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Background: Longitudinal melanonychia can arise from many underlying conditions, both 
benign and malignant. Practitioners tend to be reluctant to perform a biopsy of this condition due 
to procedure-related pain and the possibility of permanent nail dystrophy. Onychoscopy has 
become a useful tool to provide a provisional diagnosis and assist in deciding on a nail biopsy.
Objective: To investigate and differentiate the clinical and onychoscopic features of sub-
ungual melanoma (SUM)/subungual melanoma in situ (SMIS) and other benign melanocytic 
conditions (BM).
Materials and Methods: In this cross-sectional study, a total of 32 cases of longitudinal 
melanonychia were examined, and baseline characteristics were recorded. Onychoscopic 
pictures were taken by handheld dermoscopy with 10x and 50x magnification. A biopsy 
was then performed in each case, and a pathological diagnosis was obtained.
Results: Of the 32 cases, 6 were diagnosed with SMIS and 26 with BM (21 simple 
lentigines, 5 junctional nevi). The median age was significantly higher among the SMIS 
group (56 vs 31 years) (p = 0.034). Regarding onychoscopic findings, cases with SMIS were 
significantly associated with a greater band width percentage (p = 0.014), multicolor pre-
sentation (p = 0.005), the presence of granular pigmentation (p = 0.034), and micro- 
Hutchinson’s sign (p = 0.015). In addition, subungual hyperkeratosis, a newly recognized 
onychoscopic feature, was more significantly associated with SMIS in comparison to BM (p 
= 0.002).
Conclusion: Onychoscopy provides useful information to aid in the differential diagnosis of 
longitudinal melanonychia. From our study, onychoscopy can be utilized to assist in making 
a decision whether to perform a biopsy in patients with longitudinal melanonychia suspicious 
of malignant melanocytic conditions.
Keywords: longitudinal melanonychia, subungual melanoma, subungual melanoma in situ, 
onychoscopy, dermoscopy

Introduction
Cutaneous malignant melanoma is a leading cause of death related to skin cancer. 
Superficial spreading melanoma is the most common subtype in Caucasians, 
accounting for approximately 70%,1 while acral lentiginous melanoma (ALM) is 
most common among Asians and African Americans, accounting for 41.8–65% of 
all melanoma cases.2–6 ALM is associated with poor prognosis, with 5-year survival 

Correspondence: Suthinee Rutnin  
Division of Dermatology, Department of 
Medicine, Faculty of Medicine, 
Ramathibodi Hospital, Mahidol University, 
270 Rama VI Road, Ratchathewi, Bangkok, 
10400, Thailand  
Tel +66-2-2011141  
Fax +66-2-201-1211 Ext 4  
Email suthinee.rutnin@gmail.com

submit your manuscript | www.dovepress.com Clinical, Cosmetic and Investigational Dermatology 2020:13 857–865                                    857

http://doi.org/10.2147/CCID.S283112 

DovePress © 2020 Kungvalpivat et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress.com/ 
terms.php and incorporate the Creative Commons Attribution – Non Commercial (unported, v3.0) License (http://creativecommons.org/licenses/by-nc/3.0/). By accessing 

the work you hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, provided the work is properly attributed. 
For permission for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).

Clinical, Cosmetic and Investigational Dermatology                              Dovepress
open access to scientific and medical research

Open Access Full Text Article

http://orcid.org/0000-0001-9723-0563
http://orcid.org/0000-0001-8268-8790
mailto:suthinee.rutnin@gmail.com
http://www.dovepress.com
https://www.facebook.com/DoveMedicalPress/
https://twitter.com/dovepress
https://www.linkedin.com/company/dove-medical-press
https://www.youtube.com/user/dovepress
http://www.dovepress.com/permissions.php
http://www.dovepress.com


rates of 80.6% compared to 93.0% in overall cutaneous 
melanoma.7 Moreover, a study by Ingkaninanda et al 
showed that ALM was the most common histologic sub-
type (76.7%) among Thai patients, most being diagnosed 
at a locally advanced stage, and subungual site was an 
independent risk factor relating to worse prognosis.8 Thus, 
early detection and prompt management are crucial to 
minimize morbidity and mortality.

Subungual melanoma is considered a subcategory of 
ALM. Longitudinal melanonychia is a common initial 
presentation of subungual melanoma in situ (SMIS), an 
early stage of subungual melanoma, as well as SUM. 
Other differential diagnoses of longitudinal melanonychia 
include benign and malignant melanocytic conditions, 
drug-induced nail hyperpigmentation, systemic illness- 
induced nail hyperpigmentation, subungual hematoma, 
onychomycosis and Bowen’s disease.9 Definitive diagno-
sis of SUM is made based on histopathology. However, 
practitioners tend to be reluctant to perform a nail biopsy 
due to the pain associated with the procedure and the 
possibility of permanent nail dystrophy.

Clinical evaluation using the ABCDEF rule proposed 
by Levit et al in 200010 can guide the differential diag-
nosis; however, fewer than half of the practitioners were 
familiar with this mnemonic, and a previous study showed 
low sensitivity of diagnosis associated with this rule.11,12 

In addition to clinical assessment, onychoscopy has 
become an additional tool to provide a provisional diag-
nosis. However, limited studies on onychoscopic findings 
among malignant and benign melanocytic conditions have 
been published.9,11,13–17 The goal of our study is to inves-
tigate and differentiate the clinical and onychoscopic fea-
tures of malignant melanocytic lesions (SUM/SMIS) and 
other benign melanocytic conditions (BM) in the Thai 
population.

Materials and Methods
This is a cross-sectional study in which patients with long-
itudinal melanonychia suspicious for SUM/SMIS were 
included from the Division of Dermatology in 
Ramathibodi Hospital between May 1, 2018 and 
September 30, 2019. Inclusion criteria included patients 
with histopathological confirmation of benign and malig-
nant melanocytic conditions (Figure 1). Exclusion criteria 
included individuals who had previous nail injury or any 
nail procedure within one month, those suspected of drug- 
or systemic-induced melanonychia or had final histopatho-
logical diagnosis as nonmelanocytic conditions. This study 

was conducted in accordance with the Declaration of 
Helsinki and was approved by the Committee on Human 
Rights Related to Research Involving Human Subjects 
from Faculty of Medicine Ramathibodi Hospital, 
Mahidol University (ID 03–61-08).

History and physical examination were obtained and 
recorded. Prior to nail biopsy, photographs of longitudinal 
melanonychia were taken using a pocket dermoscope 
(DermLite® DL3, 3 Gen Inc., CA, USA) and a handheld 
digital microscope (Dino-Lite®, AnMo Electronics Corp., 
Taiwan) with 10x and 50x magnification, respectively, 
focusing on both proximal and lateral nail fold, nail plate 
and hyponychium. The nail matrix and nail bed were 
explored intraoperatively, and prominent or most proximal 
pigmented lesions were chosen for histopathology by tan-
gential biopsy.

The onychoscopic features that were used in assess-
ment included width of pigmented band, width of nail 
plate, colors of the band (light brown, dark brown, gray, 
black), multicolor presentation (defined as ≥2 colors), 
brownish background, presence of granular pigmentation 
(defined as fine light to dark brown granularity)16 and 
homogeneity of band including parallelism, thickness 
and spaces between pigmented bands. The presence of 
splinter hemorrhage or blood spots was also evaluated. 
Nail plates and hyponychium were examined for nail 
plate dystrophy and subungual hyperkeratosis. Nail folds 
were also thoroughly reviewed for Hutchinson’s (defined 
as macroscopic periungual pigmentation of the proximal 
and lateral nail fold or hyponychium), micro- 
Hutchinson’s (defined as pigmentation of the cuticle 
seen on onychoscopy but not with naked eye) and 
pseudo-Hutchinson’s signs (defined as pigmentation of 
the nail matrix observed through the transparent cuticle 
at the proximal nail fold). Thereafter, all photographs 
were evaluated by a blinded dermatologist and histo-
pathological results were confirmed by another blinded 
dermatopathologist.

Statistical Analysis
Statistical analysis was performed using Stata 14.0 
(StataCorp LLC, TX, USA). Continuous variables were 
expressed as medians with interquartile ranges (IQRs) and 
were analyzed using Wilcoxon’s rank-sum test. 
Categorical variables were expressed as proportions and 
were analyzed using the chi-squared test. A p value <0.05 
was considered statistically significant.
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Figure 1 Representative histopathological pictures: (A) Atypical melanocytic proliferation singly and in nests at and above the dermoepidermal junction in subungual 
melanoma in situ (H&Ex400). (B) An increased number of single melanocytes along the basal cell layer and increased melanin production in simple lentigine (H&E x400). (C) 
Nest of melanocytes at the dermoepidermal junction in junctional nevus (H&Ex400).
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Results
Patients’ Demographic Data
From a total of 33 cases, one case was excluded due to 
histopathological diagnosis of Bowen’s disease. 
Demographic data are shown in Table 1. Six of 32 cases 
(18.75%) had SMIS and 26 cases (81.25%) had BM (21 
simple lentigines, 5 junctional nevi). None had SUM. 
Patients with SMIS had a median age of 56 versus 31 
years in the BM group (p = 0.034). Patients in the SMIS 
group had significantly darker skin types with Fitzpatrick 
skin type 5 (p < 0.001). There were no statistically sig-
nificant differences in sex or duration of melanonychia 
(median of 18 vs 24 months, p = 0.747). There was no 
predilection of affected digits in SMIS cases, but the 
occurrence of SMIS was higher on fingernails than toe-
nails. No family history of melanoma was present in the 
SMIS group, while one case was found in the BM group (p 
= 1.000). A history of nail trauma was elicited in 2 patients 
in the SMIS group, while 5 of the 26 in the benign group 
were found to have prior nail trauma (p = 0.590).

Onychoscopic Assessment
Patients with SMIS had a significantly wider pigmented 
band with a median of 6.69 mm versus 3.02 mm in patients 
with BM (p = 0.023) (Table 2). Similar to the median band 
width, the percentage of pigmented bands on the nail plate 
in the SMIS group was significantly higher than that in the 
BM group (65.11 vs 26.96%, p = 0.014) (Figure 2). All 
cases with SMIS had multiple colors in longitudinal mela-
nonychia with a median of 2.5 colors versus single color in 
cases with BM (p = 0.005) (Figure 3). The most prominent 
color in the SMIS group was black (6/6, 100%), followed 
by dark brown (4/6, 66.67%), while dark brown (15/26, 
57.7%) was the most common color in BM, followed by 
light brown (12/26, 46.2%). Most cases in both groups 
showed brownish backgrounds (p = 1.000). Three of 6 
patients with SMIS (50%) had granular pigmentation versus 
2 of 26 (7.69%) in the BM (p = 0.034) (Figure 2). In terms 
of homogeneity of pigmented bands, including parallelism, 
thickness and spaces between bands, there was no signifi-
cant difference between the two groups. There was no 
significant difference in nail plate dystrophy (33.33 vs 
23.08%, p = 0.625). However, subungual hyperkeratosis 
was significantly associated with SMIS (66.67% vs 
3.85%, p = 0.002) (Figure 4). Only one patient with SMIS 
had Hutchinson’s sign versus none in the BM group. 
Interestingly, micro-Hutchinson’s signs were detected in 3 

more cases and showed a significant association with SMIS 
(p = 0.015) (Figure 5). Eight of 26 cases with BM had 
pseudo-Hutchinson’s sign versus none in the SMIS group (p 
= 0.296). The presence of blood, both splinter hemorrhage 
and blood spots, was not associated with either SMIS or 
BM by statistical analysis.

Discussion
In patients presenting with longitudinal melanonychia, 
early detection and prompt treatment of SMIS is essential 
to minimize the morbidity and mortality associated with 

Table 1 Demographic Characteristics of 32 Patients Diagnosed 
with Subungual Melanoma in situ or Benign Melanocytic 
Conditions

Characteristics No. (%) P value

Subungual 
Melanoma 
in situ (N=6)

Benign 
Melanocytic 
Conditions 
(N=26)

Median age 

(IQR), years

56 (49–68) 31 (22–47) 0.034

Fitzpatrick skin type

3 1 (16.67) 9 (34.62) <0.001
4 1 (16.67) 17 (65.38)

5 4 (66.67) 0

Sex

Female 4 (66.67) 16 (61.54) 1.000
Male 2 (33.33) 10 (38.46)

Median duration 
(IQR), months

18 (12–240) 24 (12–36) 0.747

Location

Fingernail 5 (83.33) 23 (88.46) 1.000
Toenail 1 (16.67) 3 (11.54)

Right 2 (33.33) 12 (46.15) 0.672

Left 4 (66.67) 14 (53.85)
Thumb/hallux 3 (50) 11 (42.31) 1.000

Others 3 (50) 15 (57.69)

Family history of melanoma

Yes 0 1 (3.85) 1.000
No 6 (100) 25 (96.15)

Previous trauma

Yes 2 (33.33) 5 (19.23) 0.590

No 4 (66.67) 21 (80.77)

Abbreviation: IQR, interquartile range.
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subungual melanoma. SMIS is definitively diagnosed via 
nail matrix biopsy with histopathological confirmation. 
However, the procedure is invasive and carries a high risk 
for permanent nail dystrophy. In addition to clinical 
assessment, onychoscopy has become a useful tool to 
help distinguish malignant from benign etiologies of 
longitudinal melanonychia and to determine the necessity 
of nail matrix biopsy. Several studies have described 

Table 2 Comparison of Onychoscopic Features of Longitudinal 
Melanonychia Between Subungual Melanoma in situ and Benign 
Melanocytic Conditions

Onychoscopic 
Features

No (%) P value

Subungual 
Melanoma 
in situ (N=6)

Benign 
Melanocytic 
Conditions 
(N=26)

Band width, median

Millimeters, mm 
(IQR)

6.68 (3.08–12) 3.02 (1.56–3.88) 0.023

Percentage, % 

(IQR)

65.11 

(31.01–100)

26.96 

(16.55–36.13)

0.014

Median number of 

colors

2.5 1 0.005

Brownish 

background

4 (66.67) 17 (65.38) 1.000

Granular 
pigmentation

3 (50) 2 (7.69) 0.034

Homogeneity of band

Parallelism 4 (66.67) 24 (92.31) 0.150

Thickness 0 4 (15.38) 0.566
Spaces 0 4 (15.38) 0.566

Nail dystrophy 2 (33.33) 6 (23.08) 0.625
Subungual 

hyperkeratosis

4 (66.67) 1 (3.85) 0.002

Nail fold/hyponychium

Hutchinson’s 

sign

1 (16.67) 0 0.188

Micro- 
Hutchinson’s sign

3 (50) 1 (3.85) 0.015

Pseudo- 

Hutchinson’s sign

0 8 (30.77) 0.296

Presence of blood

Splinter 

hemorrhage

1 (16.67) 3 (11.54) 1.000

Blood spots 0 2 (7.69) 1.000

Abbreviation: IQR, interquartile range.

Figure 2 Subungual melanoma in situ of the right thumb in a 58-year-old male 
showing an 8.7-mm band width, involving 67% of nail plate and a mixture of dark 
brown and black color. Inset, granular pigmentation examined by handheld micro-
scopy with 50x magnification (white arrow).

Figure 3 Subungual melanoma in situ of the left second toenail in a 68-year-old 
female showing brown, gray and black colors.
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onychoscopic findings associated with SUM and 
SMIS.9,13,14,18–20 However, no universally accepted 
guidelines have been established.

In this study, the age of onset in the SMIS group was 
significantly older than that in the BM group, with 
a median age of 56 versus 31 (p = 0.034), consistent 
with previous studies that reported a high incidence during 
the fifth to seventh decades of life.2,10,21,22 In contrast, Ko 
et al11 reported a younger age group of SMIS with a mean 
age of 36.1 years, and they advocated that younger adults 
should also be screened for SMIS. Similar to prior 
studies,11,17 this study did not find any association with 
gender and diagnosis, but female patients were slightly 
higher in number than male patients in both SMIS and 
BM conditions.

In our study, Fitzpatrick’s skin type 5 was significantly 
associated with SMIS, supporting previous studies that 
mentioned that ALM was commonly found among deeply 
pigmented skin.21,23,24 Thumb, followed by hallux, were 
previously reported as the most commonly affected 
digits;10,22,24–26 however, our study as well as more recent 
studies did not find any of the digits affected.11,17 

Therefore, digit affected may not aid in the differentiation 
between malignant and benign causes of melanonychia.

Regarding the onset of melanonychia, patients with 
SMIS had a shorter median duration of 18 months versus 
24 months in patients with BM (p = 0.746), following 
a similar trend as a previous study.17 Trauma and family 
history of melanoma have been reported as risk factors for 

SMIS;9,10,27 however, our study did not find any afore-
mentioned association. The small number of SMIS cases 
may explain this.

In terms of onychoscopic assessment, the width of the 
pigmented band is an important risk factor associated with 
SMIS. Based on the ABCDEF rule by Levit et al, 
a minimum width of 3 mm has been used in detecting 
SMIS.10 In our study, patients with BM had a median band 
width of 3.02 mm; however, the SMIS group had 
a significantly wider pigmented band with a median of 
6.69 mm (p = 0.023). These findings were consistent 
with a recent study by Ohn et al,17 which demonstrated 
that a 6 mm minimum width was more strongly associated 
with SMIS than a minimum of 3 mm. Similar to median 
band width, the percentage of width of pigment to the total 
nail width was greater in the SMIS group (65.11% com-
pared to 26.95% in the BM group) (p = 0.014). Benati et al 
proposed width of pigmentation involving more than 2/3 
of the nail plate as an important predictor of SUM.16 Later, 
a band width percentage cutoff of more than 40% was 
proposed by Ko et al to suggest SMIS over benign 

Figure 4 Distal edge onychoscopy in subungual melanoma in situ of the right 
thumb in a 58-year-old male showing subungual hyperkeratosis.

Figure 5 Onychoscopic picture showing micro-Hutchinson’s sign in subungual 
melanoma in situ of the right thumbnail in a 36-year-old male.
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longitudinal melanonychia.11 In terms of pigmented band 
width measurement, we favor using band width percentage 
over band width in millimeters due to varying sizes of 
affected digits.

The multicolor pigmented band (defined as ≥2 colors) 
was significantly associated with SMIS (p = 0.024) with 
a median number of colors of 2.5 (p = 0.004), similar to 
a prior study that found multicolor features as a significant 
feature in distinguishing between SMIS and BM.17 In 
terms of specific colors, there was no consensus among 
previous studies. One reported gray to be most specifically 
associated with SMIS, while another reported gray and 
black to be associated.16,17 Moreover, the ABCDEF cri-
teria used brown-black pigmentation in the clinical mne-
monic of SUM.10 In our study, all lesions diagnosed with 
SMIS had black color as one of the features, followed by 
dark brown color. Therefore, we suggest a multicolor band 
as a predictive feature of SMIS rather than the actual color 
of the band.

A brownish background was considered to be asso-
ciated with melanocytic hyperplasia in both subungual 
nevi and melanoma in a previous study.13 However, our 
study showed no difference in background color between 
the two conditions. Moreover, loss of homogeneity of the 
pigmented band, including parallelism, thickness and 
spaces, was proposed as an important feature of 
SMIS.13,16,20,28 However, our study did not demonstrate 
the difference between benign and malignant conditions in 
terms of nonhomogeneity of the pigmented band. 
Recently, Ohn et al17 suggested evaluating malignant 
lesions from asymmetry by drawing a longitudinal midline 
and then comparing the pattern and pigmentation of the 
bisected halves. They claimed that this method might be 
more straightforward than evaluating the pattern of 
homogeneity.

Granular pigmentation, defined as the presence of fine 
light to dark brown colors, has been found more com-
monly among subungual melanoma and rarely in benign 
lesions.16 Half of the lesions in our study with SMIS also 
significantly demonstrated granular pigmentation (p = 
0.034). This may be explained by irregularity of melano-
cytic activity resulting in variable melanin clumping. 
However, larger studies are still needed to prove the sen-
sitivity and specificity of this feature.

Previous studies have mentioned the significance of 
nail plate dystrophy in differentiating between subungual 
melanoma and benign conditions.9,10,22 Benati et al men-
tioned that changes in the nail plate, including thinning, 

splitting, and partial and total absence of nail plate, could 
increase the risk of detecting subungual melanoma up to 
three times.16 However, our study did not find an associa-
tion between nail dystrophy and SMIS, which could be 
due to the small number of cases in our study. In terms of 
hemorrhage, neither splinter hemorrhage nor blood spots 
could differentiate SMIS from BM in our study, similar to 
a previous study.13 The presence of blood was more sug-
gestive of subungual hemorrhage. However, Phan et al 
found blood spots and linear microhemorrhages in 23% 
and 14% of patients with SUM, respectively.14 Thus, clin-
icians should keep a high suspicion for SUM/SMIS hidden 
under subungual hemorrhage.

To our knowledge, this study was the first to signify the 
importance of onychoscopic subungual hyperkeratosis in 
the recognition of SMIS. Our study showed that subungual 
hyperkeratosis is a statistically significant feature of SMIS. 
All patients with subungual hyperkeratosis underwent 
potassium hydroxide examination, nail clipping with per-
iodic acid-Schiff staining and fungal culture and had nega-
tive results, excluding onychomycosis. This finding could 
be explained by the proposed pathogenesis in which mel-
anoma cells influence the differentiation pattern of human 
epidermal keratinocytes in a way that causes an increase in 
highly aberrant suprabasal expression of keratin 14, which 
is normally present only in the basal cell layer, as well as 
the simultaneous absence of keratin 10, a marker of supra-
basal terminally differentiated cells in the epithelium.29 In 
addition, McCarty et al also demonstrated that melanoma 
cells induced keratinocyte proliferation, therefore, leading 
to epidermal hyperplasia.30 Together, these findings are 
possible explanations of subungual hyperkeratosis as an 
associated feature of malignancy, namely SMIS, found in 
our study.

Hutchinson and micro-Hutchinson’s signs are charac-
teristics of subungual melanoma. We found Hutchinson’s 
sign in only one case with SMIS. Interestingly, micro- 
Hutchinson’s sign could be detected in three more cases 
with SMIS by onychoscopy (p = 0.015). This could be 
explained by the fact that in the early stage of SMIS, 
Hutchinson’s sign may be subtle and difficult to appreciate 
by naked eye examination. This finding confirmed the 
importance of onychoscopy in aiding the differentiation 
between SMIS and benign longitudinal melanonychia.

Limitations of our study include the small number of 
cases due to its relatively rare nature and all cases being 
from a single institution. A further large-scale, prospec-
tive, multicenter study should be conducted to provide 
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more accurate information. Despite the limitations, our 
study provided a comprehensive method, using both clin-
ical and onychoscopic assessment, to enable early detec-
tion of SMIS in patients presenting with longitudinal 
melanonychia.

Conclusion
In conclusion, individuals with longitudinal melanonychia 
in at least the sixth decade of life with Fitzpatrick’s skin 
type 5 are faced with higher risks of SMIS. This study 
confirmed that onychoscopy can provide useful informa-
tion to aid in the diagnosis of longitudinal melanonychia. 
Longitudinal melanonychia with a bandwidth percentage 
higher than 65%, multicolor features, granular pigmenta-
tion, subungual hyperkeratosis and/or micro-Hutchinson’s 
sign strongly suggest the diagnosis of SMIS. From these 
findings, onychoscopy can be utilized to aid in the decision 
of whether to perform a nail biopsy in individuals present-
ing with longitudinal melanonychia.
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