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BENIGN MALIGNANT



NB:	parallel	ridge pattern is	not always malignant!	

• Congenital acral nevus
• Subcorneal hemorrhage (trauma:	playsation)		

• Exogenous pigmentation
• Drug induced pigmentation (5-FU)
• Systemic disease:	Peutz-Jeghers syndrome,	Laugier-Hunziker-Baran syndrome



Acquired	acral nevi:	
dermoscopypatterns

pattern the transition pattern. None of the 723 acral nevi
exhibited the parallel ridge pattern or the multicompo-
nent pattern.

Table 1 summarizes the distribution of dermo-
scopic patterns according to the anatomical site of the
lesions. The fibrillar, latticelike, nontypical, and homo-
geneous patterns were significantly more frequent on the
soles than on the palms or the volar or lateral aspect of
the fingers (P!.001, P=.03, P!.001, and P=.03, respec-
tively). The transition pattern was significantly more fre-
quent in lesions located on the lateral or volar aspect of
the fingers (P!.001). No significant differences were
found between the anatomical location of the lesions and
the parallel furrow, globular, and reticular patterns (P=.32,
P=.34, and P=.79, respectively).

In the 64 patients (10.0%) with 2 acral melanocytic
lesions, the soles were the most frequent anatomical lo-
cation (80/128 [62.5%]), followed by the fingers (36/
128 [28.1%]) and the palms (12/128 [9.4%]). Similarly,
among the 9 patients with 3 acral lesions, 15 (55.6%) of
27 lesions were present on the soles, while 10 (37.1%)
and 2 (7.4%) lesions were observed on the fingers and
palms, respectively.

HISTOPATHOLOGIC RESULTS OF NEVI

Ninety-nine (13.7%) of the 723 acral melanocytic nevi had
been surgically excised. Clinical records of the excised le-
sions described dermoscopic features such as irregular pig-
mentation, irregular dots and globules, peripheral hyper-
pigmentation, or regression areas, in the absence of other
features suggestive of melanoma. In some cases, the le-
sions had been excised because the patient described varia-
tion in the color or size of the lesion. The frequency of the
distribution of the dermoscopic patterns and the histo-
pathologic results are shown in Table 2.

DERMOSCOPIC FEATURES
OF ACRAL MELANOMAS

All 3 early acral melanomas exhibited the characteristic
parallel ridge pattern associated with irregularly distrib-
uted brown dots or globules of various shapes and sizes
(Figure 3A). The combination of parallel ridge pat-
tern, irregular diffuse pigmentation, irregular dots or glob-
ules, and abrupt edges was observed in all 4 cases of ac-
ral melanomas with 0.76- to 1.5-mm Breslow thickness
and in 1 of the 3 acral melanomas with Breslow thick-
ness greater than 1.51 mm (Figure 3B). The remaining
2 acral melanomas with Breslow thickness greater than
1.51 mm showed an irregular diffuse pigmentation as the
prevalent dermoscopic feature, associated with irregu-
lar dots or globules and a blue or white veil (Figure 3C).
A typically benign dermoscopic pattern, notably a par-
allel furrow or a fibrillar pattern, was also seen in 2 of 7
invasive melanomas but was focally located in only 1 part
of the lesion (Figure 3B).

COMMENT

The dermoscopic aspects of lesions located on volar skin
differ from those arising on nonglabrous skin, owing to

the different structure of epidermis in these 2 anatomi-
cal sites. The dermoscopic classification of acral benign
melanocytic lesions proposed by Saida et al9 has been
widely recognized as simple and highly reproducible in
clinical practice.13,16 Recently, Malvehy and Puig13 der-
moscopically evaluated 210 acral melanocytic nevi in pa-
tients with atypical mole syndrome and defined 3 addi-
tional dermoscopic patterns of benign acral lesions (ie,
homogeneous, globular, and reticular).
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Figure 1. Schematic illustration of the observed acral benign dermoscopic
patterns: the parallel furrow pattern (A) and its globular (B) and double-lined
(C) variants; also shown are the latticelike (D), fibrillar (E), nontypical (F),
homogeneous (G), globular (H), and reticular (I) patterns (original
magnification "10). Insets, Corresponding clinical images.

Figure 2. An acral lesion with a “transition pattern” consisting of a typical
brown to black pigment network (arrowhead) in one area of the lesion and
associated with a parallel furrow pattern (arrow) in another part of the same
lesion (original magnification "10). Inset, Corresponding clinical image.
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Figure 1. Schematic illustration of the observed acral benign dermoscopic
patterns: the parallel furrow pattern (A) and its globular (B) and double-lined
(C) variants; also shown are the latticelike (D), fibrillar (E), nontypical (F),
homogeneous (G), globular (H), and reticular (I) patterns (original
magnification "10). Insets, Corresponding clinical images.
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Figure 2. An acral lesion with a “transition pattern” consisting of a typical
brown to black pigment network (arrowhead) in one area of the lesion and
associated with a parallel furrow pattern (arrow) in another part of the same
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or DL4 equipment (3Gen, San Juan Capistrano, CA) coupled to a digital camera. Informed consent was obtained 
from all patients prior to biopsy.

Patient demographics and dermoscopic features of the lesions were evaluated. Colours (black, brown, grey, 
blue, red, and white) and ALM-associated patterns were investigated according to the previous literature, includ-
ing PRP, IDP, asymmetry, irregular blotches, blue-white veil, irregular dots and globules, ulcers, regression struc-
tures, polychromia (≥ 4 colours), atypical vascular patterns, irregular fibrillar patterns, and  hyperkeratosis15–17. 
Non-typical pattern was defined as absence of a parallel furrow pattern, lattice-like pattern, fibrillar pattern, and 
 PRP18. Dermoscopic patterns were evaluated by two board certified dermatologists experienced in dermoscopy. 
Any disagreement was resolved in a consensus meeting. Cases were divided into two categories (small < 15 mm; 
large ≥ 15 mm) to analyse the dermoscopic differences depending on size (maximal diameter). Most cases were 
diagnosed upon initial presentation; however, two small cases were diagnosed upon follow-up dermoscopic 
examination. These unique cases of small ALMIS will be further discussed.

Descriptive statistics were used to evaluate the dermoscopic features of ALMIS. Pearson’s Chi-Square 
test or Fisher’s exact test (for < 5 cells expected in the software) was performed to compare proportions. The 
Mann–Whitney U test was used for continuous variables. All analyses were performed using SPSS 25 (SPSS 
Inc., IL, USA).
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References
 1. Asgari, M. M., Shen, L., Sokil, M. M., Yeh, I. & Jorgenson, E. Prognostic factors and survival in acral lentiginous melanoma. Br. J. 

Dermatol. 177, 428–435 (2017).
 2. Reed, R. J. New Concepts in Surgical Pathology of the Skin. (John Wiley & Sons, 1976).
 3. Chang, J. W. et al. Malignant melanoma in Taiwan: A prognostic study of 181 cases. Melanoma Res. 14, 537–541 (2004).
 4. Phan, A. et al. Acral lentiginous melanoma: Histopathological prognostic features of 121 cases. Br. J. Dermatol. 157, 311–318 

(2007).
 5. Saida, T., Koga, H. & Uhara, H. Key points in dermoscopic differentiation between early acral melanoma and acral nevus. J. Der-

matol. 38, 25–34 (2011).

Figure 3.  Our proposed management algorithm for acral lentiginous melanoma in situ. Abbreviations: LLP, 
lattice-like pattern; PFP, parallel furrow pattern; PRP, parallel ridge pattern; RFP, Regular fibrillar pattern.Byeol Han	és mtsai.	Scientific	Reports	2010,	Saida T,	Koga H,	Uhara H.	J	Dermatol 2011

1.	Parallel	ridge	pattern?	

2.	Typical	benign	pattern?	

3.	Other	malignant	pattern?	

4.	Size?	



exhibited a multicomponent (51%) or structureless pattern
(38%, Fig. 2).

Intraobserver agreement

In all cases, Cohen’s kappa ranged from 0!496 to 0!794,
showing moderate (for a few variables including regression
structures, irregular streaks/pseudopods and atypical network)
to substantial agreement between raters. ICC (using averaged

measures, absolute agreement) ranged from 0!526 to 0!828,
showing moderate to good agreement among raters. Regres-
sion structures, irregular streaks/pseudopods and atypical
network were the only variables with ICC < 0!679.

Univariate and multivariate analyses

The results of the univariate and multivariate analyses are
shown in Tables 3 and 4, respectively. In the univariate

Table 2 Frequency of dermoscopic criteria in 603 acral lesions according to diagnosis

Dermoscopic variable
Naevus excised
(n = 183)

Naevus not excised
(n = 289)

Naevus total
(n = 472)

Melanoma in situ
(n = 42)

Melanoma
invasive (n = 89)

Melanoma total
(n = 131)

Global pattern
Parallel lines 122 (66!7) 226 (78!2) 348 (73!7) 26 (62) 9 (10) 35 (26!7)
Reticular 4 (2!2) 5 (1!7) 9 (1!9) 2 (5) 0 2 (1!5)
Globular 6 (3!3) 17 (5!9) 23 (4!9) 2 (5) 1 (1) 3 (2!3)
Structureless 34 (18!6) 31 (10!7) 65 (13!8) 4 (10) 34 (38) 38 (29!0)
Starburst 0 1 (0!3) 1 (0!2) 0 0 0
Multicomponent 17 (9!3) 9 (3!1) 26 (5!5) 8 (19) 45 (51) 53 (40!5)

Asymmetry of structures 30 (16!4) 19 (6!6) 49 (10!4) 20 (48) 84 (94) 104 (79!4)
Asymmetry of colours 30 (16!4) 14 (4!8) 44 (9!3) 24 (57) 84 (94) 108 (82!4)
Parallel ridge pattern 4 (2!2) 5 (1!7) 9 (1!9) 21 (50) 29 (33) 50 (38!2)
Parallel furrow pattern 98 (53!6) 184 (63!7) 282 (59!7) 6 (14) 7 (8) 13 (9!9)
Fibrillar pattern 39 (21!3) 66 (22!8) 105 (22!2) 4 (10) 6 (7) 10 (7!6)
Lattice-like pattern 24 (13!1) 30 (10!4) 54 (11!4) 0 0 0
Irregular blotches 26 (14!2) 18 (6!2) 44 (9!3) 14 (33) 76 (85) 90 (68!7)
Irregular dots/globules 24 (13!1) 22 (7!6) 46 (9!7) 10 (24) 51 (57) 61 (46!6)
Irregular streaks/pseudopods 3 (1!6) 2 (0!7) 5 (1!1) 1 (2) 6 (7) 7 (5!3)
Blue-white veil 21 (11!5) 10 (3!5) 31 (6!6) 2 (5) 41 (46) 43 (32!8)
Regression structures 5 (2!7) 1 (0!3) 6 (1!3) 3 (7) 14 (16) 17 (13)
Atypical vessels 1 (0!5) 1 (0!3) 2 (0!4) 0 14 (16) 14 (10!7)
Atypical network 2 (1!1) 0 2 (0!4) 2 (5) 0 2 (1!5)
Milky-red areas 1 (0!5) 2 (0!7) 3 (0!6) 0 19 (21) 19 (14!5)

Values are n (%).

(a) (b)

(c) (d)

Fig 1. The most common global dermoscopic
pattern of acral naevi was parallel lines – (a)
parallel furrow pattern, (b) fibrillar pattern
and (c) lattice-like pattern – followed by the
structureless pattern (d).
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Dermoscopy criteria of	603	acral melanocytic lesions

acral melanoma:
• no	PRP	(60%)
• benign patterns (30%)	
• othermelanoma patterns
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Summary

Background The parallel ridge pattern (PRP) is considered the dermoscopic hall-
mark of acral melanoma (AM). However, it was recently shown that approxi-
mately one-third of AMs do not display a PRP dermoscopically, rendering their
detection more troublesome.
Objectives To investigate the diagnostic accuracy of dermoscopic criteria for the
diagnosis of AM.
Methods Dermoscopic images of consecutive cases of histopathologically diagnosed
AMs and acral naevi with histopathological diagnosis or with at least 1 year of
follow-up were evaluated by three independent investigators for the presence of
predefined criteria. Crude and adjusted odds ratios and their corresponding 95%
confidence intervals were calculated by univariate and multivariate logistic regres-
sion, respectively. Receiver operating characteristic curves were used to choose
among competing classification schemes.
Results In total 603 lesions (472 naevi and 131 AMs) were included in the study.
A scoring system (named BRAAFF) composed of six variables was associated with
optimal area under the curve and sensitivity for the diagnosis of AM. This
method includes four positive (irregular blotches, ridge pattern, asymmetry of
structures and asymmetry of colours) and two negative predictors (furrow pat-
tern and fibrillar pattern).
Conclusions The BRAAFF checklist significantly improves the diagnostic accuracy of
dermoscopy for the diagnosis of AM.

What’s already known about this topic?

• Approximately one-third of acral melanomas (AMs) lack a dermoscopic parallel
ridge pattern, rendering their detection more troublesome.

© 2015 British Association of Dermatologists British Journal of Dermatology (2015) 173, pp1041–1049 1041

analysis, several variables showed statistically significant pre-
dictive value to differentiate melanoma from naevi (Table 3).
However, in the multivariate analysis, a reduced number of
variables remained important predictors, adjusted for the effect
of the remainder variables (Table 4).

Based on the multivariate model, we employed discrimi-
nant analyses to test different scoring schemes and to
determine the optimal cut-off thresholds. We ran a number
of sensitivity analyses, using the training and the validation

sets, along with the complete set. We opted for the highest
possible sensitivity of the multivariate predictive model.
Optimal area under the curve and sensitivity were our end
points. We developed the following scoring system com-
posed of six variables (blotches, ridge pattern, asymmetry
of structures, asymmetry of colours, furrow pattern and fib-
rillar pattern), which was thus named BRAAFF (Table 5):

Score = irregular blotch + (3 9 parallel ridge pattern) +
asymmetry of structures + asymmetry of colours ! parallel
furrow pattern ! fibrillar pattern.

A threshold of one point was found to provide the best sensi-
tivity (93"1%), supplemented by satisfying specificity (86"7%),
and allowing correct classification of 88"1% of the overall group
cases (all melanomas vs. all naevi). The ROC curve is plotted in
Figure 3. The model yielded a corrected area under the curve of
0"954 (95% CI 0"929–0"979, P < 0"001).
The frequencies of dermoscopic criteria within each group

of patients are presented in Table 2. Furthermore, we
employed sensitivity analyses to examine the diagnostic accu-

Fig 2. A 1"4-mm-thick melanoma displaying several criteria,
including a parallel ridge pattern (white arrows), irregular blotches
(circles), irregular dots/globules (arrowheads), irregular streaks (black
arrows) and a blue-white veil (star).

Table 3 Dermoscopic predictors of acral melanoma (melanoma total
vs. naevus total). Univariate logistic regression analysis

Dermoscopic variable P-value OR 95% CI

Global pattern
Parallel lines Reference
Reticular 0"054 0"22 0"048–1"03
Globular 0"001 0"13 0"039–0"43
Structureless 0"009 0"59 0"39–0"87
Starburst 1 0 0
Multicomponent 0"003 2"04 1"28–3"26

Dermoscopic criteria
Asymmetry of structures < 0"001 2"12 1"51–2"98
Asymmetry of colours < 0"001 2"46 1"73–3"49
Parallel ridge pattern < 0"001 5"56 2"73–11"30
Parallel furrow pattern < 0"001 0"046 0"026–0"080
Fibrillar pattern < 0"001 0"095 0"050–0"18
Lattice-like pattern 1"00 0 0
Irregular blotches < 0"001 2"05 1"43–2"93
Irregular dots/globules 0"15 1"33 0"90–1"94
Irregular streaks/
pseudopods

0"57 1"40 0"44–4"41

Blue-white veil 0"17 1"39 0"87–2"20
Regression structures 0"028 2"83 1"12–7"19
Atypical vessels 0"010 7"00 1"59–30"80
Atypical network 1 1"00 0"14–7"10
Milky-red areas 0"003 6"33 1"87–21"40

OR, odds ratio; CI, confidence interval. P < 0"05 is significant.

Table 4 Dermoscopic predictors of acral melanoma (melanoma total
vs. naevus total). Multivariate logistic regression analysis

Dermoscopic variable P-value Adjusted OR 95% CI

Parallel ridge pattern < 0"001 16"20 5"85–44"89
Asymmetry of colours 0"001 6"85 2"13–22"01
Irregular blotches 0"001 3"60 1"70–7"62
Asymmetry of structures 0"041 3"47 1"05–11"43
Fibrillar pattern 0"012 0"28 0"10–0"75
Parallel furrow pattern < 0"001 0"12 0"054–0"28

Variables entered on model: global pattern (categorical, reference
= parallel lines pattern), asymmetry of structures, asymmetry of
colours, parallel ridge pattern, parallel furrow pattern, fibrillar
pattern, lattice-like pattern, irregular blotches, irregular dots/
globules, irregular streaks/pseudopods, blue-white veil, regres-
sion structures, atypical vessels, atypical network, milky-red
areas. Odds ratio (OR) mutually adjusted for all variables in the
model. Relative risks (RRs) approximated by ORs, 95% confi-
dence intervals (CIs) and P-values were calculated with a condi-
tional multivariate logistic regression conditional backward
elimination model. RRs were mutually adjusted for variables in
the model. Logit for all independent dichotomous variables =
no. Alpha level set to P < 0"05. Cut-off value set to 0"10.

Table 5 The BRAAFF checklist for the diagnosis of acral melanoma

Acronym Criterion Points

B Irregular blotch + 1
R Parallel ridge pattern + 3
A Asymmetry of structures + 1
A Asymmetry of colours + 1
F Parallel furrow pattern ! 1
F Fibrillar pattern ! 1

A total score of ≥ 1 is needed for a diagnosis of melanoma.

© 2015 British Association of Dermatologists British Journal of Dermatology (2015) 173, pp1041–1049
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Lallas et	al.,	BJD	2015,	173:	1041-1049.

racy of our model in certain subgroups of patients. In detail,
we assessed the accuracy of the model for the diagnosis of
in situ and invasive melanoma. In addition, we tested the
model when melanomas were compared only with excised
naevi, which reasonably are morphologically less typical than
the nonexcised ones. The results of the subgroup analysis are
shown in Table 6.

Discussion

Our study confirms the high diagnostic accuracy of der-
moscopy for the diagnosis of AM. Based on the results of our
analysis, we propose a dermoscopic diagnostic algorithm that
achieves 93!1% sensitivity and 86!7% specificity for melanoma
diagnosis.
In line with pre-existing evidence on all melanoma sub-

types, our study highlights that the age of the patient should

always be considered when evaluating a pigmented
skin lesion, as melanoma is extremely rare in children and its
incidence increases with age.32,33 The youngest patient in our
series was aged 21 years, the mean age of patients with mela-
noma was significantly higher than that of patients in the
naevi group, and every added year of age increased the risk of
melanoma by 9!5%.
Dermoscopy has been shown to improve the discrimination

between AM and acral naevi, mainly by highlighting two
different patterns of pigment deposition, namely the PRP of
melanoma and the PFP of naevi.14–27 The latter are dermo-
scopically typified by the accentuation of the pigment along
the furrows of the skin markings.9,14,16,19,22–26 This pigmen-
tation histopathologically corresponds to nests of melanocytes
located around the crista profunda limitans, an epidermal rete
ridge located under the surface furrows. In contrast,
melanoma is typified by pigmentation along the ridges of the
skin markings (Fig. 4), histopathologically corresponding to a
proliferation of atypical melanocytes located mostly around
the crista profunda intermedia.15–18,21 These parallel line pat-
terns are a result of the characteristic anatomy of the acral
skin, and our results confirm their usefulness in the differenti-
ation between AMs and acral naevi. However, our findings
suggest that additional melanoma features should also be taken
into consideration when evaluating an acral pigmented lesion,
as a considerable proportion of AMs lack the PRP.
Analytically, in agreement with previous studies reporting

99% specificity of PRP, this criterion represented in our study
the most potent predictor of melanoma, posing an 18-fold
probability.17 This means that the detection of PRP should
warrant excision of the lesion, even in the absence of any
other melanoma criteria and even if the lesion is characterized
by perfect symmetry. However, PRPs were present in only
38!2% of AMs, meaning that > 60% of AMs might be over-
looked if only PRP is considered (Figs 5, 6). This criterion
was more common in melanoma in situ (50%) than in invasive
AM (33%). The previously reported sensitivity of PRP as a sin-
gle criterion for AM diagnosis has been reported to range

Fig 3. Receiver operator characteristic (ROC) curve. The model
includes asymmetry of structures, asymmetry of colours, parallel ridge
pattern, parallel furrow pattern, fibrillar pattern and irregular blotch,
and yields a corrected area under the curve of 0!95 (95% confidence
interval 0!93–0!98, P < 0!001).

Table 6 Assessment of the accuracy of the BRAAFF checklist for the
diagnosis of acral melanoma in different subgroups of lesions

Subgroups Sensitivity (%) Specificity (%)

All melanomas vs. all naevi 93!1 86!7
Melanoma in situ vs. all naevi 81!0 89!6
Invasive melanoma vs. all naevi 96!6 92!6
All melanomas vs. excised naevi 89!3 86!9
All melanomas vs. nonexcised
naevi

91!6 94!5

Fig 4. A melanoma in situ exhibiting a parallel ridge pattern (BRAAFF
score = 3).

© 2015 British Association of DermatologistsBritish Journal of Dermatology (2015) 173, pp1041–1049
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Subungual melanocytic leasions:	2	step algorythm
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Introduction

The clinical and dermatoscopic evaluation of nail alterations 

is often a diagnostic challenge for dermatologists in their 

daily practice. Regarding the variety of different patterns, 

it is helpful to follow a standardized diagnostic algorithm 

(Figure 1A) and to memorize the dermatoscopic features of 

the most frequent nail disorders as depicted by the schematic 

icons in Figure 1B [1]. In agreement with the evaluation of 

pigmented lesions elsewhere on the skin, a multi-step diag-

nostic procedure has proven to be successful [2]. A first step 

is dedicated to the differentiation of a melanocytic origin 

(longitudinal melanonychia) from a non-melanocytic origin 

of the nail pigmentation (non-continuous discoloration). 

Figure 1. (A) Algorithm for the dermatoscopic evaluation on the 
nail unit. In a first step, a differentiation between melanocytic and 
non-melanocytic alterations is made. In a second step, the alterations 
of melanocytic origin, that normally present as longitudinal melano-
nychia, need to be separated into benign (activation or proliferation) 
or malignant lesions. (B) The icons depict the most common derma-
toscopic criteria of six frequent nail alterations in a much simplified 
manner. (Copyright: ©2014 Haenssle et al.; first published in Der 
Hautarzt, 2014, 65(4):301-11.)

A

B

For all non-melanocytic nail disorders, a diagnosis should 

be made based on typical dermatoscopic criteria (Figure 

1B, e.g., subungual hematoma). In most of these cases, the 

clinical picture and dermatoscopic criteria will lead to a 

final diagnosis and further diagnostic measures will not be 

necessary [3-5]. However, a follow-up examination with 

comparison of clinical/dermatoscopic findings to baseline 

images may be useful to safely confirm the initial diagnosis 

[1]. In case of a longitudinal melanonychia, the distinction 

between a benign activation of melanocytes (Figure 1B, len-

tigo, mostly grayish background with longitudinal homoge-

neous gray lines) and a true melanocytic proliferation ensues 

in a second step. If a melanocytic proliferation is present, 

the differentiation between nevus and melanoma is required 

(Figure 1B) [6,7]. The confident diagnosis of melanoma in 

situ or early invasive melanoma by clinical appearance and 

dermatoscopy may especially cause difficulties, and a biopsy 

of the nail matrix should be performed in any case of doubt 

[8]. The solid surface of the nail unit with its convexities 

and concavities may prevent the exact optical attachment of 

the dermoscope to the nail by immersion oil or disinfectant 

agents. We recommend the use of ultrasound gel as a contact 

medium or the use of dermatoscopes with polarized light in 

the nail region.

Figure 2. Onychomycosis, disto-lateral pattern of the left thumb 
of a 40 year-old male. (A) Overview. (B) Dermoscopy. The whitish 
brightening with parallel striation, proximal jags, and nail discolor-
ations with yellow colors are dermatoscopically detectable. (Copy-
right: ©2014 Haenssle et al.)

Figure 3. Mycotic/traumatic-impaired nail with secondary pseudo-
monas superinfection. (A) Overview. (B) Dermatoscopy. An intense 
green color of the nail neighboring a fissure is seen dermatoscopi-
cally. (Copyright: ©2014 Haenssle et al.; first published in Der Hau-
tarzt, 2014, 65(4):301-11.)

Haenssle et	al.,	Hautarzt 2014,	Haenssle et	al.	Dermatol Pract Concept,	2014.



Longitudinal	pigmented	streaks:	what	is	suspitious
for	malignancy?

significant. The analyses were performed in STATA 12 (StatCorp

LP, College Station, TX, USA).

Results
In all, 82 lesions were collected and examined. Of them, 25 were

histologically diagnosed as nail apparatus melanoma (30%), and

57 as benign lesions (BL) (including 32 melanocytic nevi and 25

benign melanocytic hyperplasia). Interestingly, median age of

patients with melanonychia was 55 (standard deviation 17.17),

whereas patients with nevi had a median age 37 (standard devia-

tion 23.33).

Fourteen nail apparatus melanomas were in situ and 11 were

invasive (mean Breslow thickness, 0.87 mm). In relation to

patients’ age, no differences were found between BL and nail

apparatus melanoma: (45 ! 3 years for BL and 48 ! 4 years

for nail apparatus melanoma, P = 0.62). Nail lesions involved

the hand in a higher percentage of cases (69.9% of BL and 80%

of nail apparatus melanoma), with the first digit as the most

involved finger (55.4% of BL and 44% of nail apparatus mela-

noma). Clinical data according to the histologic results are

reported in Table 2.

The width of the pigmented band was significantly different

between BL and melanoma because the majority of the formers

showed an extension smaller than 1/3 of the nail plate (56.1%),

whereas nail apparatus melanoma generally involved more than

2/3 of the nail plate (P < 0.0012). In particular, none of the

lesions involving less than one-third of the nail were found to be

nail melanoma. No difference in width were found between

in situ and invasive nail apparatus melanoma because they were

similar in size (P = 0.8).

BL showed brown colour in almost the totality of lesions

(96.5%), and grey colour or black colour in a lower percentage

of cases (17.5% and 5.3% respectively). The majority of nail

apparatus melanomas (19/25; 76%) revealed grey colour and

40% showed black colour (10/25). In all, 22/25 (88%) of nail

apparatus melanomas exhibited at least one of these two colours,

and in all cases, the presence of grey colour was associated with

another colour.

Detailed results of the dermoscopic analysis are given in

Table 2. In particular, colour variation was frequently found in

both BL and nail apparatus melanoma (BL 64.9%, nail apparatus

melanoma 96%). However, BL were mostly characterized by reg-

ularly thick parallel lines (63.2%), whereas nail apparatus mela-

noma exhibited irregularity of the lines in term of parallelism

and thickness (P = 0.025). Similarly, homogeneity of colour and

thickness of each longitudinal line that composed the band was

reported in only 8% of nail apparatus melanoma, compared to

40.4% of BL (P = 0.003).

Hutchinson and micro-Hutchinson signs were seen in nail

apparatus melanoma with a significant difference (P < 0.001)

with respect to BL (52.2% of nail apparatus melanoma and 1.9%

of BL). Also nail dystrophy was found most frequently in nail

Table 2 Absolute and relative frequencies

Benign lesions
(57 = 100%)

Nail apparatus
melanoma (25 = 100%)

P-value* Missing

Hand
Foot
First finger

39 (69.64%)
17 (30.36%)
31 (55.36%)

20 (80%)
5 (20%)
11 (44%)

0.33

0.34

1
1
1

Width
1/3
2/3
3/3

32 (56.14%)
9 (15.79%)
16 (28.07%)

0
4 (16%)
21 (84%)

<0.001
–
–
–

Colour
Brown
Grey
Black
Colour variation
Background pigmentation

55 (96.49%)
10 (17.54%)
3 (5.26%)
37 (64.91%)
43 (75.44%)

24 (96%)
19 (76%)
10 (40%)
24 (96%)
24 (96%)

0.91
<0.001
<0.001
0.003
0.027

–
–
–
–
–

Single line 11 (19.30%) 0 0.018 –

Homogeneity of parallelism 36 (63.16%) 14 (56%) 0.541 –

Homogeneity of thickness 6 (10.53%) 1 (4%) 0.33 –

Homogeneity of spaces 10 (17.54%) 0 0.025 –

Homogeneity of colour and thickness 23 (40.35%) 2 (8%) 0.003 –

Hutchinson and micro-Hutchinson 1 (1.89%) 12 (52.17%) <0.001 6

Pseudo Hutchinson sign 22 (41.51%) 10 (43.48%) 0.87 6
Nail dystrophy 7 (12.28%) 8 (32%) 0.03 –

Granular pigmentation 2 (3.51%) 10 (40%) <0.001 –

*P < 0.05. Values that are in bold are statistically significant.

© 2016 European Academy of Dermatology and VenereologyJEADV 2017, 31, 732–736
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Susp.	for	subungual	
melanoma	

Longitudinal	pigment	streaks:
width	>	2/3
Gray	or	black	colour
(Colour variation)
(Colour and	thickness	homogeneity)	
(m)Hutchinson	sign
Granular	pigmentation

E	Benati et	al.,	International	Dermoscopy Society	JEADV	2016



Hutchinson sign

• pigmentation	from	longitudinal	
melanonychiaextends	onto	the	
proximal	or	lateral	nail	folds

• 1886:	Jonathan	Hutchinson
• NOT	melanoma	specific
• Micro-Hutchinson sign:	visible w	DS
• Pseudo-Hutchinson sign:	reflection	
of	the	pigmentation	of	nail	
bed/matrix	through	the	
transparent	cuticule 83 year-old male

in situ nail unit melanoma



Melanocyte	activation	

• Physiologic	
• pregnancy,	skin	type

• Trauma:	hemorrhage,	nail	biting		
• Dermatological	

• Onychomycosis,	viral	warts,	
psoriasis,	SLE,	lichen	planus,	
Bowen’s	sidease

• Systemic	
• Endocrinological,	nutritional,	
porphyria	

• Syndromes:
• Peutz-Jeghers,	Laugier-Hunziker

• Iatrogenic:
• UV	light,	radiotherapy

• Drug-induced:
• chemotherapy:	docetaxel
• Retinoids
• Minocyclin,	tetracyclin
• Zidovudin

J	Jefferson,	P	Rich	Dermatology	Research	and	Practice	2012,	Haenssle et	al.	Dermatol Pract Concept,	2014.



Acquired	subungual	nevi	(biopsy	proven)

nail plate, and predisposing it to dystrophic
changes.4

Excluding cases of total melanonychia, pigment
bands of NMN were well demarcated from adjacent
uninvolved nail plate devoid of pigment. This feature
may help in differentiating between NMN and SUM
presenting with longitudinal melanonychia. In 70%
of SUMs, the nail plate surrounding the longitudinal
melanonychia also presents with a background of
brown pigmentation.10 In approximately 76% of
patients who were followed up after biopsy, the
pigmented band either narrowed or disappeared.
About 19% of patients who were followed up
demonstrated stable band width. The band was
widened in 1 patient (case P9); this patient may
have had an early developing lesion. Pigment band
in case P15 became significantly narrower than
expected from a 3-mm punch biopsy specimen;
such a finding may occur with regression.15 There

was no significant difference in follow-up band
width changes between children and adults. It
should be noted that more than 40% of our patients
developed nail dystrophy with a 3-mm nail matrix
punch biopsy specimen.

Irregular dermoscopic pattern and nail plate
globules were observed in our NMN cases. These
findings are usually observed in SUMs on account of
rapid proliferation rate or pagetoid spread of
melanocytes,10,16 but we demonstrated that they
are not unique to SUM. NMN cases exhibiting nail
plate globules also showed suprabasal nests or nests
in the nail plate, suggesting that nail plate globules
could also be macroscopic presentations of these
latter histologic findings. A previous dermoscopic
study of adult and childhood NMNs found that
pseudo-Hutchinson’s sign, triangle sign, and
globules were more frequent in childhood NMN
and that Hutchinson’s sign and irregular band

Fig 3. Dermoscopy images of 17 nail matrix nevus cases. Color and pattern of band, globules
or blotches, and presence and pattern of Hutchinson’s sign were documented. Hutchinson’s
signs on the hyponychium (arrowheads) are aligned perpendicular to the skin grooves but
parallel to the longitudinal direction. Three cases have pigmentation on their proximal nailfold
cuticles as well (arrows).

J AM ACAD DERMATOL

VOLUME 78, NUMBER 3
Lee et al 485

Cooper és mtsai., JAAD 2015;72:773-9. ,	Lee JH és mtsai., J Am Acad Dermatol 2018;78:479-89. 

Pediatric:
• width	(large	part	of	the	
nail)

• nail	dystrophy
• Hutchinson-sign:	“brush-
like”

• sharp	demarcation

• NB:	dermoscopy
features	may	be	
melanoma-specific



Haenssle és	mtsai.	When	all	you	have	is	a	dermatoscope—start	 looking	 at	the	nails.	Dermatology Practical &	Conceptual,	 2014.

Invasive
melanoma

Longitudinal	melanonychia:	
dermoscopy criteria



and should be done moving the digit, so as to look
at it frontally, laterally, and from below.
Two instruments that every dermatologist

should handle are nail clippers and a dermato-
scope. Nail clippers are necessary to cut the nail
plate when detached to observe what lies under-
neath it and to examine the nail bed epithelium.
Dermoscopy (onychoscopy) should be used
routinely in the evaluation of a pigmented nail, as
it provides important information. Dermoscopic
observation of the nail can be performed with a
handheld dermoscope, which allows visualization
of the entire nail at once, or with a videodermo-
scope, which allows magnifications up to !200.
The main technical problem with videodermo-
scopy comes from nail plate convexity and
hardness, which makes it difficult to obtain
complete apposition of the lens to the surface: a
gel should be used as an interface medium.

STEP 1: ASSESSMENT OF THE NAIL
PIGMENTATION: IS THE PIGMENTATION DUE
TO MELANIN WITHIN THE NAIL OR NOT?

Melanic nail pigmentation is brown or black and
within the nail plate, where it forms a linear longitu-
dinal streak or whole nail discoloration, whereas
other pigments vary in color and localization.

" Exogenous pigmentations include different
types of colored substances adherent to the
nail plate, which becomes partially or totally

pigmented (Fig. 2). In exogenous pigmenta-
tions, the proximal margin of the discoloration
is proximally convex and follows the margin of
the nail fold (Fig. 3A).1 Gentle scraping of the
discolored area with a curette reveals a
normal nail plate underneath (see Fig. 3B).
Common causes of exogenous nail pigmenta-
tion include nicotine in heavy smokers (thumb,
index finger, and third fingernail) and pig-
mented nail lacquers.

" A frequent cause of black nail pigmentation
due to a nonmelanocytic pigment is the pres-
ence of pyocyanin above or under the nail
plate. The color appears black to the naked

Fig. 1. Practical algorithm to assess nail pigmentation.

Fig. 2. Exogenous black nail pigmentation due to po-
tassium permanganate that the patient applied daily
for treating onychomycosis.

Piraccini et al186
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Subungual melanocytic lesion:	biopsy or not?

Susp.	for bening lesion:

• Appearance:	childhood
• Multiplenails involved
• No	change
• Positive family anamnesis
• Other reason for pigmentation
(trauma,	drug)

• NB:	dermoscopy in	childhood
lesionsmay suggest
malignancy!!

Susp.	formalignancy:

• Appearance:	adulthood
• 1	nail involved
• Anamnesis:	new,	changing	
• DS	criteria:

• IDS	study
• Triangular shape
• Nail plate destruction


