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Acral skin is the most prevalent site of malignant melanoma in non-Caucasian populations. On acral skin, other vari-

ous kinds of pigmented lesions are also detected. Particularly, melanocytic nevus is commonly seen on acral volar

skin; approximately 10% of Japanese have a nevus on their soles. Prognosis of acral melanoma is still generally

poor because of delayed detection in the advanced stages. To improve the prognosis, early detection is essential.

Early acral melanoma is seen as a brownish macule, which is clinically quite similar to acral nevus. Therefore, clini-

cians often face a dilemma when they see a pigmented macule on acral volar skin. Introduction of dermoscopy was

a great epoch in this field. Pigmentation pattern on dermoscopy is completely opposite between early acral mela-

noma and acral nevus; pigmentation on the ridges of the surface skin markings is detected in early acral melanoma,

whereas pigmentation along the furrows of the skin markings is seen in acral nevus. We termed these dermoscopic

patterns the parallel ridge pattern and the parallel furrow pattern, respectively. These features are highly helpful in

the differentiation between the two biologically distinct entities. The sensitivity and specificity of the parallel ridge

pattern in diagnosing early acral melanoma is 86% and 99%, respectively. However, we must be aware that dermo-

scopic features in acral nevus sometimes mimic the parallel ridge pattern and that other conditions also could show

dermoscopic features similar to the parallel ridge pattern. In this review article, we summarize key points of the

dermoscopic diagnosis of early acral melanoma and then describe the three-step algorithm for the management of

acral melanocytic lesions, which surely aids us in effectively detecting early acral melanoma and in reducing unnec-

essary resection of benign nevus.
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INTRODUCTION

Malignant melanomas affecting acral skin are called

acral lentiginous melanoma according to Clark’s clas-

sification.1 Clark’s classification was criticized by

Ackerman, who insisted on the unifying concept of

malignant melanoma.2 Bastian’s group recently pro-

posed a new classification of melanoma, in which

acral melanoma was defined as melanomas affecting

the palms, soles and nail apparatus.3 Acral lentigi-

nous melanoma of Clark’s classification is not identi-

cal to acral melanoma of Bastian’s classification
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because five out of 36 acral melanomas in Bastian’s

original series were diagnosed as superficial spread-

ing melanoma according to Clark’s criteria.3 It is

important that acral melanoma of Bastian’s classifi-

cation has unique molecular and genetic characteris-

tics distinct from other types; frequent amplifications

or mutations of the cyclin D1 (11q13), the cyclin-

dependent kinase (CDK)4 (12q14), the human telo-

merase reverse transcriptase (hTERT) (5p22) and the

KIT (4q12) genes are among them.4

Acral melanoma is the most prevalent type of

malignant melanoma in non-Caucasian populations.
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In Japanese, acral melanoma accounts for approxi-

mately 50% of all melanomas,5 and the rate is almost

the same among other Asians including Chinese and

Korean. The proportion of acral melanoma is much

higher in black persons. Although the proportion of

acral melanoma is very low in Caucasians, absolute

incidences of acral melanoma seem to be almost the

same among all races including Caucasians.4 The

low proportion of acral melanoma in Caucasians is

due to an extremely high incidence of the superficial

spreading melanoma of Clark’s classification, which

is mostly identical to melanoma affecting the non-

chronically sun-induced damaged skin of Bastian’s

classification. Prognosis of acral melanoma is gener-

ally poor primarily due to delayed detection in the

advanced stages.6 Therefore, accurate diagnosis and

adequate treatment of acral melanoma in early cur-

able stages are essentially important to improve the

prognosis.
CLINICAL AND HISTOPATHOLOGICAL
CHARACTERISTICS OF EARLY ACRAL
MELANOMA

Melanocytic nevi are commonly seen on acral volar

skin. According to a recent study, approximately

10% of Japanese have melanocytic nevus on the

sole.7 Most acquired acral nevi are histopathologi-

cally junctional or compound types with a predomi-

nant junctional component, and thus clinically

observed as a brownish black macule. Early acral

melanoma is also clinically recognized as a brown-

ish black macule. Thus, clinicians feel a dilemma

when they see a pigmented macule on acral volar

skin; whether it is a benign nevus or an early

melanoma. By early 1990s, one of the authors

(T. S.) described clinical and histopathological char-

acteristics of early acral melanoma.8 The proposed

clinical criteria for early acral melanoma were as fol-

lows: (i) a pigmented macule with variable shades of

brown from tan to black; (ii) irregular and asymmet-

ric shape often accompanied by notching at the

periphery; and (iii) a large lesion mostly more than

7 mm in maximum diameter. However, sensitivity

and specificity of the criteria are not satisfactory; not

a few acral nevi fulfill these criteria and evolving

small early acral melanoma is overlooked with the

criteria.
26
The histopathological criteria we proposed for the

diagnosis of early acral melanoma were as follows:

(i) a broad lesion of more than 7 mm in width;

(ii) asymmetrical and irregular overall histopatho-

logical configuration; (iii) solitary arranged melano-

cytes in the epidermis detected at least focally, often

reaching to the upper epidermis; and (iv) poorly

demarcated nests of melanocytes of variable size

and shape, showing a tendency to coalesce.

In contrast, most acquired acral nevi are clinically

recognized as an evenly pigmented brownish black

macule, oval or spindle in shape and usually well

demarcated. The size is small, mostly 7 mm or less

in maximum diameter, though congenital nevus

could be large. Histopathologically, acral nevus

shows almost symmetrical overall configuration.

Melanocytes (nevus cells) are arranged mostly in

well-demarcated nests mainly located at the dermo-

epidermal junction. However, in acral nevus, solitary

arranged melanocytes are not infrequently detected

in the lower epidermis and occasionally even in the

upper epidermis. It was reported that random solitary

arrangement of melanocytes could be prominent in

acral nevus, particularly when the tissue sections are

cut parallel to the skin markings.9 These features

cause confusion in histopathological differentiation of

acral nevus from early acral melanoma.10

Thereafter, our group started dermoscopic investi-

gation of acral lesions and found dermoscopy was

immensely helpful in the differentiation between early

acral melanoma and acral nevus.10–15 Moreover,

these dermoscopic findings led us to propose new

criteria for histopathological diagnosis of very early

acral melanoma that is difficult to diagnose with the

conventional histopathological criteria.16 In an early

evolving lesion of acral melanoma, solitary arranged

melanocytes preferentially proliferate in the crista pro-

funda intermedia, an epidermal rete ridge underlying

the surface ridge. This finding is well recognized

in the tissue section cut perpendicularly to the

surface skin markings. In contrast, in acral nevus,

melanocytes (nevus cells) are mostly arranged in

well-demarcated nests mainly located in the crista

profunda limitans underlying the surface furrow. More

recently, however, we have found nests of nevus cells

are not always limited to the crista profunda limitans

but could be detected also in the crista profunda

intermedia. Very interestingly, even in such a case,
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Dermoscopy for acral melanoma
melanin columns in the cornified layer are derived

from the nests in the crista profunda limitans and not

from those in the crista profunda intermedia.17 In con-

trast, in an early evolving lesion of acral melanoma,

melanin granules in the cornified layer are mainly

derived from increased melanocytes in the crista pro-

funda intermedia and are mostly detected under the

ridges of the skin markings. In our view, these

subtle but very significant histopathological findings

are very helpful in the histopathological differentiation
(a)

(c)

Figure 1. Major dermoscopic patterns of acquired acral nevus. (a
are seen along the furrows of the skin markings. (b) The lattice-like
as of the lines bridging the parallel lines, resulting in a lattice-like p
of this photograph is ink of a whiteboard marker pen used for the
formed by densely packed fine fibrillar pigmentation arranged in th
points of the fibrils composing this regular fibrillar pattern are lined
(d) In this acral nevus, the parallel furrow pattern is seen on the left
is an expected finding because the fibrillar pattern is a modification
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between early acral melanoma and benign acral

nevus.17
DERMOSCOPIC FEATURES OF ACRAL
NEVUS

There are three major dermoscopic patterns in acral

nevus: the parallel furrow, lattice-like and fibrillar

patterns (Fig. 1).11–14 More than 75% of acral nevi

exhibit one of these three major patterns. The parallel
(b)

(d)

) The parallel furrow pattern, in which parallel pigmented lines
pattern, composed of the parallel lines on the furrows as well

igmentation. Peripheral blue pigmentation seen in the furrows
furrow ink test (see the text and Fig. 5). (c) The fibrillar pattern
e direction crossing the parallel skin markings. Note that end-
up on the straight lines corresponding to the surface furrows.
lower side and the fibrillar pattern on the right upper side. This
of the parallel furrow pattern.
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furrow pattern is most prevalent among the three

patterns, accounting for approximately 45–50% of

all acral nevi, followed by the lattice-like pattern

(15–25%), and then by the fibrillar pattern (10–

20%).18 The parallel furrow pattern shows brownish

linear pigmentation along the sulci of the surface skin

markings, namely, dermatoglyphic grooves (Fig. 1a).

There are several subtypes of the parallel furrow pat-

tern, such as dotted-line and double-line subtypes.13

Among these, the basic type of the parallel furrow

pattern is composed of single solid lines on the sulci.

The lattice-like pattern consists of parallel lines along

the sulci as well as lines bridging the parallel lines

(Fig. 1b). The fibrillar pattern shows densely packed,

fibrillar pigmentation, usually arranged in the direction

crossing the skin markings (Fig. 1c).

Studies by our group have revealed that the parallel

furrow pattern is the prototype of the three major

dermoscopic patterns in acral nevus.18 Histopatho-

logically, the parallel furrow pattern is caused by mel-

anin columns in the cornified layer derived from nests

located in the crista profunda limitans situated under

the surface furrow. Acral nevi of the lattice-like pattern

are mainly found in the arch areas on the sole or at

peripheral portions of the palm and sole, where the

skin markings show a crisscross pattern, reflecting
(a)

Figure 2. Dermoscopic features of congenital acral nevus. (a) In a
larly distributed on the ridges of the skin markings. We call this fe
nevus cells surrounding the distal portions of eccrine ducts, an ex
of nevus cells is a common histopathological feature. (b) In this con
tice-like pattern, a broad, bluish-gray, structureless area is detec
component in this nevus, which is also an expected histopathologi
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the well-developed transverse ridges bridging the

crista profunda limitans and the crista profunda inter-

media in these areas. Pigmentation in the lattice-like

pattern is seen along the sulci of these crisscross skin

markings.15 Thus, this pattern is essentially common

to the parallel furrow pattern in that the pigmentation

is seen along the sulci. In this sense, the lattice-like

pattern can be regarded as an anatomical variant of

the parallel furrow pattern.18 In addition, we have

found that the fibrillar pattern is caused by an oblique

arrangement of melanin pigment distributed in the

slanting cornified layer induced by mechanical pres-

sure from the bodyweight.15 Even in the fibrillar

pattern, melanin granules in the cornified layer are

derived from the nests of nevus cells located in the

crista profunda limitans, as they are in the parallel fur-

row pattern. Therefore, the fibrillar pattern can be

regarded as an artifactual expression of the parallel

furrow pattern.18 These three major dermoscopic pat-

terns occasionally coexist in a single acral nevus

(Fig. 1d). This is an expected finding because all these

patterns are variants of the parallel furrow pattern as

described above.

Several other dermoscopic patterns are detected

in acral nevus, such as the globular, homogeneous,

reticular, transition and globulostreak-like patterns.19–22
(b)

ddition to the parallel furrow pattern, brown globules are regu-
ature the peas in a pod pattern. The globules reflect nests of
pected feature in congenital nevus, in which adnexocentricity
genital acral nevus, in addition to the parallel furrow or the lat-
ted. The bluish-gray area suggests a prominent intradermal
cal feature of congenital nevus.
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Dermoscopy for acral melanoma
In our estimation, all these are minor patterns

detected in less than 5% of acral nevi. In our previ-

ous papers, we lumped together all these minor

dermoscopic patterns not conforming to any of the

three major patterns under the term non-typical

pattern.11,13

In addition, we recently described characteristic

dermoscopic patterns seen in congenital acral nevus

such as the peas in a pod pattern (Fig. 2a).23 Rather

structureless bluish-gray pigmentation also could be

detected on dermoscopy in congenital acral nevus

with a predominant intradermal component (Fig. 2b).
DERMOCOPIC CHARACTERISTICS OF
ACRAL MELANOMA

The most important dermoscopic feature detected in

primary lesions of acral melanoma is the parallel ridge

pattern.12,14 This pattern is composed of parallel

band-like pigmentation on the ridges of the surface

skin markings. This is in contrast to the parallel furrow

pattern, the prototypical dermoscopic pattern seen in

acral nevus, in which parallel linear pigmentation is

seen on the furrows of the skin markings.24 In early

acral melanoma, the parallel ridge pattern covers

almost the entire lesion and the color of the pigmenta-

tion is light brown in most cases (Fig. 3a). However, in

the more advanced acral melanoma, the parallel ridge
(a) (b)

Figure 3. The parallel ridge pattern, a unique dermoscopic patte
in situ, light-brown, band-like pigmentation is seen on the ridg
melanoma, the color of the parallel ridge pattern is much darker; b
color are determined by the amount of melanin granules in the ep
melanocytes in the crista profunda intermedia.

� 2011 Japanese Dermatological Association
pattern is detected focally within the lesion and the

color of the parallel bands is usually more dense,

ranging from dark brown to black (Fig. 3b), which

reflects a large amount of melanin granules produced

by melanocytes in the epidermis. The sensitivity and

specificity of the parallel ridge pattern are 86% and

99%, respectively, not only in the advanced acral

melanoma but also in acral melanoma in situ.14 These

data clearly indicate that the parallel ridge pattern

is highly helpful in detecting early acral melanoma.

Corresponding to the parallel ridge pattern, histo-

pathologically, melanocytes of early acral melanoma

preferentially proliferate in the crista profunda inter-

media, an epidermal rete ridge situated under the sur-

face ridge.

Another dermoscopic pattern seen in acral mela-

noma is irregular diffuse pigmentation, showing rather

structureless, diffuse, brownish-black pigmentation

with variable shades, occasionally also associated

with grayish tone (Fig. 4a).12,14 This finding reflects

histopathological features of diffuse proliferation of

melanocytes within the epidermis, and sometimes

even in the upper dermis. Therefore, the irregular dif-

fuse pigmentation is observed in more advanced

lesions of acral melanoma compared with the parallel

ridge pattern.13,14 Sensitivity and specificity of the

irregular diffuse pigmentation are 69% and 97% in

acral melamoma in situ and 94% and 97% in invasive
rn seen in acral melanoma. (a) In this early acral melanoma
es of the skin markings. (b) In this rather progressed acral
rownish black or black. The degrees of darkness of the brown
idermis, which mostly reflects the degrees of proliferation of
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(a) (b)

Figure 4. Dermoscopic features of acral melanoma in advanced stages. (a) The main feature is irregular diffuse pigmentation
with variable shades. Irregular dots ⁄globules and a subtle sign of the irregular parallel furrow pattern are also detected in this
case. (b) In this far-advanced acral melanoma, blue white veil (*) and ulceration (#) are detected along with the irregular fibrillar
pattern (yellow square). Note that in the peripheral macular areas of the lesion, the light-brown parallel ridge pattern is detected
(red square).
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melanoma, respectively.14 Higher sensitivity of the

irregular diffuse pigmentation in invasive melanoma

compared with melanoma in situ is expected

because this dermoscopic finding reflects more florid

proliferation of melanocytes along the epidermis.

In much more advanced lesions of acral mela-

noma, other dermoscopic features seen in advanced

melanoma on other anatomical sites are detected,

such as irregular dots ⁄globules, irregular streaks,

blue-white veil, ulceration and polymorphous vessels

(Fig. 4b). Moreover, the atypical parallel furrow pat-

tern, the atypical lattice-like pattern, and the irregular

fibrillar pattern could be focally detected within the

lesions of advanced acral melanoma.
SIGNIFICANCE OF DERMOSCOPIC
DIFFERENCES BETWEEN EARLY ACRAL
MELANOMA AND ACRAL NEVUS

As described above, early acral melanoma and acral

nevus exhibit highly characteristic dermoscopic fea-

tures, respectively. A unique dermoscopic feature

most frequently detected in early acral melanoma is

the parallel ridge pattern, while the most prevalent

dermoscopic pattern in acral nevus is the parallel fur-

row pattern and its variants.13,14 Thus, a pigmentation

pattern is completely opposite between early acral
30
melanoma and acral nevus: pigmentation on the

ridges in early acral melanoma versus pigmentation

along the furrows in acral nevus. This morphological

difference is very interesting not only clinically but

also basically. It certainly reflects different biological

properties of the proliferating melanocytes in the two

entities.24 From these findings, we realize that the

sites of proliferation of melanocytes in the epidermis,

the regulation of melanin production and transfer of

melanin granules to the surrounding keratinocytes

are essentially different between early acral mela-

noma and acral nevus.17 How can we explain the rea-

sons for the preferential proliferation of transformed

melanocytes of early acral melanoma in a particular

rete ridge? We hypothesize that the concept of the

cancer stem cell could explain the selective prolifera-

tion of melanocytes in the crista profunda inter-

media.4 Although precise molecular mechanisms

underlying these differences remain to be investi-

gated, these dermoscopic findings are immensely

helpful in the differentiation of the two entities and aid

us in detecting acral melanoma in early curable

stages. Note that the specificity of the parallel ridge

pattern in acral melanoma is 99% from the early

in situ stage. On the other hand, the positive predic-

tive value of the parallel furrow pattern and ⁄or the

lattice-like pattern is 98% in acquired acral nevus.14
� 2011 Japanese Dermatological Association



Figure 5. The furrow ink test. The furrows of the skin mark-
ings are clearly stained with blue ink of the whiteboard
marker pen. By this staining, the pigmentation pattern on the
right side can be judged as the parallel ridge pattern.

Dermoscopy for acral melanoma
Therefore, a vast majority of the two entities can be

definitely diagnosed by evaluating the dermoscopic

patterns.

As mentioned above, in early evolving stages of

acral melanoma, the parallel ridge pattern is light

brown in color and covers almost the entire lesion

(Fig. 3a). In more progressed acral melanoma, the

band-like pigmentation is usually darker, from dark

brown to black (Fig. 3b). Corresponding to the colors

of the dermoscopic pattern, in very early acral

melanoma, relatively few transformed melanocytes

proliferate as solitary units exclusively in the crista

profunda intermedia situated under the surface

ridge.16 The degree of the proliferation of melanocytes

in the rete ridges becomes higher with progression of

the lesion and the parallel ridge pattern becomes den-

ser in color. In much more advanced lesions of acral

melanoma, the irregular diffuse pigmentation is the

most predominant dermoscopic feature (Fig. 4a).

However, even in advanced acral melanoma with

disorganized dermoscopic features, in most cases,

the parallel ridge pattern could be focally detected in

the macular portions within the lesion (Fig. 4b).
KEY POINTS IN DERMOSCOPIC
DIAGNOSIS OF EARLY ACRAL
MELANOMA

In dermoscopic evaluation of acral melanocytic

lesions, it is crucially important to judge whether the

pigmentation is on the surface ridges or along the sur-

face furrows. However, this judgment is not always

easy. For this judgment, the furrow ink test, originally

proposed by Braun et al.25 and later revised by Uhara

et al.26 is very helpful (Fig. 5). The method is easy; first

clean the skin surface with a wet paper towel,

then mark the peripheral parts of the lesion with the

whiteboard marker pen, preferably blue or green in

color, and gently wipe the skin surface with a dry

paper towel. Then, we can identify the surface fur-

rows clearly stained with the blue or green ink under

dermoscopy, by which we can easily judge whether

the pigmentation is on the ridges or along the furrows.

Thereby, we can determine whether the dermoscopic

feature is the parallel ridge pattern or the parallel fur-

row pattern. After observation, the ink in the furrows

can be easily removed by wiping with a wet paper

towel.26
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In 1990, our group proposed a guideline of the

‘‘7-mm criterion’’, which recommended to biopsy an

acral pigmented lesion more than 7 mm in maximum

diameter.27 This was a simple, objective guideline

though there were some limitations. Thereafter, we

found characteristic dermoscopic features of acral

nevus and acral melanoma. Considering the very high

specificity of the parallel ridge pattern in early acral

melanoma, we recommended to biopsy a pigmented

lesion exhibiting the parallel ridge pattern even when

it is small, less than 7 mm in diameter.28 Taking all

these findings into consideration, in 2007, we pro-

posed the three-step algorithm for the management

of acquired acral melanocytic lesions.18 More

recently, we revised the three-step algorithm in which

we introduced a category with no need for further

follow up (Fig. 6).29 The revised three-step algorithm

proceeds as follows; in the first step, if a lesion shows

the parallel ridge pattern, we biopsy it regardless of

the size. If the lesion does not show the parallel ridge

pattern, as the second step evaluation, we check

whether it shows typical benign dermoscopic pat-

terns (typical parallel-furrow, typical lattice-like or reg-

ular fibrillar pattern) or not. If the lesion shows these

typical benign patterns, there is no need of further fol-

low up. However, in the second step, if the lesion

does not show these typical dermoscopic patterns,

we go to the next step. In the third step, we measure

the maximum diameter. If the lesion is more than
31



Non-parallel ridge pattern Parallel ridge pattern

Acquired melanocytic lesions
on acral volar skin

First step

Typical parallel furrow,
lattice-like patterns, or
regular fibrillar pattern

Dermoscopic features 
not conforming to the 
left box

Second step

≤ 7 mm in
diameter

No follow-up Biopsy for histopathologic
evaluation

Third step

Periodic follow-up

> 7 mm in
diameter

Figure 6. The three-step algorithm for the management of acquired acral melanocytic lesions. See the text for details. This
figure was modified from reference no. 29.

(a) (b)

Figure 7. Dermoscopic features of the (a) regular and (b) irregular fibrillar patterns. (a) In the regular fibrillar pattern seen in acral
nevus, overall dermoscopic features are symmetrical and regular, and end-points of fibrils composing the fibrillar pattern are
mostly arranged on straight lines corresponding to the surface furrows. (b) In contrast, in the irregular fibrillar pattern seen in acral
melanoma, the fibrils composing the fibrillar pattern are arranged in a disorganized fashion. Thickness and length of the fibrils
are random and irregular, and the end-points of the fibrils are not lined up on a straight line.

T. Saida et al.
7 mm in maximum diameter, we recommend to

biopsy it, while if it is 7 mm or less, we recommend

periodic clinical and dermoscopic follow up.29 One

possible problem in using this algorithm is differentia-

tion between regular and irregular fibrillar patterns.

We defined the regular fibrillar pattern as follows:
32
(i) overall arrangement of the fibrillar pigmentation is

regular and symmetrical; (ii) thickness and length of

each fibril composing the fibrillar pigmentation is

mostly even; and (iii) end-points of the fibrils tend to

be lined up on a straight line corresponding to a

surface furrow (Fig. 7a). In some cases, horizontal
� 2011 Japanese Dermatological Association



Dermoscopy for acral melanoma
advancement of the cornified layer with the probe of

a dermoscope changes the fibrillar pattern into the

parallel furrow pattern.15 Oblique dermoscopy is also

helpful in the differentiation.30 In contrast, in the irreg-

ular fibrillar pattern, overall arrangement of the fibrillar

pattern is asymmetrical and irregular, the fibrils are

arranged in a disorganized fashion, and end-points of

the fibrils are not regularly lined up on a straight line

(Fig. 7b).

Introduction of the category with no need for fur-

ther follow up into the revised three-step algorithm

is based on our concept of de novo histogenesis of

acral melanoma.4,24,31,32 In our estimation, clinical,

histopathological and molecular findings support

that acral melanoma arise de novo, not in associa-

tion with a preexisting acral nevus. Although some

temporal changes of dermoscopic features are

observed in acral nevus,21,22 transition from benign

dermoscopic patterns to the parallel ridge pattern

has never been observed.29 This fact also strongly

indicates that almost all acral melanomas arise

de novo with the dermoscopic features of the paral-

lel ridge pattern from the beginning and they are not

in association with preexisting nevus.24,32 In other

words, acral nevus has virtually no risk of developing

into melanoma.24,29,31 Therefore, we believe that

periodic follow up is not necessary for acquired

melanocytic lesions, if they are definitely diagnosed

as acral nevus with dermoscopy. Introduction of the

category with no need for further follow up into the

revised algorithm substantially reduces numbers of

acral lesions to be followed up and relieves anxiety

of patients bearing a benign melanocytic nevus on

acral volar skin.29

Dermoscopy has opened a completely new hori-

zon in effectively detecting early acral melanoma.

Moreover, the three-step dermoscopic algorithm pro-

posed by our group is highly helpful for clinicians in

adequately managing melanocytic lesions on acral

volar skin, the most prevalent site of malignant mela-

noma in non-Caucasians. Lastly, however, there is

one important note to be aware of. We must know

the parallel ridge pattern or its similar features could

be detected in several benign conditions. They

include volar pigmented lesions of Peutz–Jeghers or

Laugier–Hunziker syndromes, acral pigmentation due

to anticancer drugs, pigmented and ridged plantar

warts, volar melanotic macules, so-called black
� 2011 Japanese Dermatological Association
heel (pebbles on the ridges pattern), occupational

exposure to paraphenylenediamine, and so on.13,33

However, these conditions can be rather easily

differentiated from early acral melanoma by evaluat-

ing the clinical and dermoscopic characteristics,

number of lesions (single or multiple), personal and ⁄or

family history, and other associated clinical signs and

symptoms.

In conclusion, dermoscopy plays a powerful role in

determining diagnosis of various kinds of acral pig-

mented lesions. Particularly, acral melanoma can be

effectively detected in the early curable stages by

using this rather simple diagnostic method.
ACKNOWLEDGMENT

This work was partly supported by Management

Expenses Grants from the Government of Japan

to the National Cancer Center, 21S-7-6.
REFERENCES

1 Clark WH Jr, Goldman LI, Mastrangelo MJ. Human
Malignant Melanoma. Grune & Stratton, NY, USA, 1979.

2 Ackerman AB. Malignant melanoma: a unifying concept.
Hum Pathol 1980; 11: 591–595.

3 Curtin JA, Fridlyand J, Kageshita T et al. Distinct sets of
genetic alterations in melanoma. N Engl J Med 2005;
353: 2135–2147.

4 Saida T. Morphological and molecular uniqueness of
acral melanoma. Expert Rev Dermatol 2007; 2: 125–
131.

5 Ishihara K, Saida T, Otsuka F, Yamazaki N. The Progno-
sis and Statistical Investigation Committee of the
Japanese Skin Cancer Society: Statistical profiles of
malignant melanoma and other skin cancers in Japan:
2007 update. Int J Clin Oncol 2008; 13: 33–41.

6 Bradford PT, Goldstein AM, McMaster ML, Tucker MA.
Acral lentiginous melanoma: incidence and survival pat-
terns in the United States, 1986–2005. Arch Dermatol
2009; 145: 427–434.

7 Kogushi-Nishi H, Kawasaki J, Kageshita T et al. The
prevalence of melanocytic nevi on the sole in the Japa-
nese population. J Am Acad Dermatol 2009; 60: 767–
771.

8 Saida T. Malignant melanoma in situ on the sole of
the foot: its clinical and histopathologic characteristics.
Am J Dermatopathol 1989; 11: 124–130.

9 Signoretti S, Annessi G, Puddu P et al. Melanocytic nevi
of palms and soles: a histologic study according to the
plane of section. Am J Surg Pathol 1999; 23: 283–287.

10 LeBoit PE. A diagnosis for maniacs. Am J Dermatopa-
thol 2000; 22: 556–558.
33



T. Saida et al.
11 Saida T, Oguchi S, Ishihara Y. In vivo observation of
magnified features of pigmented lesions on volar skin
using video macroscope. Arch Dermatol 1995; 131:
298–304.

12 Oguchi S, Saida T, Koganehira Y, Ohkubo S, Ishihara Y,
Kawachi S. Characteristic epiluminescent microscopic
features of early malignant melanoma on glabrous skin:
a videomicroscopic study. Arch Dermatol 1998; 134:
563–568.

13 Saida T, Oguchi S, Miyazaki A. Dermoscopy for acral
pigmented lesions. Clin Dermatol 2002; 20: 279–285.

14 Saida T, Miyazaki A, Oguchi S et al. Significance of
dermoscopic patterns in detecting malignant melanoma
on acral volar skin: results of a multicenter study in
Japan. Arch Dermatol 2004; 140: 1233–1238.

15 Miyazaki A, Saida T, Koga H, Oguchi S, Suzuki T, Tsuch-
ida T. Anatomical and histopathological correlates of the
dermoscopic patterns seen in melanocytic nevi on the
sole: a retrospective study. J Am Acad Dermatol 2005;
53: 230–236.

16 Ishihara Y, Saida T, Miyazaki A et al. Early acral mela-
noma in situ: correlation between the parallel ridge pat-
tern on dermoscopy and microscopic features. Am J
Dermatopathol 2006; 28: 21–27.

17 Saida T, Koga H, Goto Y, Uhara H. Characteristic distri-
bution of melanin columns in the cornified layer of
acquired acral nevus: an important clue for histopatho-
logic differentiation from early acral melanoma. Am J
Dermatopathol (in press).

18 Saida T, Koga H. Dermoscopic patterns of acral melan-
ocytic nevi: their variations, changes, and significance.
Arch Dermatol 2007; 143: 1423–1426.

19 Malvehy J, Puig S. Dermoscopic patterns of benign
volar melanocytic lesions in patients with atypical mole
syndrome. Arch Dermatol 2004; 140: 538–544.

20 Altamura D, Altobelli E, Micantonio T, Piccolo D, Fargnoli
MC, Peris K. Dermoscopic patterns of acral melanocytic
nevi and melanoma in a white population in central Italy.
Arch Dermatol 2006; 142: 1123–1128.

21 Altamura D, Zalaudek I, Sera F et al. Dermoscopic
changes in acral melanocytic nevi during digital follow-
up. Arch Dermatol 2007; 143: 1372–1376.
34
22 Ozdemir F, Kilinc Karaarslan I, Akalin T. Variations in the
dermoscopic features of acquired acral melanocytic
nevi. Arch Dermatol 2007; 143: 1378–1384.

23 Minagawa A, Koga H, Saida T. Dermoscopic character-
istics of congenital melanocytic nevi affecting acral volar
skin. Arch Dermatol 2010;146 (in press).

24 Saida T. Lessons learned from studies of the develop-
ment of early melanoma. Int J Clin Oncol 2005; 10:
371–374.

25 Braun RP, Thomas L, Kolm I, French LE, Marghoob AA.
The furrow ink test: a clue for the dermoscopic diagnosis
of acral melanoma vs nevus. Arch Dermatol 2008; 144:
1618–1620.

26 Uhara H, Koga H, Takata M, Saida T. The whiteboard
marker as a useful tool for the dermoscopic ‘‘furrow ink
test’’. Arch Dermatol 2009; 145: 1331–1332.

27 Saida T, Yoshida N, Ikegawa S, Ishihara K, Nakajima T.
Clinical guidelines for the early detection of plantar
malignant melanoma. J Am Acad Dermatol 1990; 23:
37–40.

28 Saida T. Malignant melanoma on the sole: how to detect
the early lesions efficiently. Pigment Cell Res 2000;
13(Suppl 8): 135–139.

29 Koga H, Saida T. Revised 3-Step dermoscopic algo-
rithm for the management of acral melanocytic lesions.
Arch Dermatol (in press).

30 Maumi Y, Kimoto M, Kobayashi K, Ito N, Saida T,
Tanaka M. Oblique view dermoscopy changes regular
fibrillar pattern into parallel furrow pattern. Dermatology
2009; 218: 385–386.

31 Saida T. The concept of de novo origin of cutaneous
malignant melanoma. Eur J Dermatol 1994; 4: 252–
254.

32 Takata M, Murata H, Saida T. Molecular pathogenesis of
malignant melanoma: a different perspective from the
studies of melanocytic nevus and acral melanoma.
Pigment Cell Melanoma Res 2010; 23: 64–71.

33 Sendagorta Cudos E, Feito Rodriguez M, Ramirez Marin
P, Gonzalez-Beato M, Saida T, Pizarro A. Dermoscopic
findings and histopathological correlation of the
acral volar pigmented maculae in Laugier-Hunziker
syndrome. J Dermatol 2010; 37: 980–984.
� 2011 Japanese Dermatological Association


