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Summary 
Background The dermoscopic features of pigmented lesions on the mucocutaneous 
junction and mucous membrane are different from those on hairy skin. Differentiation 
between benign lesions and malignant melanomas of these sites is often difficult. 
Objective To define the dermoscopic patterns of lesions on the mucocutaneous junction 
and mucous membrane, and assess the applicability of standard dermoscopic 
algorithms to these lesions. 
Patients and methods An unselected consecutive series of 40 lesions on the 
mucocutaneous junction and mucous membrane was studied. All the lesions were 
imaged using dermoscopy devices, analysed for dermoscopic patterns and scored with 
algorithms including the ABCD rule, Menzies method, 7-point checklist, 3-point 
checklist and the CASH algorithm. 
Results Benign pigmented lesions of the mucocutaneous junction and mucous 
membrane frequently presented a dotted-globular pattern (25%), a homogeneous 
pattern (25%), a fish scale-like pattern (18-8%) and a hyphal pattern (18-8%), while 
melanomas of these sites showed a multicomponent pattern (75%) and a homogeneous 
pattern (25%). The fish scale-like pattern and hyphal pattern were considered to be 
variants of the ring-like pattern. The sensitivities of the ABCD rule, Menzies method, 
7-point checklist, 3-point checklist and CASH algorithm in diagnosing mucosal 
melanomas were 100%, 100%, 63%, 88% and 100%; and the specificities were 100%, 
94%, 100%, 94% and 100%, respectively. 
Conclusion The ring-like pattern and its variants (fish scale-like pattern and hyphal 
pattern) are frequently observed as well as the dotted-globular pattern and 
homogeneous pattern in mucosal melanotic macules. The algorithms for pigmented 
lesions on hairy skin also apply to those on the mucocutaneous junction and mucous 
membrane with high sensitivity and specificity. 
 
 
 



Pigmented lesions on the mucocutaneous junction and mucous membrane cover a wide 
range of disorders including mucosal melanotic macule, melanocytic naevus, malignant 
melanoma, and nonmelanocytic lesions, such as Bowenoid papulosis. In recent years, 
the use of dermoscopy has improved the diagnostic accuracy of pigmented skin lesions 
to a great extent, and the diagnostic algorithms for pigmented lesions on hairy skin1–5 
and acral volar skin6 have been well defined. However, little is known about the role of 
dermoscopy in the diagnosis of pigmented lesions on the mucocutaneous junction and 
mucous membrane, which often pose diagnostic problems.7 Reports about such lesions 
are mainly based on isolated cases or a relatively small series of cases.8–11 No studies 
concerning differential diagnosis between malignant melanomas, especially flat lesions 
of melanoma, and benign pigmented lesions on the mucocutaneous junction and mucous 
membrane have been published. Here we report the dermoscopic patterns in 40 lesions 
on the mucocutaneous junction and mucous membrane in Japanese patients, including 
malignant melanomas. Furthermore, we evaluate whether the algorithms commonly 
used for distinguishing malignant melanoma from benign lesions on hairy skin are also 
applicable to the lesions on the mucocutaneous junction and mucous membrane. 
 
Patients and methods 
Patients 
The study was performed on a consecutive unselected series of 40 pigmented lesions on 
the mucocutaneous junction and mucous membrane obtained from 37 Japanese 
patients (16 males and 21 females; median age, 48 years; age range, 13–84 years) 
collected at the Department of Dermatology, Shinshu University Hospital, Japan, 
between 1 January 2004 and 31 December 2008. All patients gave written informed 
consent for dermoscopic imaging and most patients also gave consent for biopsy. For all 
lesions, the diagnosis was histopathologically confirmed, except for 11 mucosal 
melanotic macules and two melanocytic nevi that showed no suspicious features under 
dermoscopy and no changes following consecutive digital monitoring. 
Dermoscopic analysis 
Digital dermoscopic images of all the lesions were taken with a Digital Camera System, 
Derma 9500 (Derma Medical Inc., Yokohama, Japan) combined with a Canon Powershot 
A620 camera (Canon Inc., Tokyo, Japan). All lesions were observed, dermoscopic 
features assessed and dermoscopic patterns defined independently by two 
dermatologists (J.L. and H.K.), who are experts in dermoscopy, and three 
dermatologists, who are not experts in dermoscopy. All the observers gave a consensus 
on the dermoscopic patterns of all the lesions. Even those not expert in dermoscopy 



could define these patterns properly. Each lesion was evaluated and scored according to 
the standard dermoscopic algorithms including the ABCD rule, Menzies method, 
7-point checklist, 3-point checklist and CASH algorithm, respectively.1–5 A consensus on 
the presence or absence of a dermoscopic criterion was reached through consultation. 
 
Results 
The 40 lesions investigated included 24 (60%) mucosal melanotic macules, five (12%) 
melanocytic naevi, one (2%) blue naevus, one (2%) Bowenoid papulosis, one (2%) Peutz–
Jeghers syndrome and eight (20%) malignant melanomas. The sites involved were lip 
(27 of 40, 68%), penis (7 of 40, 18%), conjunctiva (3 of 40, 8%), vulva (2 of 40, 5%) and 
anus (1 of 40, 2%) (Table 1). For melanoma lesions, only flat areas on the 
mucocutaneous junction and mucous membrane were analysed.  
 
Table 1 Clinical characteristics of the 40 lesions 

Diagnosis 
Site 

Total 
Lip Penis Conjunctiva Vulva Anus 

Melanosis 20 4    24 

Melanoma 4  1 2 1 8 

Melanocytic nevus 1 2 2   5 

Blue nevus 1     1 

Bowenoid papulosis  1    1 

Peutz-Jegher’s 

syndrome 
1     1 

Total 27 7 3 2 1 40 

 
 
Dermoscopic analysis identified a total of seven patterns in our series of lesions. 
Collectively, we observed the dottedglobular pattern in eight (20%) lesions, the 
homogeneous pattern in 10 (25%) lesions, the multicomponent pattern in six (15%) 
lesions, the ring-like pattern in three (8%) lesions, the fingerprint-like pattern in one 
(2%) lesion, and two new patterns, the fish scale-like pattern and the hyphal pattern, in 
six (15%) lesions each. The frequency of the seven patterns observed in different 
diseases on the mucocutaneous junction and mucous membrane is shown in Table 2. 
The benign lesions mainly presented the dotted-globular pattern (8 of 32, 25%), the 
homogeneous pattern (8 of 32, 25%), the fish scale-like pattern (6 of 32, 19%), the hyphal 
pattern (6 of 32, 19%), the ring-like pattern (3 of 32, 9%) and the fingerprintlike pattern 



(1 of 32, 3%) (Fig. 1). Malignant melanomas mainly presented with the multicomponent 
pattern (6 of 8, 75%) and the homogeneous pattern (2 of 8, 25%).  
 
Table 2. Frequency of dermoscopic patterns compared to different diseases on mucosa and 

mucocutaneous junction 

Diagnosis 
Dotted- 
globular 

Hyphal 
Fish scale- 

like 
Ringlike Homogeneous 

Fingerprint- 
like 

Multicomponent Total 

Mucosal melanotic Macule 6 6 5 3 3 1  N=24 

Melanocytic naevus 2    3   N=5 

Blue nevus     1   N=1 

Bowenoid papulosis     1   N=1 

Peutz-Jepher’s syndrome   1     N=1 

Melanoma     2  6 N=8 

 
 



(a) (b
(d) (e
Fig 1

junct

labia
derm

homo

mela
photo

Macr

show

on th

b) (c) 
e) (f) 
1. Dermosco

tion and mu

al melanotic
moscopic pho

ogeneous pa

anotic freckle
ograph of a 

roscopic and

wing ring-lik

he penis show

opic pattern

ucous memb

c freckle (le
otograph of

attern. (c) M

e (lentigo) sh
benign labi

d dermoscop

ke pattern. (f

wing fingerp

s observed i

rane. (a) Ma

entigo) show
f a benign 

Macroscopic

howing fish 
ial melanoti

pic photogra

f) Macroscop

print-like pa

in benign p

acroscopic a

wing dotted
labial me

c and derm

scale-like p
ic freckle (le

aph of a be

pic and derm

attern. 

pigmented le

and dermosc

-globular pa
lanotic frec

moscopic pho

pattern. (d) M
entigo) (↑) 

enign labial

moscopic ph

esions of the

copic photog

attern. (b) 
ckle (lentigo

otograph of 

Macroscopic 
showing hy

l melanotic 

hotograph of 

e mucocuta

graph of a b

Macroscopic
o) ( ↑ ) sho

f a benign 

c and dermo
yphal patter

freckle (le

f a genital le

 

neous 

benign 

c and 
owing 

labial 

scopic 
rn. (e) 

ntigo) 

entigo 



 
Alt

patte
descr
of be
chara
fish. 
(lent
or fle
 

Fig 2

 
By

fish s
acral
by m
ring-
direc
17-ye
scale

though mos
ern and the
ribed here f
enign labial
acterized by

The hyph
igines) and
exed lines o

. Pattern diag

y observing 
scale-like p
l skin lesion

mechanical 
-like patter
ctions. As s
ear-old mal
e-like patter

st of these p
e hyphal pat
for the first 
l melanotic 
y multiple c
hal pattern
d one genita
f different l

grams of (a) r

the differen
attern to be

ns, the fibril
pressure.13

rn caused b
shown in F
le presente
rn in anothe

patterns hav
ttern, which
time. The f
freckle (len
curves of se

n was obse
l lentigo on

lengths mim

ringlike patter

nt dermosco
e a variant
llar pattern

3 Similarly, 
by tension p
Figure 3, t
ed with the
er image. 

ve been rep
h are frequ
fish scale-lik
ntigo) and o
emicircle, ‘U
erved in fi
n the penis, 
micking fun

rn, (b) fish sc

opic images
of the ring

n is a varian
 the fish s
produced w
the same la
e ring-like 

orted previo
ently obser
ke pattern w
one lesion o
U’ or ‘V’ sha
ive benign 
characteriz
gal hyphae 

cale-like patte

s from the s
-like patter

nt of the par
scale-like p
when taking
abial melan

pattern in

ously, 11,12 th
ved on muc
was observe

of Peutz–Jeg
ape mimick

labial me
zed by less r
(Fig. 2). 

ern and (c) hy

ame lesion,
rn. In the ca
rallel furrow
attern is a
g the imag
notic freckl
n one imag

he fish scal
cosal lesion
ed in five le
ghers syndr

king the sca
elanotic fre
regularly cu

yphal pattern.

, we conside
ase of pigm
w pattern ca
a variant o
ge from diff
le (lentigo)
ge, but the

e-like 
s, are 

esions 
rome, 

ales of 
eckles 
urved 

. 

er the 
ented 
aused 
of the 
ferent 
 of a 

e fish 

 



Fig 3

dermo

 
Th

junct
labia
macu
lenti
patte
Table
obser

 
Table

Site D
g

Lip 

Penis 

 
On

varia
mela
scale
almo

3. The (a) rin

oscopic imag

he most freq
tion and mu
al melanotic
ules observ
gines) and 
erns observe
e 3. No obv
rved. 

e 3. Frequenc

Dotted- 
globular H

4 

2 

n histopath
able increas
anophages, 
e-like patter
ost the same

glike pattern 

ges of the sam

quent diagn
ucous memb
c freckle, la
ed in our s
four genita
ed in mucos

vious correla

cy of the derm

Hyphal Fish

5 

1 

hological ex
se of melan
with no in

rn, which w
e histopatho

and (b) fish 

me lesion. 

osis in our 
brane was m
abial lentig
study includ
al lentigines
sal melanot
ation betwe

moscopic patt

h scale-
like R

5 

 

xamination,
nin pigmen
ncrease in 

was consider
ological find

scale-like pa

series of pig
mucosal me

go and genit
de 20 benig
s on the pe
tic macules 
een dermosc

terns observed

Ringlike H

3 

 

 all the m
nt along th

the numb
red to be a v
dings as the

attern of the 

gmented les
elanotic ma
tal lentigo. 
gn labial m
nis. The fre
of these two
copic patter

d in melanose

Homogeneous

3 

 

mucosal me
he basal la
er of mela
variant of th
e ring-like p

same lesion s

sions on the
acule. It incl

The 24 mu
melanotic fr
equency of 
o anatomic 
rns and ana

es, compared

Fingerpri
like 

 

1 

lanotic ma
yer and sli

anocytes (F
he ring-like
pattern. The

shown by dif

e mucocutan
ludes the b
ucosal mela
reckles (or l
the dermos
sites is sho
atomic sites

d to different s

int- Total

N=20

N=4 

acules show
ightly incre

Fig. 4). The
e pattern, sh
e hyphal pa

fferent 

neous 
enign 
anotic 
labial 
scopic 
wn in 
s was 

sites 

l 

0 

wed a 
eased 
e fish 
hared 
attern 

 



differ
elong
of th
prese
obliq

 
 

(a)
(c) 
Fig

freck
the u
rete 
histo
pigm
hype
 

Th
are 

red from th
gated rete r

he ring-like 
ents the sh

quely elonga

) (b) 
(d) 

g 4. Histop
kle (lentigo)
upper derm
ridges, (c) 

opathologica
mentation a
erpigmentat

he dermosco
summarize

he ring-like 
ridges. Ther
pattern, th

hape of hyp
ated rete rid

pathological
. (a) The do

mis, (b) the 
the ring-lik

al character
at the top 
tion at the t

opic feature
ed in Table

pattern an
refore, the h
heir histopa
phae just b
dges here an

l findings o
otted-globul
homogeneo
ke pattern 
ristics show

of the de
tip of the ob

es observed 
e 4. By ob

nd the fish 
hyphal patte
athological f
because of t
nd there. 

of different
lar pattern 

ous pattern 
and the fis

wing hyperpi
rmal papil

bliquely elon

in the eigh
bserving th

scale-like p
ern was als
findings bei
the contigu

t patterns 
showed loc
showed aca

sh scale-lik
igmented re
llae, (d) th
ngated rete 

ht malignan
he dermos

pattern only
o considere
ing essentia

uity of the 

in benign l
cally aggreg
anthosis an
e pattern s
ete ridges w
he hyphal 

ridges. 

nt melanom
copic featu

y in its obli
ed to be a va
ally the sam
hyperpigm

 

labial mela
gated melan
nd relativel
shared the 
with skip are

pattern sh

mas in this 
ures of mu

quely 
ariant 
me. It 
ented 

anotic 
nin in 
y flat 
same 
eas of 

howed 

study 
ucosal 



mela
featu
muco
100%
struc
irreg
struc

 
Table

muco

Derm

Anat

Asym

Multi

Hom

Irreg

Irreg

Blotc

Blue-

Regre

Irreg

Patte
aAsy

patter

anomas com
ures most fr
ous membra

%), blue-whi
cture (3 of 
gular pigme
cture of a m

e 4. Dermo

ocutaneous ju

moscopic feat

omical site 

mmetry of str

iple colours 

ogeneous reg

gular network

gular dots/glo

ches 

-white veil 

ession struct

gular vessels 

ern 

ymmetry on b

rn; H, homog

mpared with
frequently o
ane were as
ite veil (6 o
8, 38%), bl

ent network
melanoma on

oscopic featu

nction 

tures 
1

L

ructure 2

Y

gions N

k N

obules Y

Y

Y

ture Y

N

M

both axes. Y

geneous patter

h those of t
observed in
symmetry o
f 8, 75%), ir
otches (2 of
k (3 of 8, 3
n the lip, pr

ures of the 

1 2 

ip Anus

2a 2 

Y Y 

N Y 

N N 

Y Y 

Y N 

Y Y 

Y Y 

N Y 

M M 

Y, observed cr

rn. 

the benign 
 melanoma

of structure 
rregular do
f 8, 25%), i
38%). Figur
resenting va

8 lesions 

3 4

Vulva L

2 2

Y Y

Y Y

Y Y

N N

N N

Y Y

N N

Y N

M M

riterion prese

pigmented 
as on the m

(8 of 8, 100
ots or globul
irregular ve
re 5 shows
arious derm

of malignan

Patients 

4 5

Lip Conjunc

2 2

Y Y

Y Y

Y N

N Y

N N

Y N

N N

N N

M H

ent; N, criteri

Fig 5
of a les
on the
showin
asymm
kinds o
brown,
irregul
scar-lik
pepper
( ▲).

lesions, we
mucocutaneo
0%), multipl
les (5 of 8, 6
essels (2 of 
 a typical 

moscopic feat

nt melanom

6 

ctiva Lip

2 

Y 

Y 

N 

N 

Y 

Y 

N 

N 

H 

ion absent. M

. The derm
sion of mali
 lip (patien

ng multicom
metry on b
of colours (li
, black a
lar dots (fl
ke depigme
ring (#), and

e found tha
ous junction
le colours (8
62%), regre

f 8, 25%) an
multicompo
tures. 

ma on muco

7 8 

Lip Vulva

2 2 

Y Y 

N N 

N Y 

Y Y 

N N 

N Y 

N Y 

Y N 

M M 

M, multicomp

moscopic fea
ignantmelan
nt 1 in Tab
mponent pat
both axes, 
ight brown,
and grey-b
fl), blotches
entation (*)
d blue-whit

at the 
n and 
8 of 8, 
ession 
nd an 
onent 

osa or 

Percent

(%) 

a  

100 

100 

62 

38 

62 

25 

75 

38 

38 

- 

ponent 

atures 
noma 

ble 4), 
ttern: 

four 
, dark 
blue), 
s (⇓ ), 
) and 
te veil 



Furthermore, all the lesions were evaluated and scored according to the standard 
dermoscopic algorithms. The sensitivities of the ABCD rule, Menzies method, 7-point 
checklist, 3-point checklist and CASH algorithm in diagnosing melanomas on the 
mucocutaneous junction and mucous membrane were 100% (8 of 8), 100% (8 of 8), 63% 
(5 of 8), 88% (7 of 8) and 100% (8 of 8); and the specificities were 100% (32 of 32), 94% 
(30 of 32), 100% (32 of 32), 94% (30 of 32) and 100% (32 of 32), respectively. This 
suggests that the algorithms for lesions on hairy skin also apply to pigmented lesions on 
the mucocutaneous junction and mucous membrane, with sensitivity and specificity 
comparable with those on the hairy skin. 
 
Discussion 
In our series of pigmented lesions on the mucocutaneous junction and mucous 
membrane, mucosal melanotic macule (60%) was the most frequent diagnosis. Mucosal 
melanotic macule is a benign pigmented lesion of mucosa due to hyperpigmentation of 
basal keratinocytes, with melanocytes normal or slightly increased in number.14,15 

Although the dermoscopic features of pigmented lesions have been extensively 
described on glabrous and nonglabrous skin, little is known about those of benign 
mucosal melanotic macule. Pigment network, brown globules and streaks were thought 
be dermoscopic features associated with an increased number of melanocytes arranged 
in nests,16 and the structureless pattern lacking such dermoscopic features was 
considered to be a hallmark of benign mucosal melanotic macule.10 Francesca et al.11 

identified three major dermoscopic patterns in benign mucosal melanotic macule, 
known as parallel pattern, structureless pattern and reticular-like pattern. Angela et 
al.12 reported a ringlike pattern in a larger series of 87 lesions of vulvar melanoses. In 
our study of 24 mucosal melanotic macules on the lips and the penis, we observed six 
different dermoscopic patterns, including dotted-globular pattern, homogeneous pattern, 
ringlike pattern, fingerprint-like pattern, and two new dermoscopic patterns we 
proposed and defined here for the first time, the fish scale-like pattern and hyphal 
pattern. 

The dotted-globular pattern was mainly observed in the benign mucosal melanotic 
macule and melanocytic naevus. However, the histopathological correlates of dots and 
globules in the mucosal melanotic macule and melanocytic naevus were different. The 
dots in mucosal melanotic macule were due to aggregated melanin in the upper dermis, 
whereas the dots and globules in melanocytic naevus correlated histopathologically to 
aggregated pigmented melanocytes or melanophages. The homogeneous pattern was an 
alternative expression of the previously reported structureless pattern.11 The 



fingerprint-like pattern was similar to the parallel pattern described by Francesca et 
al.11 However, the lines observed in our case of fingerprintlike pattern are thinner and 
curved, just like the fingerprint. Considering its differences from the parallel pattern of 
the acral lesions, we prefer the expression of ‘fingerprint-like pattern’. The fish 
scale-like pattern and the hyphal pattern, two new patterns frequently observed in our 
series of mucosal melanotic macule, were considered to be variants of the ring-like 
pattern, with essentially the same histopathological findings, characterized by 
hyperpigmentation of the rete ridges along the basal layer, with the top of dermal 
papillae less or nonpigmented. These two new patterns as well as the ring-like pattern 
are quite distinctive patterns of mucosal melanotic macule. 

Mucosal malignant melanomas, especially the flat lesions, often pose diagnostic 
challenges, because at times they share some features with benign mucosal melanotic 
macule. Mucosal melanomas account for fewer than 5% of all melanomas, 17,18 but they 
tend to be more aggressive than their cutaneous counterparts, developing at sites rich 
in blood vessels and lymphatic vessels.19 Thus, it is of paramount importance to make 
an early diagnosis. Although the use of dermoscopy has advanced greatly in the 
diagnosis of pigmented skin lesions, the algorithm for differential diagnosis of 
pigmented mucosal lesions remains undefined. In this study, we scored each lesion 
using the algorithms applicable to hairy skin, including the ABCD rule, Menzies 
method, 7-point checklist, 3-point checklist and CASH algorithm. Most of the above 
dermoscopic algorithms showed high sensitivity (62–100%) and specificity (94–100%) in 
mucosal melanomas, which are comparable with their sensitivity and specificity in 
hairy skin. The results suggest that the algorithms for pigmented lesions of the hairy 
skin also apply to lesions on mucocutaneous junction and mucous membrane. 

Most of the currently accepted dermoscopic scoring systems involve the number of 
colours to evaluate pigmented lesions. Different from hairy skin, the contact 
dermoscopic image of mucosa often has the background colour white, and usually 
abounds in vessels showing red. Due to these anatomical characteristics, it is of 
importance to differentiate them from the white colour of regression and the red colour 
of proliferating vessels frequently observed in melanoma, and not to overrate 
such background colours in the dermoscopic image of benign mucosal lesions. 

In conclusion, we observed a series of pigmented lesions on the mucocutaneous 
junction and mucous membrane including benign mucosal melanotic macule, 
melanocytic naevi, and malignant melanomas; and defined two new dermoscopic 
patterns, the fish scale-like pattern and the hyphal pattern, which are frequently 
observed in Japanese mucosal melanotic macules. We assessed the mucosal lesions with 



the commonly used algorithms for lesions on hairy skin, and found that the algorithms 
also apply to lesions on the mucocutaneous junction and mucous membrane, with high 
sensitivity and specificity in distinguishing malignant melanoma from benign lesions. 
Altogether, these results throw light on the practical usage of dermoscopy on pigmented 
lesions of the mucocutaneous junction and mucous membrane. The use of dermoscopy 
may also help in the proper management of pigmented lesions on the mucocutaneous 
junction and mucous membrane, providing additional diagnostic information invisible 
to the naked eye. 
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