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Skin diseases manifesting as agminated pigmented
lesions have overlapping clinical manifestations. There-
fore, accurate differentiation is challenging. The clinical
characteristics, histopathological findings, and treat-
ment response of patients diagnosed with partial uni-
lateral lentiginosis, nevus spilus, or linear and whorled
nevoid hypermelanosis were retrospectively analysed.
Each disease demonstrated distinct demographic and
clinical characteristics, and the responses to laser tre-
atment varied. The median age at onset varied signi-
ficantly among the groups: 0.1, 6.6, and 0.5 years in
patients with nevus spilus, partial unilateral lentiginosis,
and linear and whorled nevoid hypermelanosis, respec-
tively. Regarding the locations of the skin lesions, par-
tial unilateral lentiginosis occurred predominantly on
the head and neck, while approximately half of nevus
spilus and linear and whorled nevoid hypermelanosis
were observed on the extremities. Although linear and
whorled nevoid hypermelanosis and partial unilateral
lentiginosis share a similar histological feature of basal
hyperpigmentation, patients with linear and whorled
nevoid hypermelanosis showed the best response to
laser treatment, while patients with partial unilateral
lentiginosis demonstrated a poor treatment response.
The study’s data may provide important clues for the
differential diagnosis and clinical decision-making
regarding the treatment of these agminated pigmented
lesions.
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Pigmented macules or papules sometimes appear
in clusters, even with segmental distributions. In
1904, McKelway described grouped pigmentary lesions
arranged in a segmental pattern, which were subsequently
named partial unilateral lentiginosis (PUL) (1). PUL is
a rare cutaneous pigmentary disorder characterized by
agminated lentigines and is mostly found with a unila-
teral segmental distribution (1, 2). In addition to PUL,

SIGNIFICANCE

Differentiating disorders with agminated pigment lesions,
such as nevus spilus, partial unilateral lentiginosis, and
linear and whorled nevoid hypermelanosis, is usually
straightforward when they exhibit typical clinical presen-
tations. However, the clinical manifestations are diverse,
leading to similar appearances and challenging differential
diagnoses. This study provides clues for the differential
diagnosis and compares treatment responses among these
3 conditions.

there are several skin disorders with multiple pigmen-
ted macules and/or papules in an agminated pattern,
including nevus spilus (NS) (3, 4) and linear and whorled
nevoid hypermelanosis (LWNH) (5, 6). Because of their
similar clinical appearances, they are easily confused,
sometimes making accurate diagnosis difficult. NS is
characterized by a brown hyperpigmented macule with
overlapping, darker speckles and papules (7). NS is his-
tologically distinguished from PUL by the presence of
dense spots showing histological features of junctional or
compound nevus, while the dense spots of PUL usually
exhibit lentiginous hyperplasia (8). However, when the
colour of the darker spots within an NS lesion is not signi-
ficantly darker or flat, distinguishing it from PUL is often
challenging. Furthermore, if a large NS lesion exhibits
a flag, block, or checkerboard pattern, differential diag-
nosis from PUL is challenging (9, 10). LWNH is a rare
pigmentary disorder characterized by hyperpigmented
macules and patches with a linear or whorled pattern,
often following the lines of Blaschko (6, 11). In addition,
PUL lesions can also appear linearly along the lines of
Blaschko, and especially when the brown background
patch of the PUL is faint or not clearly visible, and the
lentigines are densely positioned, it becomes difficult to
distinguish them from LWNH.

Distinguishing between these rare diseases is difficult
because of the similarities in their clinical manifestations.
Accordingly, we aimed to investigate the clinical cha-
racteristics of these 3 entities and identify differentiating
factors that can aid in the diagnostic process. In addition,
we aimed to evaluate the treatment response of each
disease to facilitate the development of an appropriate
treatment plan for each condition.
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MATERIALS AND METHODS

Patients

Among 172 patients who visited the Department of Dermatology
of Seoul National University Hospital (Seoul, Korea) between
2000 and 2021 with agminated pigmentary lesions, we enrolled
105 patients who showed a typical clinical presentation of PUL,
LWNH, or NS based on clinicopathological evaluation. These
diagnoses were made blindly by 2 experienced, board-certified
dermatologists (SHL and JSL) who reviewed the patients’
clinical photographs. Among 172 patients, 16 were excluded
due to the absence of photographs, and 51 were excluded due to
their atypical clinical presentation or failure of the 2 experts to
reach a consensus. This study was approved by the Institutional
Review Board of the Seoul National University Hospital (No.
2107-059-1233).

Clinical information

Clinical data on sex, age at onset, congenital or acquired nature,
lesion progression, symptoms, distribution, and response to laser
treatment were assessed by reviewing each patient’s medical
records and clinical photographs.

Methods of laser treatment and treatment response

We investigated the types of lasers used on patients undergoing
laser treatment and evaluated the treatment response for dermato-
logists using the following methods. The 5-point scale (1-5) was
as follows: 1, no improvement (0%); 2, improvement of 1-25%;
3, improvement of 26-50%; 4, improvement of 51-75%; and 5,
improvement of 76-100%. A total of 34 patients were treated
with laser therapy, including 9 with NS, 20 with PUL, and 5 with
LWNH. The average number of laser treatments performed was
4; patients with NS received 5 treatments and patients with PUL
and those with LWNH received 3 treatments. The average treat-
ment duration for all patients was 186 days; the average treatment
duration was 261, 153, and 190 days for patients with NS, PUL,
and LWNH, respectively. Only patients whose treatment response
could be assessed using photographs were included in the treatment
response analysis.

Histological features

Histopathological assessment was conducted on skin biopsies
collected from 30 patients, including 9 cases of NS, 18 cases of
PUL, and 3 cases of LWNH. Nest nevus cells, melanocyte hyper-
plasia, basal melanin hyperpigmentation, dermal melanophages,
elongated rete ridges, and superficial perivascular inflammatory
cells were assessed.

Statistical analysis

The collected data were analysed using R software version 4.3.1
(R Foundation for Statistical Computing, Vienna, Austria). The
results were analysed using descriptive statistics, Fisher’s exact
test, the Kruskal-Wallis test, and the Dunn—Bonferroni post hoc
test for differences and significance between the groups. P<0.05
indicated a statistically significant difference.

RESULTS

Clinical and demographic features

Among the 105 patients, 25 were diagnosed with NS,
characterized by multiple dark-brown to black macules
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Table I. Demographic and clinical features

NS PUL LWNH Overall
Factor n=25 n=58 n=22 p-value
Sex, n (%) 0.018%*
Female 10 (40.0) 39 (67.2) 17 (77.3)
Male 15 (60.0) 19 (32.8) 5 (22.7)
Age at onset, years, median 0.1 6.6 0.5 0.007*

[Q1, Q3] [0.03;0.43] [0.07;13.6] [0.13;1.16]
Congenital, n (%) 11 (78.6) 9 (23.1) 6 (33.3) 0.001%*
Disease progression, n (%) 6 (60.0) 21 (80.8) 7 (100) 0.178
Symptoms, n (%) 0.206
No symptoms 10 (90.9) 21 (100) 6 (85.7)

Pain 1 (9.09) 0 (0.0) 1(14.3)

Overall p-values by the Kruskal-Wallis test for continuous variables and Fisher’s
test for categorical variables.

NS: nevus spilus; PUL: partial unilateral lentiginosis; LWNH: linear and whorled
nevoid hypermelanosis. *p <0.05.

or papules appearing on café-au-lait-like flat patches.
Further, 58 patients were diagnosed with PUL, characte-
rized by multiple light-to dark-brown macules on normal
skin or with a light-brown background. Moreover, 22
patients were diagnosed with LWNH, characterized by
hyperpigmented macules or patches arranged in a linear
or whorled streaky configuration. All patients showed
typical clinical presentation, and the diagnosis of each
condition was straightforward. The demographic and
clinical features of the patients are summarized in Table
I. Most patients were female, although a significantly
lower proportion of females was found in the NS group
relative to the PUL group (p=0.038) and the LWNH
group (p=0.022). The median age of onset was signifi-
cantly lower in the NS group (0.1 years) than in the PUL
group (6.6 years) (»=0.006). Lesions were congenital in
11 (78.6%), 9 (23.1%), and 6 (33.3%) patients in the NS,
PUL, and LWNH groups, respectively (between-group
comparison: p=0.001). Six (60.0%), 21 (80.8%), and
7 (100%) patients in the NS, PUL, and LWNH groups,
respectively, showed lesion progression following the
initial presentation. Only 1 patient each in the NS and
LWNH groups complained of pain, whereas the majority
of the patients were asymptomatic.

Table II. Distribution of lesions

NS PUL LWNH

Location of N=28 N=102 N=38 Overall
lesion n (%) n (%) n (%) p-value
Head and neck 7 (25.0) 52 (51.0) 13 (34.2) < 0.001*
Face 5(17.9) 33 (32.4) 11 (28.9)

Neck 2(7.1) 19 (18.6) 2 (5.3)
Trunk 8 (28.6) 35 (34.3) 6 (15.8)

Chest 0 (0.0) 7 (6.9) 1(2.6)

Abdomen 2(7.1) 10 (9.8) 2 (5.3)

Back 4 (14.3) 11 (10.8) 3(7.9)

Axilla 0 (0.0) 5 (4.9) 0 (0.0)

Inguinal 2(7.1) 2(2.0) 0 (0.0)

Extremities 13 (46.4) 15 (14.7) 19 (50.0)

Arm 3(10.7) 6 (5.9) 8 (21.1)

Hand 0 (0.0) 2(2.0) 2 (5.3)

Buttock 2(7.1) 1 (1.0) 1(2.6)

Leg 6(21.4) 4(3.9) 7 (18.4)

Foot 2(7.1) 2 (2.0) 1(2.6)

If a patient had lesions at more than 2 anatomical sites, each lesion was
counted separately.

NS: nevus spilus; PUL: partial unilateral lentiginosis; LWNH: linear and whorled
nevoid hypermelanosis. *p <0.05.
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Table III. Histology findings

NS PUL LWNH Overall
Factor n=11 n=34 n=3 p-value
< 0.001*

Nests of nevus cells 7 (63.6) 0(0.0) 0 (0.0)
Melanocytes hyperplasia 1(9.1) 1(2.9) 0 (0.0)
Basal hyperpigmentation 2 (18.2) 17 (50.0) 3 (100)

Dermal melanophages 0 (0.0) 9 (26.5) 0(0.0)
Perivascular lymphocytes infiltration 0 (0.0) 6 (17.6) 0(0.0)
Elongated rete ridges 1(9.1) 1(2.9) 0 (0.0)

NS: nevus spilus; PUL: partial unilateral lentiginosis; LWNH: linear and whorled
nevoid hypermelanosis. *p <0.05.

Location of the lesions

The location of the lesions varied (Table II) and dif-
fered significantly among the 3 groups (»<0.001). The
anatomical sites of each lesion differed depending on the
diagnosis. When the anatomical sites were categorized
into head and neck, trunk, and extremities, PUL lesions
were most commonly observed on the head and neck
(51.0%), while NS and LWNH lesions were most com-
monly observed on the extremities (46.4% and 50.0%,
respectively).

Histopathological features

Of the patients who underwent skin biopsy for diagnostic
purposes, we analysed histopathological findings in 30
(Table III). As expected, nevus cell nests were observed
only in the NS group, while melanocyte hyperplasia
(9.1%), basal hyperpigmentation (18.2%), and elongated
rete ridges (9.1%) were also observed in the NS group.
The PUL group showed melanocyte hyperplasia (2.9%),
basal hyperpigmentation (50.0%), dermal melanophages
(26.5%), perivascular lymphocyte infiltration (17.6%),
and elongated rete ridges (2.9%). All lesions in the
LWNH group exhibited basal hyperpigmentation. The
histology of lesions differed significantly among the 3
groups (p<0.001).

Laser treatment response

The details of the laser treatment and treatment respon-
ses are summarized in Table IV. For the treatment of

Table IV. Laser treatment response

NS PUL LWNH Overall

Factor n=10 n=27 n=6 p-value
Laser types 0.196
IPL 1(10.0) 1(3.7) 1(16.7)

Pico Nd:YAG 0 (0.0) 6 (22.2) 0 (0.0)

Q-switched Nd:YAG 7 (70.0) 19 (70.4) 5 (83.3)

CO2 laser 2(20.0) 1(3.7) 0 (0.0)
Treatment response <0.001*
1 (0%) 0 (0.0) 17 (65.4) 0 (0.0)

2 (1-25%) 2(22.2) 8 (30.8) 0 (0.0)

3 (26-50%) 2(22.2) 1(3.8) 0 (0.0)

4 (51-75%) 3(33.3) 0 (0.0) 0 (0.0)

5 (76-100%) 2 (22.2) 0 (0.0) 3 (100)

Some patients received multiple treatments, which were counted separately.
Only patients whose treatment responses could be assessed using photographs
were included. Fisher’s exact test was used to analyse categorical variables.
NS: nevus spilus; PUL: partial unilateral lentiginosis; LWNH: linear and whorled
nevoid hypermelanosis. *p <0.05.
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these patients, a Q-switched Nd:YAG laser, picosecond
Nd:YAG laser, CO2 laser, and intense pulsed light were
primarily used, and there was no difference in the types
and frequencies of the lasers used among the groups. An
improvement of > 50% was experienced by 5 (55.5%)
patients in the NS group and none in the PUL group.
Although the number of patients was small, all patients
in the LWNH group showed an improvement of > 75%.
A significant difference in the treatment response was
observed between groups (p<0.001), with pairwise
comparisons revealing a significant difference between
the NS and PUL groups (» <0.001) and between the PUL
and LWNH groups (p<0.001).

DISCUSSION

In this study, by comparing the clinical presentations of
NS, PUL, and LWNH (Fig. 1A-C), we provide clues
for the differential diagnosis and report the response to
laser treatment of each disorder. A comparable number
of males and females comprised the NS group, whereas
a higher proportion of females was observed in the PUL
and LWNH groups. This finding is consistent with that
of previous studies, which have shown that, regardless of
race, NS is observed in similar proportions among males
and females; meanwhile, PUL has a higher proportion
of female patients (2, 8, 12). This may indeed reflect a
higher incidence among females with PUL. However,
there could also be bias, considering that most studies
have been conducted on patients visiting hospitals. As
approximately 78.6% of the NS cases in our study were
congenital, they were more likely to be recognized by
caregivers at birth or in early infancy, leading to a higher
likelihood of hospital visits. In contrast, PUL mostly
occurs later in childhood; therefore, women, who may
be more concerned about appearance-related issues,
might visit hospitals more frequently. Further studies
are required to explore these aspects.

In this study, the median age of onset in the NS group
was 0.1 years, and 11 (78.6%) cases were congenital.
According to the literature, NS is commonly found at
birth or within the first month; therefore, NS can be
classified as a congenital nevus (7, 13). As NS may
initially appear as subtle tan spots at birth or in early
infancy, progressing to more noticeable pigmented black,
brown, or red-brown macules and papules over months
or years (14), some NS lesions may be found late and
could thus be classified as acquired, despite being pre-
sent since birth. In our study, 21.4% were classified as
non-congenital and, among these, some may have been
congenital but discovered late.

Similarly, the median age of LWNH onset was 0.5
years in our study. This finding is consistent with that of
a previous report showing LWNH manifests within the
first few months of life, progresses gradually during the
first 1-2 years, and then enters the stabilization phase
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(6). In contrast, PUL in our current study had a median
onset age of 6.6 years, consistent with previous research
that reported a median age of onset of 5 years for PUL
(8, 15). Overall, PUL tends to occur around the age of
5-6 years on average, whereas NS and LWNH are often
detected at birth or within the first few months of life.
This distinction could be important for the differential
diagnosis.

Regarding the locations of the skin lesions, PUL
occurred predominantly on the head and neck, while
approximately half of NS and LWNH were observed
on the extremities. Additionally, LWNH was relatively
rarely observed on the trunk, and PUL was infrequently
observed on the extremities. These findings are consis-
tent with those of previous studies, which showed that
PUL lesions can occur at various body sites, including
the face, neck, trunk, and limbs; however, the neck is
specifically noted as the most common location of PUL
lesions (2, 16). NS lesions are typically located on the
trunk and extremities, especially the upper limbs (14).
These anatomical differences may be important consi-
derations for distinguishing the 3 conditions.

Although the number of cases in this study was limited,
the LWNH group demonstrated an excellent response to
laser therapy. The NS group showed > 50% improvement
in over half of the cases. However, among the 27 cases
of PUL, no patient showed an improvement of > 50%.
While LWNH and PUL share a similar histological fea-
ture of basal hyperpigmentation, as noted in our study,
the response to laser treatment was significantly different.
This finding suggests that differences in pathogenesis
may be the underlying cause, and further studies are
required.
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Fig. 1. (A) A typical image of nevus spilus
characterized by dark macules and papules
within a brown patch resembling café au lait
macule. (B) A typical image of partial unilateral
lentiginosis showing multiple lentigines within a
light brown patch. (C) A typical image of linear
and whorled nevoid hypermelanosis presenting
brown-coloured macules and patches arranged
in a linear or whorled streaky pattern.

Our study had some limitations. First, this was a
retrospective study conducted at a single tertiary centre.
Second, only Korean patients were included, which
limited the generalizability of the findings. Third, the
sample size was relatively small, and further large-scale
studies are required to confirm our results. Despite these
limitations, to the best of our knowledge the present study
is the largest-scale analysis comparing 3 skin disorders
(NS, PUL, and LWNH) manifesting as agminated pig-
mented lesions, which may appear clinically similar and
pose challenges in differentiation.

In summary, our study found distinctive clinical
characteristics, such as the age of onset, location of the
lesion, and laser treatment response, for each of these 3
diseases. These distinctions provide important clues for
the differential diagnosis of these diseases. Patients with
LWNH exhibit an excellent response to laser therapy,
indicating that laser therapy is the treatment of choice. In
contrast, PUL exhibits a very poor response to laser tre-
atment, which should be considered crucial in treatment
decision-making. This finding is important to prevent the
waste of time and resources due to ineffective treatment.
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