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Abstract Dermatoscopy can be used to evaluate the nail apparatus (ie, onychoscopy), and it is helpful for the
diagnosis of numerous nail diseases and tumors. This article reviews the information that can be obtained in
cases of nail dyschromia and especially in cases of melanonychia, in which the distinction between benign
melanocytic activation or proliferation and malignancy is crucial. Dermatoscopic changes that accompany
specific nail diseases are also reviewed, such as those observed with subungual hemorrhage, bacterial and
fungal nail infections, psoriasis of the nail, lichen planus of the nail, and vascular abnormalities of the nail fold.
Crown Copyright © 2013 Published by Elsevier Inc. All rights reserved.
Introduction

Dermatoscopy can be used to evaluate various parts of the
nail apparatus, including the nail plate surface and the free
edge, the nail matrix, the nail bed, the periungual folds, and the
hyponychium. Several studies have shown that dematoscopy is
helpful for the diagnosis of numerous nail diseases.1,2
Methods of nail dermatoscopy

Direct contact nonpolarized dermatoscopy of the nail
plate (ie, onychoscopy) requires an immersion gel such as
ultrasound gel.3,4 Alternatively, alcohol can be used for the
examination of the free edge.5 Alcohol is preferred as the
interface solution for the observation of the skin and
capillaries of the hyponychium, which requires the high
magnification of a videodermatoscope.6 Observation of the
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capillaries of the proximal nail fold can be done with
polarized dermatoscopy. In our opinion, the best quality is
obtained during oil or gel immersion with either a video
dermatoscope or a handheld device.7,8

When evaluatingmelanonychia, the clinician should bear in
mind that, as opposed to skin dermatoscopy, nail dermato-
scopy visualizes the site of nail plate melanin deposition and
not its origin (ie, the nail matrix or the nail bed); therefore,
pigment distribution observed in the nail plate may not
accurately represent the features of the underlying lesion.

Intraoperative nail matrix and bed dermatoscopy, with
reflection of the proximal nail fold and partial or complete
avulsion of the nail plate, allows for the direct visualization
of the site of production of pigment.1,9 In this setting, a
polarized light dermatoscope may be used to avoid contact
with potentially contaminated blood and tissue.2,9,10
Melanonychia

The term melanonychia refers to pigmentation of the nail
plate that is caused by the presence of melanin.1 When
r Inc. All rights reserved.
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ig. 1 Melanoma of the nail. Note the dark brown band with
regular lines. The proximal part is wider than the distal part. There are
lso nail plate abnormalities andmelanin granules. (For interpretation of
e references to color in this figure legend, the reader is referred to the
eb version of this contribution.)
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considering a pigment band, the physician should follow a
four-step algorithm.11 First, he or she should establish if the
pigment is melanin, with blood being the most important
differential.12 The next step will be establishing if the melanin
deposition is secondary to melanocyte activation or melano-
cyte proliferation.1,13 Third, in the case of proliferation, the
physician should establish whether the lesion is benign (eg,
lentigo, nevus) or malignant. Although some authors believe
in the role of dermatoscopy for differentiating benign from
malignant melanocytic hyperplasia, our experience has shown
that dermatoscopy is not effective for increasing dermatolog-
ical accuracy with regard to the diagnosis of melanoma.14

The following criteria have been proposed to be used
during the dermatoscopic evaluation of melanonychia13,15,16:

• Blood is recognized by its round globules and
filamentous distal end.

• The color of the band indicates whether it is caused by
activation (gray bands) or proliferation (brown–black
bands). Bands that are caused by activation are benign
and do not require pathological evaluation.17

o Brown–black bands with a regular pattern: Indi-
vidual lines that have similar shades of color, that are
of a similar thickness, that are regularly spaced, and
that are parallel are a sign of benign proliferation.18

o Brown–black bands with an irregular pattern:
Lines that vary in color (and not only in shades of
the same color), that are irregularly spaced, that
have different thicknesses, and that may lose their
parallelism and cross each other are suggestive of
malignant proliferation and should be excised.18

In our experience, these criteria are not valid for
children, in whom benign lesions often have an
irregular pattern.1 The criteria are also often difficult
to apply to adult patients.14

• The micro-Hutchinson sign (ie, pigmentation of the
cuticle that is only observable through dermatoscopy
and not clinically) can be visualized by dermatoscopy
and is indicative of malignancy.1

• Melanin granular inclusions (b0.1 mm in diameter;
may be more adequately seen under high magnifica-
tion) are seen in cases of melanocyte proliferation.15

Dermatoscopy of the free edge of the nail plate can assess
whether the origin of the nail plate pigment lies on the
proximal or distal nail matrix. If the pigment is located on
the upper portion of the free edge, then it is produced in the
proximal matrix; if it is in the lower portion, its origin lies on
the distal matrix (as is more commonly observed).1,5 If
doubt persists, a nail clipping and Fontana-Mason staining
may be used.5,15

In a review of 100 cases of longitudinal melanonychia
with intraoperative nail dermatoscopy, the following patterns
were noted2:

• A gray pattern is suggestive of melanocytic activation.
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• A regular brown pattern is suggestive of benign
melanocytic hyperplasia, although it is also observable
in some cases of melanoma.19

• A regular brown pattern with globules and blotches is
suggestive of melanocytic nevi.

• An irregular pattern is suggestive of melanoma.

These patterns may not be easy to distinguish; thus,
practice and experience with nail dermatoscopy and
intraoperative nail dermatoscopy are very important.14,20

Nail dermatoscopy should always be only a part of the
evaluation and does not replace a good clinical history and
examination, which includes addressing the ABCDEFs of
pigmented nail lesions (ie, patient Age, Band color and
breadth, history of Change, Digit involved, Extension to nail
fold, and Family or personal history).21

Nail apparatus melanoma

Prominent dermatoscopic features of melanoma are brown
discoloration of the background with longitudinal brown to
black lines that are irregular in color, spacing, and thickness
and that demonstrate a loss of parallelism (Figure 1)13;
however, it is possible to find subungual melanoma with
either a regular pattern or a thin band of light brown pigment
(ie, b3 mm).14,15 It is very common for nevi in children to
present with brown–black bands with an irregular pattern.1

Irregularity, crisscrossing, the abrupt stoppage of lines, and
the micro-Hutchinson sign favor a diagnosis of melano-
ma.13,22,23 In rapidly growing melanomas, the proximal end of
the band may be wider than the distal portion.15 Blood spots
may be observed in cases of melanoma; hence, their presence
does not rule out the diagnosis.13

When evaluating for the presence of the micro-Hutchinson
sign, special care must be taken to not confuse the appearance
of nail plate pigmentation under the relatively translucent
cuticle (ie, the pseudo-Hutchinson sign) with that of pigmen-
tation of the cuticle and the proximal nail fold. An additional
feature ofmelanomamay be erosion ormicroscopic grooves of
the nail plate surface, but these have not demonstrated a
statistically strong correlation with this diagnosis.13,18



Fig. 2 Nevus of the nail. A black band is visible through the
cuticle; this is pseudo-Hutchinson sign. The lines are not visible,
because the band is very dark. The lesion shown here was excised.

ig. 3 A, Melanonychia caused by onychopapilloma. B,
nychopapilloma. Dermatoscopy of the free edge of the nail

allows for the clinical diagnosis.
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Amelanotic melanoma is always a challenging diagnosis.
When the nail is partial or totally destroyed by nonpigmented
reddish tumors, dermatoscopy may identify remnants of
pigmentation, thereby allowing for a differential diagnosis
that involves pyogenic granuloma and other nonmelanocytic
nail tumors.1,18 A polymorphic vascular pattern with
combinations of milky-red areas and red spots may be
observed in these cases.19

Melanocytic nevus

Features of the diagnosis of melanocytic nevus include
brown discoloration of the background with lines that are
regular with regard to pattern, coloration, width, spacing,
and parallelism (Figure 2).12,22,23 Nevi may be responsible
for strikingly black pigmentation of the nail plate, thereby
making the observation of line pattern difficult and the
differential diagnosis of melanoma even harder to make.18

In addition, a clinical Hutchinson sign, longitudinal
melanonychia with a broader proximal end, darkening
and spreading of the band, and thinning and grooving of
the nail plate are not uncommon features of congenital nevi
in children.1

The hyponychial Hutchinson sign may display a benign
parallel furrow pattern that is suggestive of nevus;
alternatively, it may display either an irregular ridge
pattern or a haphazard surface pigmentation, both of which
are suggestive of melanoma.23 These features are analo-
gous to those that are found when evaluating pigmented
acral skin lesions, and they are perhaps useful for
distinguishing a benign from a malignant Hutchinson
sign, in addition to all other characteristics that are
observable through nail dermatoscopy.

A subungual blue nevus may be responsible for blue
discoloration of the nail plate.24
Nonmelanocytic nail tumors

Tumors that either lie within or close to the nail apparatus
may cause melanonychia as a result of melanocyte activation.
Examples include epidermal inclusion cysts,22 onychopa-
pilloma (Figure 3, A and B),25 and Bowen’s disease.26

Melanocyte activation

Clinically, a diagnosis of melanocyte activation may be
already suggested by the presence of pale bands and by the
involvement of several nails. A grayish coloration of the
background with regular gray lines is typical (Figure 4).13,22

With regard to pigmentation related to repetitive trauma
(eg, onychotillomania, onychophagia, frictional melanony-
chia of the fourth and fifth toenails), dermatoscopy shows
homogeneous gray pigmentation and tiny dark red to brown
spots that represent blood extravasation.1,18

Subungual hemorrhage

Subungual hemorrhage may be an important differential
diagnosis of melanoma of the nail when a longitudinal
F
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Fig. 5 A, A longitudinal green line caused by Pseudomonas
colonization. B, Pseudomonal nail infection. Dermatoscopy shows
pigment deposition within the nail plate.
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disposition of the hemorrhage is observed. The blood spot
pattern is, nonetheless, characterized by black, purple, and
reddish to brown coloration; a well limited, rounded,
proximal edge; and a sometimes streaked and filamentous
distal end.1,13,15,18 A few similarly colored blood globules
may be seen in the vicinity of the hemorrhage.

An isolated report coined the term pseudopods to refer to
the distal end of a nail hemorrhage; in our opinion, this is
equivalent to the streaked distal end described previously.27

Although this pattern has a strong association with
subungual hemorrhage, its presence should not be used to
rule out melanoma.1,13 Bleeding within this tumor may
account for such a phenomenon in the setting of melano-
ma.15 A history of trauma to the digit has been mentioned in
the context of nail unit melanoma, which adds another
potential confounding factor.28,29

It may be prudent to follow up suspected nail hemorrhag-
ing 3 to 4 months later to assess its movement toward the
distal end as well as its proximal clearance.18 The lesion
should be considered suspicious if the hemorrhage does not
progress or if it reappears at the same place.12

Fungal and bacterial nail infection

Some bacteria and fungi may be responsible for the
brown–black discoloration of the nail plate. The absence of
granular inclusions and the presence of other suggestive signs
should elicit the cause.15 Pseudomonas colonization can
cause a longitudinal green discoloration (Figure 5, A and B).

Dermatoscopy for other causes
of chromonychia

Although there is a wealth of knowledge regarding the
potential causes of nail dyschromia, we have found very few
reports about the use of dermatoscopy for leukonychia,
Fig. 4 Melanocyte activation. Note the regular gray bands.
erythronychia, or yellow, blue, or green chromonychia. The
authors’ conclusions are addressed in the following sections.

Longitudinal leukonychia

Dermatoscopy provides the optimal evaluation of leuko-
nychia and allows for easy distinction between true
leukonychia and pseudoleukonychia (Figure 6). In a case of
onychopapilloma, dermatoscopy highlighted the appearance
of a longitudinal white ridge; the white chromonychia was
already clinically evident.30

In a case of onychomatricoma in a child, the use of
dermatoscopy also highlighted the presence of white longitu-
dinal lines (which corresponded to nail plate canals) and splinter
hemorrhages.31 The dermatoscopic features of thumbnail
dystrophy in three patients with Hailey-Hailey disease were
multiple parallel longitudinal white lines of variable width with
distal microscopic grooves and splinter hemorrhages.32

Erythronychia

Dermatoscopy is very useful for the evaluation of
erythronychia. It allows for the very fast diagnosis of
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Fig. 6 Pseudoleukonychia caused by a shellac manicure. Note
the superficial desquamation of the nail plate.
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onychopapilloma, which is the most common cause of
longitudinal red discoloration. Only one case report demon-
strated the use of nail plate dermatoscopy to visualize
erythronychia caused by a glomus tumor. Intraoperative
nail bed and matrix dermatoscopy was then used to
guide excision.33
Onychomycosis

Dermatoscopic features of onychomycosis have recently
been described,34 and two characteristics are considered
sensitive and specific to the diagnosis. During the analysis of
the proximal margin of the onycholysis, a jagged edge is
seen, and sharp longitudinal whitish indentations are seen
that correspond with the proximal progression of the fungi.
Fig. 7 Onychomycosis. Note the spiked appearance of the
proximal margin of onycholysis.
The other sign is the presence of longitudinal striae with
irregular matted pigmentation of different colors (ie, white,
yellow, orange, and brown) that can be seen at the
onycholytic area (Figure 7). Other features include black
dots and yellow–orange homogenous colors of the affected
nail plate, although these are not considered specific.
Traumatic onycholysis

The specific sign of traumatic onycholysis is the presence
of a linear edge in the proximal margin of the onycholysis,
without spikes (Figure 8).34
Psoriasis of the nail

Psoriasis can be limited to the nail. Some important
diagnostic features, such as pitting and salmon patches, can
be better visualized with the help of handheld and video
dermatoscopy. These changes can help distinguish localized
psoriasis of the nail from idiopathic onycholysis, nail bed
lichen planus, and onychomycosis. Splinter hemorrhages are
also very common although nonspecific, because they can
also be found in cases of onychomycosis, trauma, and
contact dermatitis. They appear as thin, longitudinal lines,
and they are a sign of capillary bleeding.35

Dermatoscopy of the hyponychium is very useful for the
diagnosis of psoriasis of the nail. Hyponychial capillaries are
dilated, tortuous, and elongated, with irregular distribution;
they correlate with disease severity and response to
treatment.6 These capillary loops are seen as regular red
dots at low magnification with hand dermatoscopy.6 The
number and diameter of capillaries are decreased on the
proximal nail folds of patients with psoriasis with associated
nail changes.36 Proximal nail fold dermatoscopy can also
ig. 8 Traumatic onycholysis. Note the linear shape of the
roximal border.
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measure disease severity.35,36 Some authors consider
dermatoscopy to be the best tool for the diagnosis of
psoriasis in patients with isolated onycholysis.37
Lichen planus of the nail

In some cases, it can be very difficult to distinguish
isolated lichen planus of the nail bed from isolated psoriasis
of the nail. In these cases, dermatoscopy can help with the
diagnosis. With psoriasis, numerous tortuous capillaries are
seen in the hyponychium and the proximal nail fold; with
lichen planus, no capillaroscopic changes are seen.38
Nail fold capillaroscopy

Recently, dermatoscopy has been used to study nail fold
vascular abnormalities, and it shows most of the findings that
can be observed with video capillaroscopy.37 Nail fold
capillaroscopy can be divided into three patterns: a normal
pattern, a scleroderma pattern, and a nonspecific pattern.
Homogeneous capillary distribution without morphologic
changes is the main feature of the normal pattern.39

The scleroderma pattern, which is seen in patients with
systemic sclerosis, can be found in patients with other
connective tissue diseases (eg, dermatomyositis). This
pattern is characterized by at least two of the following
features: irregularly enlarged capillaries; giant capillaries;
hemorrhages; a reduced capillary number with avascular
areas; and tortuous, crossed, and arborized capillaries.39–41

In patients with primary Raynaud phenomenon, capillaro-
scopy is normal. Instead, capillaroscopic alterations are
observed in those with Raynaud phenomenon and an
associated connective tissue disease.40
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