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Dermoscopy is a non-invasive technique combining digita photography and light
microscopy for in vivo observation and diagnosis of pigmented skin lesions. For dermoscopic
andyss, pigmented skin lesions are covered with liquid (minerd ail, dcohal, or water) and
examined under magnification ranging from 6x to 100x, in some cases using a dermatoscope
connected to adigital imaging system. The improved visudization of surface and subsurface
Sructures obtained with this technique alows the recognition of morphologic structures within the
lesons that would not be detected otherwise. These morphologica structures can be classified on
the basis of both globa features, dlowing a quick, dbeit only preliminary categorization of agiven
pigmented skin lesion, and loca features, representing the letters of the dermoscopic a phabet.
Classification of meanoma- specific dermoscopic criteria--- namey, atypica pigment network,
irregular dots/globules, irregular streak, blue-whitish veil and regresson structures, to name the
maost important ones --- forms the badi's of diagnogtic dgorithms designed to aid the dinician in
assessing whether or not amelanocytic lesonismelanoma. A certain number of lesons defy both
clinicd and dermoscopic diagnosis, and in those cases the ultimate standard for diagnosisis
histopathology, especialy when performed by well-trained and competent dermatopathol ogists.

In thefirst part of this series, we discussad the technical aspects of dermoscopy, describing
the various types of instruments used for dermoscopic examination and photographic equipment
currently in use. Globa features permit a broad classfication of pigmented skin lesons, whilea
description of the locd features provides more detailed information about a given leson. Eight
globd features of melanocytic lesions were defined: reticular pattern, globular pattern, cobblestone
pattern, homogeneous pattern, starburst pattern, parald pattern, multicomponent pattern, and
unspecific pattern. In Part | we also defined 14 loca dermoscopic features, such as pigment
network, dots and globules, stresks and blue-whitish veil, dong with the corresponding
histopathologica features.

In Part |1 of this series, we describe in detall the clinica and dermoscopic features of the

most important diagnostic categories in dermoscopy, including melanomaand al redevant types of



nevi aswell as the non-meanocytic skin tumors that may mimic melanoma We describe the widdy
used method of pattern analysis, the classic gpproach for dermoscopic diagnosis set forth by
Pehamberger and colleaguesin 1987 (1) that is abased on a critical, Smultaneous assessment
combining globa and local dermoscopic fegtures. In an attempt to Ssmplify the dermoscopic
approach for diagnosing pigmented skin lesions, dternative diagnostic agorithms have since been
proposed, and we summearize three of these: the ABCD rule of dermatoscopy (2), the 7-point

checkligt (3) and the Menzies method (4).

|. PIGMENTED SKIN LESIONS
1. Melanoma
Meanomais amdignant proliferation of melanocytes that has the potentia to metastasize.
Although the word mdignant is commonly used together with melanoma, we prefer to use just the
term melanoma throughout this text, because no benign melanomaexigts, and the name malignant
melanomais redundant. Meanomain Situ refers to the stage a which the neoplasm is Stuated
within the epidermis and/or epithelium of hair follicles or sweat ducts. Thus, since the melanocytes
of amdanomain Stu are not present in the dermis and there is no continuity & al with the vascular
plexus, ameanomain stu should, at least theoreticaly, have no potentia to metastasize.
Theincidence of melanoma has increased sgnificantly over the last decades, but fortunately
the prognosis has continued to improve because patients are presenting at an earlier sage with
smaller and thinner, potentidly curable lesons. Still today, despite progress in the treatment of
melanoma, the ultimate god for physiciansisto diagnose melanoma inits early evolutionary
phases.
Clinical features
The clinica features of meanomas are protean, reflecting the rdaively low sengtivity vauesin the
clinica diagnosis of melanomathat range from 67% to 91% (5). Mdanomain situ and early

invasve meanoma are usudly smal, more or lessirregularly shaped and outlined macules or



dightly elevated plagues with pigmentation that varies from pink to dark brown. Obvioudy, the
dinica differentiation from Clark nevi is often difficult even for well-trained dermatologists.

Invasve melanomas are, as arule, papular or nodular, often ulcerated and characterigticaly exhibit
shades of brown and black, but also foci of red, white, or blue coloration. Sometimes they are skin-
colored without any brownishblack pigmentation; these are called amelanotic melanoma. Based on
aretrospective study of 44258 histopathologicaly examined skin neoplasms including 529
melanomas, Walf et d. (5) recently demonstrated that interestingly sengtivity is reduced with

thick melanomas, with 64.8% for melanomas with Bredow index >4mm compared to 72.8%
sengtivity for mdanomain stu. Additiondly, paramount for the diagnosis are the patient's
description of changesin size, color and shape of the lesion and the patient’ s report of whether any
sgn of ulceration or spontaneous bleeding was observed. The history provided by the patient must
be taken serioudy and represents a useful extension of the clinica judgement (6).

Dermoscopic features

Dermoscopic criteriafor the diagnosis of meanoma, dso caled meanoma-specific criteria,
have been firgt elaborated and then tested for their diagnogtic vaidity by severd authors during the
last few years (7-12).

In order to better systematize these criteria, in Table 1 we have listed the melanoma- specific
criteriafor the three main anatomic stes, namely, trunk/extremities, face, and pdmg/soles. In Table
2 the dermoscopic criteriafor intermediate and thick melanomas (Bredow index >0.75mm) are
summarized. Because the preformed anatomic structures responsible for the site-specific
dermoscopic appearance are destroyed by thick melanomeas, the dermoscopic featuresin these

melanomas are basically independent of the various Sites (13).

2. Clark Nevus
Clark nevi are the most common nevi in man and, moreover, are regarded by many authors

as the most relevant precursor lesons of melanoma. Clinica, dermaoscopic, and histopathologic



variants of Clark nevi are protean, and the differentiation of Clark nevi from meanomain stu and
early invasve maanomeas is the mgor chalenge in the redlm of pigmented skin lesons.

Clark nevi were named after Wallace H. Clark, Jr., who, in 1978, first drew attention to this
particular type of nevus by studying numerous melanocytic nevi in patients with concomitant
melanomeas (14).

Clinical features

Clark nevi areflat to elevated or even dightly papillated pigmented lesions characterized by
various shades of brown coloration, and Stuated on the trunk and extremities. They are usudly
cdled just common junctiona nevi or common compound nevi. Although Clark nevi are found
maostly in skin that has been exposed to sunlight, they may be seen dso on the buttocks, the volar
surfaces and other covered parts such as genitalia and soles. It isfair to say, however, that Clark and
coworkers origindly meant that this particular type of nevus, caled by them dysplagtic nevus,
actualy represents a distinctive precursor lesion of melanomawith specid implicationson
management and treatment of patients bearing these nevi.

Ackerman challenged this concept in a series of articles concluding thet there is no
unanimity among pathologists, dermatologists, surgeons and other physicians about what thisterm
means and about the reproducibility of the correlation between clinical and histopathologic festures
(15). Indeed, in the scientific community there is no agreement on the nature of Clark nevi, on what
criteriaare necessary for diagnosis, both dinicaly and histopathologicaly, and on the number of
lesionsthat are needed to have a markedly increased risk to develop melanoma.

We badcally agree with Ackerman that Clark nevi are nothing but common ‘'flat’ acquired
melanocytic nevi, so frequently found on the trunk and extremities of fair-skinned Caucasians. In
our estimation, the red challenge is to recognize within the many variations of Clark nevi those thet
are actudly melanomain gtu or early invasve meanoma. To this end, dermoscopy is essentid, and
we will describe those variants of Clark nevi that need to be excised or, & least, followed-up closdy

by using digitd equipment. Thisgod is hampered by the fact that a'gray zone' between Clark nevi



and mdanomas exists and that in a certain number of cases this digtinction cannot be made even
when using dl available technologies.

Dermoscopic features

Basaed on amorphologic study of about 450 Clark nevi in nine patients, we classfy Clark nevi
dermoscopicdly into three types, namely, reticular, globular, and homogeneous [unpublished datd)].
Frequently, combinations of these types are found, the combination of reticular and globular types
being the most common one.

Thereticular type, by far the most common single type, is characterized by amore or less
prominent pigment network with thin lines and regular meshes. The pigment network is usudly
evenly distributed throughout the lesion and fades out at the periphery (Fig. 1). The globular typeis
characterized by a dotted and/or globular pattern composed of numerous dots/globules of variable
size and shape (ova, round or rectangular) more or less evenly distributed throughout the leson. As
aready mentioned, the combination of the globular and reticular typesisrather common. An
interesting morphologic presentation of this combined pattern isamore or less annular arrangement
of dots/globules at the periphery of an otherwise typicd reticulated Clark nevus. The least frequent
of the three mgjor patterns of Clark nevi is the homogeneous one, characterized by a diffuse
pigmentation of various shades of brownish coloration with only isolated reticular and/or globular
aress.

Besides the three dermoscopic archetypes of Clark nevi, a number of rather characteristic
dermoscopic variants have been noted and are, at least aswe perceiveit, basicdly due to a specific
digribution of hypopigmentation or hyperpigmentation throughout the lesion, namely, centrd,
multifocd, or peripherd. In this context four rather distinctive subtypes are described and illustrated
asfollows.

1. Clark nevuswith central hypopigmentation: Thisisavariant of the reticular type with more

or less centrally situated hypopigmented area amost devoid of other dermoscopic features

displaying an annular appearance.



2. Clark nevuswith centra hyperpigmentation: This type, so cdled hypermeanatic nevus,
represents a distinctive variant composed of amore or less broad rim of prominent pigment
network lines at the periphery and a centrd, diffuse, irregularly outlined black
hyperpigmentation, also cdled black lamdla

3. Clark nevus with multifoca hypo/hyperpigmentation: Badicaly, thistypeisjust avariation
on the theme of the reticular pattern with amultifocal hypopigmentation due to several,
amall, isolated hypopigmented aress, thus leading to an uneven digtribution of the pigment
network. Another variant of this type is characterized by multifocal zones of prominent,
dark-brown to black pigmented network structures in a patchy distribution.

4. Clark nevuswith peripherd hyperpigmentation: In our estimation, thistype of Clark nevus
is of the uppermost sgnificance, because this group commonly encompasses melanomain
Stu or even early invasve melanoma. Dermaoscopicdly, this type has areticular pattern with
aprominent hyperpigmented, and sometimes aso atypica pigment network. Certainly, this
type of Clark nevus hasto be excised.

Besides the three mgjor patterns and the above mentioned modifications based on the
digribution of hypopigmented and hyperpigmented areas, additional dermoscopic criteriamay be
occasondly found in Clark nevi, such as streaks and blue areas, to name but afew. Very rare milia-
like cysts and comedo-like openings can be observed in the compound and dermdl types of Clark
nevi. According to Kreusch and Koch (16) a delicate vascular pattern characterized by the presence

of comma and dotted vessalsis rather common in Clark nevi.

3. Dermal Nevus (Unna and Miescher Nevus)
The term derma nevus encompasses two clinical, dermoscopic and histopathologic rather
digtinctive variants of benign melanocytic nevi, namely, Unna nevus (papillomatous dermd nevus)

and Miescher nevus (dermad nevus of the face).



Clinical features

Clinicdly, Unnanevusis a soft polypoid or sessile, usualy papillomatous lesion frequently
located on the trunk, arms, and neck. The clinical features of Miescher nevus are rather firm,
brownish to nearly skin-colored, dome-shaped papules that occur mostly on the face (17).

The dinicd features of these two common types of benign melanocytic nevi are often quite
draightforward, alowing clinica diagnoss a aglance. Thusin many instances dermaoscopic
examination is superfluous. Nevertheless, the dermoscopic features of Unnaand Miescher nevi are
rather distinctive and are described here below.

Dermoscopic features

Dermoscopicaly, Unnanevi reved aglobular pattern composed of numerous light- to dark-
brown, round to ova globules distributed regularly throughout the lesion, or a cobblestone pattern
conggting of larger, somehow angulated globular structures. In addition, Unna nevi in some
ingtances display densely packed exophytic papillary structures, which are commonly separated by
irregular, black comedo-like openings dso known asirregular crypts. These exophytic papillary
structures correspond to an exaggeration of the papillomatous surface of an Unna nevus.

In contrast to Unna nevi, the surface of Miescher nevi is clinicaly aswell dermoscopicaly
smooth and, as arule, does not reved these exophytic papillary structures. Miescher nevi are
dermoscopicaly characterized by a so-caled pseudonetwork with round, equaly szed meshes
corresponding to pre-exigting fallicular openings. When gppearing as skin-colored nodules
Miescher nevi revedl numerous comma-like vessels especidly at the periphery, which dlow the
distinction from nodular basd cdll carcinomato be made with confidence. Sometimes, milia-like
cysts and comedo-like openings are also detected dermoscopicaly. The later ones can be observed
clinically by experienced clinicians and represent a subtle clue for differentiation between dermal

nevi and nodular basa-cdl carcinomaon the face.

4. Spitz and Reed Nevi



Spitz nevi aswdll as Reed nevi are well-known smulators of cutaneous melanomafrom a
clinica, dermaoscopic, and histopathologic point of view.
Clinical features

The dinicd features of Spitz nevi are protean; they may present as smdl, well-
circumscribed, reddish papules (classical Spitz nevus), larger reddish plagues, small dark-brown to
black papules, larger, rather well-circumscribed, jet-black plagues (Reed nevus) but aso as
verrucous plagues with variegated colors. Because of these clinica features Spitz nevi aswell as
Reed nevi are often difficult to differentiate from melanomaby dinicd criteriaaone. Although
Spitz nevi occur modly in individuas younger than 20 years of age, they may be rarely found dso
in the third and fourth decades.

Dermoscopic features

Specific dermoscopic criteria have been described in order to differentiate these nevi from
melanoma, thus increasing diagnostic accuracy for pigmented Spitz nevi from 56% to 93% (18).
Dermoscopicdly, about 50% of pigmented Spitz nevi show a symmetric gppearance and a
characterigtic starburst pattern. Thisistypified by a prominent, gray-blue to black diffuse
pigmentation, and by streaks located regularly at the periphery in a stellate or radiate distribution
(Fig. 2). A characterigtic dermoscopic finding is a centra, bizarre or reticular black-whitish to blue-
whitish veil, formerly called adso reticular depigmentation and negetive pigment network. In some
examples, aregular and prominent pigment network may be detected. Only a prominent black-blue
pigmentation, with no streaks at the periphery, can be more rarely observed.

Histopathologicaly, most of the lesons showing the starburst pattern exhibit the
morphologic festures of pigmented spindle-cdl nevus (Reed nevus), namdy, symmetric and well-
arcumscribed proliferation of spindle-shaped melanocytes arranged in nests closely packed aong
the dermo-epidermd junction. In addition, numerous melanophages are present in the papillary

dermisimmediately beneath the nests of melanocytes.



By dermoscopic examination a second group of pigmented Spitz nevi (about 25% of cases)
reveal asymmetric, basicaly globular pattern with aregular, discrete, brown to gray-blue
pigmentation in the center, and a characteristic rim of large brown globules at the periphery. Brown
to gray-blue globules and dots may aso extend throughout the leson. In less pigmented Spitz nevi a
dotted vascular pattern may be detected.

The histopathologic correlates of the lesons showing the globular pattern are those of a
sereotypica Spitz nevus (spindle- and/or epithdioid-cdl nevus). Typicdly, these tumors display a
symmetric silhouette and sharp circumscription with striking nests of spindle and/or large
epithdioid cdlsinvolving the epidermis and/or the papillary and reticular dermis. Maturation of
melanocytes (gradud diminution of nuclear and cdlular Szes) with progressive descent into the
dermisis a congtant finding, whereas necrotic cells and mitotic figures are only occasondly found.
The latter morphologic festures, however, cannot be seen dermoscopicaly.

A third group of pigmented Spitz nevi (25% of cases) may exhibit an atypica dermoscopic
gppearance characterized by an uneven distribution of colors and structures. The mgority of these
cases show anirregular, diffuse, gray-blue pigmentation resembling a blue-whitish val which
represents a specific dermoscopic criterion for the diagnosis of melanoma. Pigment network, brown
globules, black dots, and depigmented areas as well as the streaks at the periphery may also be
irregularly distributed. Occasiondly, a dotted vascular pattern may be observed. Despite the
atypical dermaoscopic gppearance of these Spitz nevi, the preoperative diagnosis may be in favor of
abenign lesion because of the dlinica congellation, namely, a given pigmented skin leson
occurring in children and showing no history of growth.

Remarkably, melanoma may rarely display either the sarburst or the globular pattern seenin
pigmented Spitz/Reed nevi. Therefore, surgical excision and subsequent histopathologic
examination should be performed in pigmented skin lesons reveding the characterigtic
dermaoscopic features of Spitz/Reed nevi, especidly when arisng in adult patients or showing a

history of recent change in color, shape, or size (19).
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5. Blue Nevus

Blue nevi are consdered to be congenitd lesions, dbeit most of them are acquired in the
sense that they are not gpparent dlinicdly at birth. Blue nevi commonly reved clinical and
especidly dermoscopic features that are morphologicdly distinctive and dlow adinica diagnoss
to be made with a high degree of certainty. In rare instances, however, blue nevi, especialy when
nodular, may be smulators of cutaneous melanoma from aclinica aswell as adermascopic point
of view. More important than this set of false-positive cases (clinically overdiagnosed melanomas)
isthe group of melanomas that are not excised because of the clinical and/or dermaoscopic diagnoss
of blue nevus, thus representing fa se-negative cases (underdiagnosed melanomas).
Clinical features

Clinically, blue nevi appear asrdatively regular, sharply circumscribed, monomorphous
macules, papules, plagues or nodules with a uniform brownish-blue, blue to gray-blue or sometimes
even gray-black pigmentation. Clinica variants of blue nevus, aso referred to as diffuse
melanocytoses, are the nevus of Otaand Ito that gppear many years after birth on the face and on
the trunk, respectively, and the so-caled Mongolian spot over the sacrum that is present at or near
birth. A less common type of blue nevusis the neuronevus blue Masson, dinically characterized as
agray to blue degp-seated nodule, usudly situated on the buttocks, and involving the entire reticular
dermis with extension to the subcutaneous fat.

Dermoscopic Features

Dermaoscopicaly, blue nevi exhibit a homogeneous pattern with complete absence of loca
features, such as pigment network structures, brown globules or black dots within the diffuse
homogenous pigmentation (Fig. 3). This aisence of locd features and the presence of awell-
defined border, usudly without stregks, are criteriato differentiate blue nevus from melanoma, in
many cases with a high degree of certainty. In some instances, however, the differentid diagnosis
between blue nevus and noduar melanomais aso dermoscopicaly difficult asidenticd

dermaoscopic findings may be present in both neoplasms. A rather uncommon dermoscopic finding
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in blue nevi isthe presence of diffuse hypopigmentations corresponding to more or less pronounced
areas of collagenization in the reticular dermis of afibrosing type of blue nevus. The nearly
complete absence of locd features within the homogeneous pigmentation of a blue nevus can be
eedly explained from a histopathologic sandpoint by the fact thet virtudly dl blue nevi are Stuated

mostly within the dermis with a small ‘grenz zone immediately benegth the epidermis.

6. Congenital Nevus

Congenita nevi are benign melanocytic skin neoplasms dready present at birth or arising
during the first weeks (or months) of life. Congenita nevi are well known precursor lesions of
melanoma, the reported risk of development of melanoma ranging from 5% to 10%, presumably
depending on the size of the lesion.
Clinical features

Congenita nevi generdly gppear asfla or devated, light-brown to dark-brown lesions. The
surface can be smooth, cribriform, papillated or verrucous. Numerous hairs are often present within
alesion, the nevus then being commonly caled hairy nevus. A paticular clinica dilemmaisthe so-
called congenital pseudomelanoma, atype of congenita nevus characterized by severa to
numerous, roundish to ova, dark-brown or black pigmented areas within an otherwise stereotypical
congenita nevus dinicaly smulating a melanoma within a pre-existing congenita nevus (20).
Attempts have been made to classify congenita nevi according to Size, eg., lessthan 1.5 cm for
smdl congenita nevi, more than 1.5 cm to 20 cm for intermediate congenita nevi, and 20 cm or
more for large congenita nevi. Recently, Ackerman provided anew classfication of congenita
nevi subdividing them in blue nevi and non-blue nevi. The latter, in turn are grouped into superficid
and deegp congenita melanocytic nevi, based on locdization of melanocytesnevus cdlsin the
dermis, asjudged by conventionad microscopy. The stereotype of the superficia congenitd nevusis
nevus soilus (congenital speckled lentiginous nevus) while that of the deep typeisthe so-cdled

giant hairy nevus (15).
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Dermoscopic features

The dermoscopic assessment of congenital nevi is difficult, not only becausein large
congenital nevi the practical gpplication of dermoscopy is somehow burdensome, but also because
their dermoscopic features are protean.

The globd features of congenital nevi are the cobblestone, globular or often the
multicomponent pattern. Asfor loca features, typica pigment network structures with dight
variations on the theme may be found. Moreover, many varioudy sized dots and globules with
different shades of brown and black are very often distributed more or less regularly throughout the
leson. Due to the many fallicular openingsin congenitd nevi, locdized multifocd
hypopigmentation is commonly present, particularly around the pre-exiding follicular ogtia. An
even more revant dermaoscopic finding is the occurrence of localized regular zones of
hyperpigmentation corresponding to clusters of heavily pigmented melanocytes/nevus cells, a rather
common histopathologic finding in congenital nevi. This particular dermaoscopic finding can dso be
clearly gppreciated clinically and represents the clinical and dermaoscopic halmark of congenitd
pseudomelanoma, as mentioned above. Furthermore, congenital nevi of the verrucous type are
characterized by peculiar dermoscopic festures reminiscent of seborrheic keratosis, namely,
comedo-like openings, irregular crypts and milia-like cysts as well as an opague brown-yelowish
coloration due to the pronounced orthohyperkeratosis. Small congenita melanocytic nevi are often
clinicaly aswel as dermoscopicdly smilar to Clark nevi and cannot be differentiated at dl on the
besis of dinicd findings
7. Lentigo

Lentigo refersto asmall, brownish macule that can be observed in various clinica settings
thus having different implications with regard to the management of patients bearing one or more
lentigines. Dedling with the dermoscopic examination of pigmented skin lesons, only three types of

lentigines will be discussed in detall, namely, lentigo Smplex, lentigo reticularis and solar lentigo.
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At leadt in our esimation, lentigo malignais nothing but a variant of melanomain Stu on severdy

sun-damaged skin and will be consdered under melanoma.

L entigo smplex

Lentigo smplex is an extremdy common, benign melanocytic skin lesion, which can be
regarded as the precursor lesion of acquired junctional melanocytic nevus, nowadays caled Clark
nevus.
Clinical features

Clinicaly, lentigo smplex involves sun-exposed skin of the trunk and extremitiesin
individuas with white complexion. They usudly appear as small, sharply demarcated macules
about 3-5 mm in diameter displaying auniform light-brown or dark-brown color.

Dermoscopic features

Dermoscopic examination of alentigo smplex isrardy performed, since clinical appearance
in conjunction with the dinica setting is virtualy diagnogtic. When performing dermascopy, one
may observe addicate, typica pigment network with regularly sized meshes distributed evenly

throughout the lesion corresponding to elongated and moderately pigmented rete ridges.

Reticulated lentigo

In 1992 Bolognia described a darkly pigmented type of actinic lentigo, clinicaly smulating
melanomain Stu, in aseries of patients with Cdtic ancestry and numerous actinic lentigines and
proposed the term "reticulated black solar lentigo (ink spot lentigo)” (21). Furthermore, she pointed
out that these lesions were of concern to patients and primary care physicians, because of their dark
color and irregular border.
Clinical festures

Thedinicd setting of reticulated lentigo is rather stereotypicdl, because the leson is nearly
exclusvey redtricted to white individuas with skintype | or || and a history of severe sunburns

with blister formation. As arule, the reticuated lentigo is surrounded by numerous sun-induced

14



freckles. It isusudly Stuated on the back and occurs as a solitary black lesion with wiry or beaded,
markedly irregular outline thus dinicaly smulating melanomain Situ.

Dermoscopic features

Dermoscopicdly, the reticulated lentigo reveds a distinctive gppearance, characterized by a
bizarre and asymmetric reticular pattern with markedly thickened pigment network showing
irregular and wide meshes. This pathognomonic dermaoscopic appearance reflects the particular
epidermd architecture marked by pronounced pigmentation of the tips of eongated rete ridges and

by the nearly complete absence of epidermal pigmentation covering the suprapapillary plates.

Solar lentigo

Solar lentigo (Synonyms: lentigo actinica, senile lentigo) is a circumscribed, brownish
meacule occurring usudly as numerous lesons on chronicaly sun-damaged skin. Solar lentigo may
be regarded as the precursor lesion of the reticulated type of seborrheic keratos's, because of the
frequent association of these two pigmented skin lesons on clinica and histopathol ogic grounds.
Clinicdl festures

Clinicdly, solar lentigines usudly occur as numerous lesions on severdy sun-damaged skin
in elderly individuds, but may even develop in the first decades of life. They are mainly found on
the dorsum of hands, extensor surfaces of the forearms, and the face. The lesons may vary in Size
up to afew cmin diameter and are characterized by markedly irregular outlines with various shades
of coloration ranging from light-brown to dark-brown.

Dermoscopic features

As mentioned before in the context of lentigo Smplex, the clinical diagnosis of solar lentigo
isvery easy in most instances and dermaoscopic examination not really necessary. In our opinion,
dermoscopic examination of solar lentiginesis nevertheless helpful in order to better understand the
differentid diagnogtic difficulties that may arise with meanomain stu on severely sun-damaged
skin. Dermoscopicaly, solar lentigines on the dorsum of the hands, extensor surfaces of the arms,

and the back, reved a ddicate, sharply demarcated reticular pattern with regular meshes and thin
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lines. The dermoscopic appearance of solar lentigines on the face, however, is complicated by the
particular anatomy of facid skin. In some instances aclassica pseudonetwork and a ddlicate
pigment network inherent to solar lentigo may be found closay associated. More frequently, a
homogeneous pattern is combined with a ddicate, light-brown, typica pseudonetwork. In other
ingtances so-cdled "moth eaten edge” is recognizable as a non-uniform concave arearesembling a

"bite" at the periphery of aleson (22).

8. Labial and Genital Melanosis

Melanosis of ord and genital mucosae (Iabid lentigo, lentiginoss of ord mucosa, genita
lentiginogs) are benign mdanotic macules characterized by single or often numerous lesons with a
tendency to confluence. Despite its benign behavior, the clinical agpect of melanosis on each of the
above mentioned anatomic Sites (oral mucosa; lower lip; vulva and penis) may frequently share
features with melanomaiin situ. In dl these instances a punch biopsy with subsequent
histopathologic examination is crucia in order to pogtively rule out melanomain stu. Although
melanotic macules are regarded by mogt dlinicians as wholly benign lesons mimicking melanoma
in stu only from aclinica sandpoint, some dermatologists dso consider these melanotic macules
as precursor lesions of melanoma (23). At present, results of prospective, large-scde studies
focusing on patients with genitd and ord lentiginoss are not available to predict the naturd history
of genitd and ord lentiginosis or its relation to mucocutaneous melanoma
Clinicdl festures

Clinicdly, labid lentigo is usudly stuated on the lower lip and gppears as aroundish, well
circumscribed, light-brown macule. In contrast to the solitary labid lentigo, melanosis of the mae
and femde genitdiais characterized by numerous, multifocd, rdaively large (up to 2 cm),
irregularly outlined macules with a variegated brownish pigmentation displaying a speckled pattern.
Commonly they were regarded as having an atypica clinical gppearance and at least close dlinicd

follow-up examinations or, even better, punch biopsies are recommended.
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Dermoscopic features

A practica problem, especidly when examining melanosis of the vulva and the penis, isthe
close working distance when using the conventiona dermatoscope. Nevertheless, the dermoscopic
features of melanoss on both ord and genitd locations are rather characterigtic, reveding diffuse
pigmentation with apeculiar pardle pattern of partidly linear and partidly curvilinear light-brown
to dark-brown streaks. Furthermore, based on our experience, meanoma- specific criteria such as
atypica pigment network variations, irregular dots/globules and blue-whitish vell have not been

found in benign labid and genitd mdanoss

9. Basal Cell Carcinoma

Basal-cdl carcinoma (BCC) is generally consdered to be the most common primary
malignant neoplasm in humans. Since they grow exceedingly dowly, most BCCs are innocuous, but
if 1eft untreated they can cause extensive destruction of tissue locally, and may lead to desth by
infiltrating and destroying vital structures.
Clinicdl festures

Predicated on clinico- pathologic correlations, BCC can be basicaly divided into four
digtinctive types, namely nodular, superficid, morpheiform, and fibroepithdlia (so-cdled
fibrogpithelid tumor of Pinkus). From adinica point of view, nodular BCC occurs commonly on

the face as afirm, "pearly” papule or nodule whose surface is covered by telangiectases. In time, the

dome-shaped lesions tend to become eroded and then ulcerated. BCCs may occasionally be heavily

pigmented due to the presence of melanin within aggregations of basdoid cdlsthus dinicaly
resembling melanomeas.

Dermoscopic features

Dermoscopy is usudly performed only in pigmented skin tumors. However, snce the
dermoscopic halmark of pigmented BCC, namély, the presence of arborizing vessdls, can be
appreciated even better in non-pigmented nodular BCC, we recommend dermaoscopic examination

of these lesons, especidly when the differentiation from squamous-cdll carcinomaand
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keratoacanthoma on clinical grounds doneisdifficult. The latter ones are characterized by hairpin
vessd's surrounded by a whitish halo (dermoscopic sign of keratinization) and dotted vessdls,
whereas BCC nearly exclusively displays arborizing vessds (16). Pigmented BCC is commonly
characterized by amulticomponent or globular pattern. Besides the pathognomonic vascular pattern
conggting of vessds with different diameters and numerous branches, ledf-like areas with an

opague gray-brown to date-gray pigmentation, mostly Stuated at the periphery of thelesion,
represent an additional dermoscopic clue for the diagnosis of BCC (Fig. 4). However, only blue-
gray globules and/or blue-gray ovoid structures are sometimes visible. In conjunction with the

compl ete absence of other dermoscopic melanoma- specific criteria, these gray structures lead to the

diagnosis of BCC (24).

10. Seborrheic Keratosis
Seborrheic keratoss is a benign, exceedingly common epithelia skin neoplasm and most
individuals will develop one or even numerous of them during thelr lifetime.

Clinica features

Seborrheic keratoses appear on any body site except palms and soles, but are most frequent

on the face and the trunk. They usudly begin asflat, sharply demarcated, brown macules and
usudly evolve within asolar lentigo. Later on, seborrheic keratosis may become polypoida with an
uneven, papillated surface. From a clinical standpoint, seborrheic keratoses typicaly have a"stuck
on" gppearance with a verrucous and dull surface. Their coloration varies from dirty ydlowish to
opague brownish-black. Fallicular prominence is one of the dinica hadlmarks. Although the
clinical diagnosis of most seborrheic keratoses can be made easily at a glance, in some instances,
due to its many dinica facets even experienced clinicians may have diagnogtic problems.

Dermoscopic features

The dermoscopic features of each of the three mgjor types of seborrheic keratoss, namely,

acanthatic, reticulated and verrucous, are different and rather distinctive.
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Acanthotic type

The dermoscopic hadlmark of acanthotic seborrheic keratoss are few to numerous milia-like
cysts and severa comedo-like openings (Fig. 5), the latter sometimes resembling the so-called
irregular crypts. The background coloration varies from an opague light-brown to dark-brown or
even black pigmentation. In about 50% of acanthotic seborrheic keratoses, a vascular pattern
exhibiting hairpin vessals and dotted vessels can be appreciated. In lesions showing papillations
upon dinica examination, exophytic papillary structures are observed dermoscopicdly. Asarule,
in the acanthotic type of seborrheic keratoss there is no pigment network, but smal foci of afine,
delicate pigment network may be evident at the periphery. Another morphologic finding thet is
sometimes observed in evolving acanthotic seborrheic keratosisis aglobd pattern resembling the
surface of the brain, and the underlying dermoscopic structures are therefore called gyri and sulci.

The dark-brownish gyri aswell asirregular crypts and comedo-like openings are basicaly
nothing but keratin plugs within varioudy shaped indentations of amore or less acanthotic
seborrheic keratoss. The ydlowish to light-brownish lines between gyri are called sulci or fissures
and are arranged reciproca to the gyri, thus giving rise to the peculiar "brain-like' appearance.

Two variations on the theme of acanthotic seborrheic keratoss may aggravate the
dermoscopic diagnosis.

1. meanoacanthoma variant with a pronounced black pigmentation camouflaging the

pathognomonic local features,

2. irritation with varioudy sized and shaped scale- crusts masking the diagnostic festures.
Reticul ated type

The reticulated type of seborrheic keratosisis characterized by areticulated pattern that on
the face is combined with the Site- Specific pseudonetwork. This frequently causes diagnostic

difficultiesin the differentiation from meanomain Stu on severdy sun-damaged skin (lentigo

mdligna).



Keratotic type
The keratotic type of seborrheic keratosis basically has an unspecific dermaoscopic pattern.
Because of the exaggerated orthohyperkeratoss, local features are not visible and therefore the

dermoscopic examination only reved s whitish to yelowish horn masses.

11. Vascular Lesions (Including Hemor rhages)

The dermoscopic examination of vascular lesons, including hemorrhages due to trauma, is
of paramount relevance, because melanomas can be excluded with ahigh leve of certainty. The
following entities will be discussed in detail: hemangioma, angiokeratoma, subungua hemorrhage,
and subcorned hemorrhage.

From a dermoscopic point of view the lowest common denominator of al these lesonsis
their reddish, reddish-blue, to reddish-black coloration in the complete absence of pigment network
sructures and other melanoma- specific criteria.

Hemangioma

The term hemangioma comprises various Solitary vascular proliferations, such as
arteriovenous hemangioma (cirsoid aneurysm), capillary aneurysm (thrombosed capillary
aneurysm), cherry angioma (senile angioma), pyogenic granuloma, and venous lake, that may
occasonaly smulate amelanoma and therefore are often examined dermoscopicaly. Solitary
lymphangiomais aso mentioned here, since its dermoscopic festures are basicaly identical with
the so-called hemangioma group. Classic capillary and cavernous hemangiomas, commonly found
in neonates, are not considered here, because the lesions are diagnosed clinically and dermoscopic
examination is usudly not performed.

Dermoscopicaly, the lesons reved atypicd lacunar pattern, athough in some ingtances,
e.g. venous lake or pyogenic granuloma, the lacunar pattern cannot be easily recognized. Actudly,
venous lake more often has a homogeneous pattern and pyogenic granuloma may show a
multicomponent pattern. The dermaoscopic halmark of the hemangioma group is the presence of

severd to numerous, roundish or ova areas with areddish or red-bluish coloration. These red
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lacunas (dso caled red lagoons) are virtualy pathognomonic for hemangiomas. Since the
underlying histopathologic substrate is often Stuated in the superficia dermis and not immediately

benesth the epidermis, as in angiokeratoma, these lacunas are not redly sharply circumscribed.

Angiokeratoma

The term angiokeratoma encompasses severd, unrelated conditions characterized by the
combination of vascular proliferations and hyperkeratoss. The different types of angiokeratomas
are the following: solitary angiokeratoma, angiokeratoma circumscriptum, angiokeratoma of
Fordyce (angioma of scrotum and vulva), angiokeratoma of Mibelli, and angiokeratoma corporis
diffusum (Fabry's disease). With regard to dermaoscopy of pigmented skin lesons only solitary
angiokeratomais pertinent.

From acdlinicd point of view, the solitary angiokeratomais a smdl, warty, red-blue to black
papule that may appear on any anatomic ste with predilection of the lower extremities. It can be
regarded as a ‘pseudomelanoma, since it smulates melanomaclinicaly.

Dermoscopicadly, solitary angiokeratoma is characterized by alacunar or multicomponent
pattern composed of large, severd to numerous, sharply demarcated, roundish or oval areaswith a
reddish, red-bluish or dark-red to black coloration. These red lacunas are very distinctive and
together with whitish yellowish keratotic areas are diagnostic for angiokeratomas (Fig. 6). Another
dermaoscopic feature frequently found in angiokeratomais the presence of awhitish vell dueto the
acanthotic epidermis with hypergranulosis and compact orthokeratosis. Since this whitish vell is not
associated with any pigment network or any other melanoma- specific criteria, it isnot consdered in
the diagnostic dgorithm at dl. Not infrequently is areddish halo found around an angiokeratoma as

aconsequence of recent trauma.

Subungua Hemorrhage

Nall hemorrhage frequently occurs following traumato the nail. Obvioudy, the extent of

such asubungua hemorrhage depends on the intensity and force of the trauma. However, patients
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seeking the advice of a physcian because of subungua hemorrhage never recdl any traumaor even
think of the possibility of atrauma, because otherwise they would not seek consultation.

Themain dinicd differentia diagnoses of subungua hemorrhages are subungud nevi,
subungud melanomeas and, rarely, infections with fungi or bacteria, e.g. pseudomonas. Clinicaly,
subungua hemorrhages are characterized by varioudy sized, round to ova, sharply circumscribed,
usudly jet-black aress.

Interestingly enough, a dermoscopic examination the jet-black dinicad pigmentation
appears lighter and reveals ared-black or even dark-red color, suggestive of hematoma. Moreover,
adjacent to the sharply demarcated, structureless, dark red areas, some tiny, roundish, reddish dots
may be recognized that on clinical examination are not visible. Moreover, in some ingances the nall

plate overlying the subungua hematoma shows a dight roughness upon dermoscopic examination.

Subcorneal Hemorrhage

Subcorned hemorrhage, o caled black hed, talon noir or subcorneal hematoma, is seen
commonly on the heels of young individuas involved in sport activities such astennis, basketbal or
soccer. Of course, it isaso found on the pams, resulting from latera forces due to other sport
activities, eg. tennis, golf or mountain climbing. Asis the case with subungua hemorrhage,
individuas seeking medical advice never ever recdl any trauma. Within afew weeks, or within a
few months when the soles are involved, subcorned hemorrhage resolves spontaneoudy.

Clinicdly, subcorned hemorrhage represents an asymptomeatic sharply circumscribed,
homogeneous, red-black to jet-black macule. Asisthe case with subungua hemorrhage, the
reddish coloration of subcorneal hemorrhage can be much better appreciated when performing
dermascopy, which alows a rdliable diagnosis to be made in most instances.

Although the globd pattern is usualy homogeneous or globular, in some cases the
pigmentation is more pronounced and follows the cristae of the glabrous skin, revealing a somewhat
pardle patern. A nearly smilar pardld pattern, caled ‘pardld ridge pattern’, however, has

recently been described in acra melanomain stu by Oguchi et d. (11), whereasin acra nevi the
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parald pattern following the sulci of glabrous skin is named ‘pardld furrow pettern’. So, even
when using dermoscopy, at least in rare cases, the differentiation between subcorneal hemorrhage
on the one hand and acrd melanoma in Stu on the other hand may be difficult and a punch biopsy

with subsequent histopathologic examination may be necessary.

12. Dermatofibroma

Dermatofibroma (fibroma durum, fibrous histiocytoma, histiocytomas, nodular
subepidermd fibrogs, sclerosing hemangioma) is avery common benign skin lesion occurring
anywhere on the body surface with predilection for the extremities, especidly the lower legs. The
cause of a dermatofibromais unknown, but responses to injuries, both externd, e.g., insect bites,
and internal, e.g., ruptured follicles, have been considered.
Clinical features

Clinicaly, dermatofibromas gppear as firm, single or multiple papules, plaques or nodules
usualy characterized by a color variable from light-brown to dark-brown, purple, red or yellow.
Dermatofibromas range from 0.5 mm to 1 cm in diameter. They are usudly indolent, sometimes
pruritic and may ulcerate. Characterigticaly, dermatofibromas are hard and freely movable over
deeper tissue and lateral compression can produce a dimple-like depresson in the overlying skin.
Animportant dinica differentid diagnossiswith dermatofibrosarcoma protuberans, especidly in
unusudly large dermatofibromas. Other differentid diagnoses include blue nevi and, firg of al,
melanomeas.

Dermoscopic features

Dermatofibromais probably the only entity within the spectrum of pigmented skin lesions
where papation is of diagnogtic relevance. Thisfact should be kept in mind when judging only the
dermoscopic image of a given dermatofibroma. Nevertheless, the dermoscopic festures of
dermatofibroma are fairly characterigtic and in most instances alow a definitive diagnoss with a
high degree of certainty. The globa pattern of dermatofibromalis considered unspecific or, rarely,

multicomponent, athough areticular pattern in an annular ditribution can be easily observed in
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many cases. In this context it should be mentioned that dermatofibromas and actinic lentigines are
the only non-melanocytic pigmented skin lesions revealing a pigment network. The dermoscopic
halmark of dermatofibromaisamore or lessirregularly outlined, sharply demarcated centrd white
patch surrounded by a ddlicate, regular, usudly light-brown pigment network (25). Sometimes
within the centra white patch severa, smdl, roundish to oval globules of light-brown coloration are
found. Anather finding in dermatofibroma might be areddish halo around the lesion, presumably

reflecting externd injury.

I1. GUIDE TO PATTERN ANALYSIS

The classic dermoscopic method for diagnosing pigmented skin lesons, cdled pattern
andysis, was sat forth by Pehamberger et d. in 1987 (1). In the following years other smilar
qualitative gpproaches have been eaborated by afew expertsdl over the world, namely,
"Strukturanalyse’ by Kreusch and Rassner (26), "Grading protocol” by Kenet et d. (7), and
" Surface microscopy dgorithm” by Menzies et d. (4). As proponents of the classic pattern analyss,
we have modified this method. In our estimation each diagnostic category within the realm of
pigmented skin lesonsis characterized by afew globa patterns and arather distinctive combination
of specific (common) loca features. In some instances, however, additiona (uncommon) locdl
features might be observed, providing helpful diagnostic clues. A particular aspect of our approach
isthe so-called confounding feature, i.e. dermoscopic criteria that are infrequently present within a
given diagnogtic category, thus sometimes leading to false diagnoses. The knowledge of these
confounding feetures will help avoid fase-postive and, even more important, false-negative results.
Table 3 summarizes the diagnogtic criteriafor pattern anayss as thoroughly explained in the

previous pages.

[11. ALTERNATIVE DIAGNOSTIC ALGORITHMS
Dermoscopy has recently proven to be a vauable method for improving the dinicd
diagnosis of melanoma. The classic gpproach for diagnosisin dermoscopy is the so-called pattern

andysis. Thiswidey used diagnostic method is based on a critical, Smultaneous assessment of
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individua dermascopic criteriaimproving the rate of correct diagnosis of pigmented skin lesions by
10% to 30%. Nevertheless, because of problems inherent to the reliability and reproducibility of the
diagnogtic criteria used in pattern andyss, additiona diagnostic methods based on diagnostic
dgorithms have been introduced in the last few years with the am to increase sengtivity in
detecting cutaneous melanoma

For these methods, namely, the ABCD rule, the 7-point checklist, and the Menzies' method,
agiven pigmented leson mugt first be classified as melanocytic or nortmeanocytic. This
melanocytic dgorithm is shown in detail in Table 4. Only when the diagnosis of a nortmeanocytic
leson isruled out and a melanocytic leson is diagnosed, can these methods be applied.

1. The ABCD rule of dermatoscopy is based on a semiquantitative analysis of the
asymmetry, border, color, and different dermatoscopic structures of a given melanocytic
leson (2,27). The ABCD rule was thought to be helpful dso for dinicians not fully
experienced in dermoscopic observation, being smpler than pattern andysis.

2. A new dgorithm, caled the 7-point checklit, providing a quantitative scoring system
and agmplification of the classc pattern andys's due to the lower number of featuresto
identify. This method was developed for the dermoscopic diagnos's of melanoma based
on ablind evauation of 342 melanocytic skin lesons (117 melanomas and 225 dinicaly
atypicd nevi) (3).

3. TheMenzies method for the diagnosis of meanoma (4) based on the recognition of two
negetive dermoscopic features (not favoring melanoma diagnosis) and nine positive

features (favoring melanoma diagnoss).

ABCD Rule

The ABCD rule introduced by Stolz and coworkers (2) can be easly learned and rapidly
caculated and has been proven to be a reliable method providing a more objective and reproducible
diagnosis of meanoma Also, in 1994, Nachbar et a. (27) proved the rdigblity of the ABCD rulein

a prospective study. In 172 meanocytic lesons (69 melanomas and 103 melanocytic nevi)
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specificity was 90.3% and sengitivity was 92.8%. One may argue, however, that the pretest
probakility with 69 melanomas out of 172 melanocytic lesions was much too high in this
prospective study and does not reflect the redl scenario even in aspeciadized pigmented skin lesion
dinic.

The semiquantiative ABCD rule represents the second step of atwo-step procedure that was
origindly proposad by Kreusch and Rassner in the German literature (28) and |ater modified by
Solz (29). Fird, agiven pigmented leson must be classfied as melanocytic or non-melanocytic.
Only when the diagnoss of a non-melanocytic leson is ruled out and ameanocytic lesonis
diagnosed, can the ABCD rule be applied, at least following Stolz' ingtructions.

For calculating the ABCD score the ‘asymmetry, border, color, and differentia structure
criteria have to be assessed semiquantitatively. Then, each of the criteria has to be multiplied by a
given weight factor yielding atotal dermatoscopy score (TDS). TDS vaues lessthan 4.75 indicate a
benign melanocytic leson, values between 4.8 and 5.45 indicate a suspicious leson and values
greater than 5.45 are highly suspicious for melanoma. In particular anatomic locations, such as
pamg/soles, lips and genitd region, the caculation of the ABCD score does not provide religble

results (Table 5).

Detailed explanation for calculating the ABCD score
Asymmetry

A given mdanocytic leson is bisected by two 90° axes that were positioned to produce the
lowest possible asymmetry score. If both axes show dermaoscopicaly asymmetric contours with
regard to colors and differential structures, the asymmetry scoreis 2. If there is asymmetry on one
axisthe scoreis 1. If asymmetry is absent with regard to both axes the score is 0. Remarkably, most
melanomas have an asymmetry score of 2 compared to about only 25% of benign melanocytic nevi.
By using dermoscopy, asymmetry can be more precisaly eva uated. Indeed, colors and structures
are much better visible compared to the naked eye which, in most instances, alows assessment of

asymmetry only by contour. Because of its high (1.3) weight factor, the assessment of asymmetry is
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crucid for thefina score and one should aso kegp in mind that in adrict sense 'nothing in nature is
completely symmetric.
Border

For semiquantitative evauation, the lesons are divided into eighths and a sharp, abrupt cut-
off of pigment pattern at the periphery within one eighth has a score 1. In contrast, a gradudl,
indiginct cut-off within one eighth has a score of 0. Therefore, the maximum border score is 8, and
the minimum score is 0. As arule the border scorein nevi is very low and in meanomeasis
predominantly between 3 and 8. Because of its low weight factor (0.1) the border score is not very
relevant, at least in our view.
Color

A tota number of Sx different colors, namely, white, red, light-brown, dark-brown, blue-
gray, and black, are counted for determining the color score. White should be only chosen if the
areaislighter than the adjacent skin. When dl six colors are present the maximum color scoreis 6;
the minimum scoreis 1. Melanomas are usudly characterized by three or more colors and in about
40% of melanomas even five or Six colors are present. Remarkably, the color spectrum of
melanocytic lesons is accentuated and intensified when performing dermoscopy.

Differentid structure

Thefollowing five structurd fegtures have been selected by Stolz for evaluation of
differentia structures: pigment network, structureless or homogeneous aress, stregks, dots, and
globules. Basicaly dl these criteria have been explained in detail in step 2 of this course.
Structureless or homogenous areas must be larger than 10% of the lesion. Streaks and dots are
counted only when more than two are clearly vishble. For counting a globule only the presence of
one sngle globule is necessary. Again, the higher the number of these differentia Sructures, the

higher the probability of the leson being a mdanoma
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7-Point Checklist

In the origind paper on the 7-point checkligt (3) dermoscopic images of meanocytic kin
lesons were studied to evauate the incidence of 7 standard criteria. These features were selected
for ther frequent association with melanoma Mot of them were listed in the guidelines of the
Consensus Meeting of Hamburg (30) and have been thoroughly described previoudy (Table 6).

The differences between melanomas and nevi were evauated by a univariate statistical test
and the significant variables were used for stepwise logigtic regression anadyss to determine their
different diagnostic weight in the diagnos's of melanoma, as expressed by odds ratios. Using the
odds ratios caculated with multivariate analyd's, a score of 2 was given to the 3 criteriawith odds
ratios >5, termed "mgjor" criteria, and a score of 1 to the 4 criteriawith odds ratios <5, termed
"minor” criteria. By agmple addition of the individual scores, atotal score of 3 or more alowed
classification for melanomawith a sengtivity of 95% and a specificity of 75%. In tota 82% of
melanocytic lesions were correctly diagnosed by the 7-point checklist method (Table 7).

The 7-point checkligt is a diagnostic method that requires the identification of only 7
dermoscopic criteria, thus enabling even less experienced clinicians to use the model following a
relatively short learning curve. In fact this smplified dgorithm has been shown to be reproducible
with non-expert dermatologists, who were able to classfy a high percentage of melanomas
(sengtivity range: 85-93%) (3). Of course the specificities rates of these nonexperts were low (45
48%). This could be explained by the fact that most of the non-meanomas in the test set were
clinicaly atypica, easily leading to the decison of performing abiopsy. Clearly, the true specificity
of the method in the daily routine should be much gregter.

In conclusion, for ameanoma to be diagnosed, the identification of a least 2 melanoma-

specific dermoscopic criteria (1 mgor plus 1 minor or 3 minor criteria) is required.
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Menzies' Method

In 1996 Menzies et d. proposed another dternative diagnostic method (4). Thisisan
agorithm based on the recognition of two negative dermoscopic features (not favoring melanoma
diagnoss) and nine postive features (favoring melanomadiagnoss). For adiagnosis of mdanomaa
leson mugt not have ether negative feature (Symmetric pigmentation and asingle color) and must
have one or more of the nine positive features (Table 8). When used by experts, the Menzies
method gave a sengitivity of 92% and a pecificity of 71%. However, at the present time thereisno

study attesting to its reliability when used by less experienced dermoscopists.
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Table 1 - Mdanoma-specific criteriafor meanomain situ and early invasive melanoma (Bredow index <0.76 mm)
according to the three main anatomic Stes

Anatomic | Criterion Description Frequency of
site criteria*
Trunk and | Multicomponent Combination of three or more distinctive dermoscopic structures Very common
extremities | pattern
Atypica pigment Brown to black network with irregular meshes and thick lines Very common
network
Irreguler Black, brown, and/or gray round to ova, varioudy sized Common
dotg/globules structuresirregularly distributed within thelesion
Irregular stregks Irregular, more or less confluent, linear structures not clearly Common
combined with pigment network lines
Irregular Black, brown, and/or gray pigmented areas with irregular shape Common
pigmentation and/or distribution
Regression White areas (white scarlike areas) and blue arees (gray-blue Rather
structures aress, peppering, multiple blue-gray dots) may be associated, common
thus featuring so-cdled blue-whitish areas virtuadly
indigtinguisheble from blue-whitish vell
Blue-whitish vell Confluent, gray-blue to whitish-blue diffuse pigmentation Uncommon
associated with pigment network dterations, dots/globules and/or
streeks
Face Reticular pattern Diffuse pigmentation of the epidermis or the papillary dermisin Always
facia skin revedsapeculiar pattern, aso caled pseudonetwork, present
dermoscopically composed of round, equaly szed meshes
corresponding to pre-exiging follicular ogtia
Atypica pigment Thisistypified by different morphologic aspects of the Always
pseudonetwork pseudonetwork due to the different steps of melanoma present
progression
- Annular- Multiple blue-gray dots surrounding the follicular ostiawith an Commonin
granuler annular granular appearance the early phase
sructures
- Gray pigment Gray pigmentation surrounding the follicular ostiaformed by the Common
network confluence of annular-granular structures
- Rhomboidd Gray -brown pigmentation surrounding the follicular ostiawith a Common
structures rhomboida appearance
Irregular Black, brown, and/or gray pigmented aresswith irregular size Rather
pigmentation and shape, unevenly distributed throughout alesion common, not
in early phase
Irregular Black, brown, and/or gray round to ovd, varioudy sized and Rather
dotg/globules shaped structuresirregularly distributed within thelesion common
Palmsand | Padld-ridgepattern | Pigmentation digned aong the cristae superficides. It hasto be Very common
soles differentiated from parald-furrow pattern following the sulci
superficides (common finding in acra nevi)
Irregular Black, brown, and/or gray round to ovd, varioudy sized Common
dots/globules structuresirregularly distributed within the leson
Irregular Black, brown, and/or gray pigmented aresswith irregular size Common
pigmentation and shape and uneven digtribution
Irregular stregks Irregular, more or less confluent, linear structures not clearly Rather
combined with pigment network lines common
Blue-whitish vell Confluent, gray-blue to whitish-blue diffuse pigmentation Uncommon

asociated with pigment network dterations, dots/globules and/or
stresks

(*) Very common: >70%; common: 50-70%; rather common: 30-50%; uncommon: <30%
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Table 2 - Mdanoma-specific criteriafor intermediate and thick melanomas (Bredow index >0.75 mm)

Criteria Description Frequency of
criteria*
Blue-whitish vell Confluent, gray-blue to whitish-blue diffuse pigmentation associated with Very common
pigment network dterations, dots/globules and/or stresks
Irregular Black, brown, and/or gray round to ovd, varioudy sized structures irregularly Common
dots/globules distributed within the lesion
Irregular Black, brown, and/or gray pigmented areas with irregular size and shape, Common
pigmentation unevenly distributed
Irregular Streeks Irregular, more or less confluent, linear structures not clearly combined with Common
pigment network lines
Atypicd pigment Brown to black network with irregular meshes and thick lines Rather
network common
Vascular pattern Dotted, linear irregular, and/or hairpin vessels Rather
common
Regression White aress (white scarlike areas) and blue aress (gray-blue areas, peppering, Uncommon
dructures multiple blue-gray dots) may be associated, thus festuring so-cdled blue-

whitish aress virtually indistinguishable from blue-whitish veil

(*) Very common: >70%; common: 50-70%; rather common: 30-50%; uncommon: <30%
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Table 3 - Diagnodtic criteriafor pattern and

sis as thoroughly explained in thetext

Diagnosis Global Patterns | Common Local Features | Uncommon Local Confounding Features
Features
Meédanoma Common: Atypica pigment network, Hypopigmented areas, | Homogeneous or
multicomponent irregular dots/globules, hairpin vessds starburst pattern;
Uncommon: irregular stresks, blue- typica pigment network,
reticular, whitish vell, irregular regular dots/globules,
globular, pigmentation, regression regular stresks,
parale-ridge structures, dotted or linear milialike cysts
unspecific irregular vessds
Clark nevus Common: Typica pigment network, Regular streeks, Multicomponent pattern;
reticular, regular dots/globules, regresson structures atypica network,
globular regular pigmentation, irregular dots/globules,
Uncommon: hypopigmented areas irregular stresks,
homogeneous irregular pigmentation,
dotted vessdls
Unna/Miescher Common: Regular dots/globules, Comedo-like Multicomponent pattern;
nevus globuler, exophytic papillary openings, milia-like irregular pigmentation
cobblestone structures, typica cysts
Uncommon: pseudonetwork, comma
reticular, vesHs
homogeneous,
unspecific
Spitz/Reed nevus | Common: Regular stresks, regular Dotted vessdls, typical | Reticular pattern;
starburst, diffuse pigmentation, pigment network atypicd network,
globular reticular blue-whitish vell, irregular dots/globules,
Uncommon: regular dots/globules irregular stresks,
multicomponent irregular pigmentation
Blue nevus Homogeneous Regular diffuse Hypopigmented aress Irregular diffuse
pigmentation pigmentation, arborizing
vesHs
Congenital nevus | Cobblestone, Regular dots/globules, Milia-like cysts, Locdized irregular
globular, typical network, multifocal comedo-like openings, pigmentation, regression
reticular, hypopigmentation, regular exophytic papillary structures
multicomponent pigmentation structures
Lentigo Reticular Typical network or Milialike cysts Atypicd network,
pseudonetwork, regular irregular pigmentation
diffuse pigmentation
Labial/genital Unspecific, Regular pigmentation, Regular stresks Atypical network,
melanosis pardld typica network irregular pigmentation
Basal cell Unspecific, Ledf-like aress, irregular Milialike cysts, Irregular gray-bluish
carcinoma multicomponent blue-gray globules, hairpin vessds pigmentation
arborizing vessels
Seborrheic Unspecific, Milia-like cysts, comedo- Typical network, Multicomponent pattern;
keratosis homogeneous, like openings, exophytic hypopigmented aress, irregular pigmentation,
reticular papillary structures, dotted vessdls, gyri regression structures,
regular pigmentation, and sulci, yelowish irregular dots/globules
hairpin vesds horn masses
Vascular lesions | Common: Red lacunas, diffuse or Parald pattern, Multicomponent pattern;
lacunar localized structurdess regular dots/globules, irregular dots/globules,
Uncommon: reddish-black to reddish- whitish-yellowish whitish veil
homogeneous blue pigmentation keratotic aress
Dermatofibroma | Common: Annular pigment network, Locdized Irregular white aress
reticular central white patch pigmentation or
Uncommon: crudting, regular
unspecific, dots/globules,
multicomponent erythema
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Table4 — Algorithm for differentiating melanocytic from non-melanocytic pigmented skin lesions

Dermoscopic criteria

Diagnostic significance

Pigment network (also present in solar lentigo and seborrheic keratosis on facid skin)
Brown to black dots/globules

Stregks

Homogeneous blue pigmentation (dermaoscopic halmark of blue nevus)
Paralld pattern (on palms and soles)

Melanocytic leson

Milia-like cysts

Comedo-like openings (irregular crypts)

Seborrheic keratoss

Led-likearess
Arborizing vessds

Irregular gray-blue globules and blotches

Basd cdl carcinoma

Red lacunas Vascular lesions
Red-bluish to red-black homogeneous arees (Induding hemorrhages)
Central white patch surrounded by delicate pigment network Dermatafibroma

None of the above criteria

Melanocytic leson

Table5 - ABCD rule of dermoscopy (Modified according to Stolz 1994) (2)

Criterion Description Score | Weight factor
Asymmetry In0, 1, or 2 axes; assess not only contour, but aso colorsand 02 X13
structures
Border Abrupt ending of pigment pattern at the periphery in 0-8 08 X 01
segments
Color Presence of up to six colors (white, red, light-brown, dark- 1-6 X 05
brown, blue-gray, black)
Differentia structures Presence of network, structureless or homogeneous arees, 15 X 05
streaks, dots, and globules

Total Dermoscopy Score | Interpretation

(TDS)

<4.75 Benign mdanocytic lesion

4.8-545 Suspiciouslesion; close follow-up or excison recommended

>5.45 Lesion highly suspicious for melanoma

Fa sepositive score - Reed and Spitz nevus

(>5.45) sometimes - Clark nevus with globular pattern

observedin: - Congenitd meanocytic nevus

- Melanocytic nevus with exophytic papillary structures

Formulafor cdculating TDS

[ (A scorex 1.3) + (B scorex 0.1) + (C scorex 0.5) + (D scorex 0.5) ]

33




Table 6 - The 7-point checklist: Definition and histopathologic correlates of the 7 mdanoma-specific dermascopic

criteria
Criterion Definition Histopathologic correlates(31,32)
1. Atypica pigment Black, brown, or gray network with irregular meshes Irregular and broadened rete ridges
network and thick lines
2. Blue-whitish vell Confluent, gray-blue to whitish-blue diffuse Acanthatic epidermiswith foca
pigmentation associated with pigment network hypergranul osis above sheets of

dterations, dots/globules and/or streaks

heavily pigmented melanocytesin
the dermis

3. Atypical vascular
pattern

Linear-irregular or dotted vessels not clearly
combined with regression structures and associated
with pigment network aterations, dots/globules and/or
Streaks

Neovascularization

4. Irregular stresks

Irregular, more or less confluent, linear structures not

Confluent junctiona nests of

clearly combined with pigment network lines melanocytes
5. Irregular Black, brown, and/or gray pigmented areas with Hyperpigmentation throughout the
pigmentation irregular shape and/or digtribution epidermis and/or upper dermis
6. Irregular Black, brown, and/or gray round to ova, varioudy Pigment aggregates within stratum
dots/globules sized gructuresirregularly distributed within the corneum, epidermis, dermo-

leson epidermal junction, or papillary

dermis

7. Regression White aress (white scarlike aress) and blue aress Thickned papillary dermiswith
dructures (gray-blue aress, peppering, multiple blue-gray dots) fibrogs and/or variable amounts of

may be associated, thus featuring so-caled blue-
whitish aress virtualy indistinguishable from blue-
whitish vell

melanophages

Table7 - The 7-point checkligt.
A minimum totd score of 3 isrequired for the diagnosis of melanoma

ELM criterion Oddsratid® 7-point scor €’
Mgor criteria

1. Atypica pigment network 519 2

2. Blue-whitish vell 111 2

3. Atypicd vascular pattern 742 2

Minor criteria

4. Irregular Sresks 3.01 1

5. Irregular pigmentation 490 1

6. Irregular dots/globules 293 1

7. Regression gructures 3.89 1

40dds ratios measuring the capacity of each criterion to increase the
probability of melanoma diagnosis. bThe score for acriterion is
determined on the basis of the odds retio: >5 (score 2), and <5 (score ).
Simply add the scores of each criterion that is present withina

pigmented lesion.
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Table 8 - Menzies method for the diagnosis of melanoma. For melanomato be diagnosed alesion must have neither of
the two negative features and 1 or more of the 9 positive features

Criterion Definition
Negative Symmetry of pattern Symmetry of pattern isrequired acrossdl axesthrough thelesion’s
features center of gravity (center of thelesion). Symmetry of pattern does
(Nether canbe not require shape symmetry
present) Presence of asingle color The colors scored are black, gray, blue, dark brown, tan and red.

Whiteisnot scored asacolor.

Positive features
(Atleast one
feature must be
present)

1. Blue-whitevall

An areaof irregular, structureless confluent blue pigmentation with
an overlying white “ground-gass’ haze. It can never occupy the
entirelesion and cannot be associated with red-blue lacunes

2. Multiple brown dots

Focd areas of multiple brown (usualy dark brown) dots (not
globules)

3. Pseudopods

Peripherd bulbous and often kinked projections connected directly
to the tumor body or to pigment network. They can never be seen
distributed regularly or symmetrically around the lesion

4. Radid streaming

Finger-like periphera extensions never distributed regularly or
symmetricaly around thelesion

5. Scar-like depigmentation

White distinct irregular extensions which should not be confused
with hypopigmentation due to smpleloss of melanin

6. Peripherd black
dots/globules

Black dots/globules found at or near the edge of thelesion

7. Multiple (5-6) colors

The colors scored are black, gray, blue, dark brown, tan and red.
Whiteis not scored asacolor.

8. Multiple blue/gray dots

Foci of multiple blue or gray dots (not globules) often described as
“ pepper-like’ in pattern

9. Broadened network

A network made up of irregular thicker “cords’ of the net, often
seen focaly thicker
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Fig. 1 — Clark nevus characterized by typica pigment network, regular dots/globules, and
multifoca hypopigmentation (origind magnification x10).

Fig. 2 — Reed nevus with starburst pattern typified by streeks regularly distributed aong the
periphery of the leson (origind magnification x10).
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Fig. 3— Blue nevus with homogeneous blue pigmentation (original magnification x10).
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Fig. 5 — Seborrheic keratoss with multiple milia-like cysts (black circle) and comedo-like openlngs '
(white circle) (origind magnification x16).

e

- v
Fig. 6 — Angiokeratoma with lacunar pattern composed by red-bluish to red black, round to oval
lacunas (origind magnification x16).
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Questions

1. Which isthe most common dermoscopic pattern of melanomain situ and early invasive
melanoma on pams and soles?

a. Padld-furrow pattern

b. Lattice like pattern

c. Padld-ridge pattern

d. Fbrillar pattern

Answe: ¢

2. Which isthe most common dermaoscopic pattern of Clark nevi?
a. Reticular pattern
b. Globular pattern
c. Homogeneous pattern
d. Multicomponent pattern

Answe: a

3. All the following dermoscopic features are suggestive of basa cell carcinoma except:
a Ledf-likearess
b. Pigment network
c. Arborizing vessds
d. Blue-gray ovoid Structures

Answer: b

4. Spitz/Reed nevi can be dermoscopicaly characterized by:
a. Starburst pattern with regular streaks at the periphery
b. Globular pattern with large brown globules at the periphery
c. Atypicd dermaoscopic gppearance with local features mimicking melanoma
d. All theabove

Answer: d

5. Which is the most common location of reticulated lentigo (ink-spot lentigo)?
a. Upper limb
b. Lowerlimb
c. Back
d. Chest

Answe: ¢

40



Acknowledgments

We are grateful to Barbara J Rutledge for editing assistance and to Vincenzo

Colucciaof EDRA for permission to reprint photographs from 'Interactive Atlas
of Dermoscopy.'

41



REFERENCES

10.

11.

13.

14.

15.

16.

17.

18.

19.

Pehamberger H, Steiner A, Wolff K. In vivo epiluminescence microscopy of pigmented skin lesons. . Pattern
andysis of pigmented skin lesions. JAm Acad Dermatol 1987;17:571-83.

Stolz W, Riemann A, CognettaAB, et d. ABCD rule of dermatoscopy: anew practica method for early
recognition of malignant melanoma. Eur JDermatol 1994;4:521-527.

Argenziano G, Fabbrocini G, Carli P, De Giorgi V, Sammarco E, Defino M. Epiluminescence microscopy for
the diagnosis of doubtful melanocytic skin lesions. Comparison of the ABCD rule of dermatoscopy and anew
7- point checklist based on pattern analysis. Arch Dermatol 1998;134:1563-70.

Menzies SW, Ingvar C, Crotty KA, McCarthy WH. Frequency and morphologic characteristics of invasive
melanomas lacking specific surface microscopic features. Arch Dermatol 1996;132:1178-82.

Wolf IH, Smolle J, Soyer HP, Kerl H. Sendgtivity inthedinica diagnosis of mdignant mdanoma. Meanoma
Res 1998;8:425-9.

Kittler H, Sdtenheim M, Dawid M, Pehamberger H, Wolff K, Binder M. Morphologic changes of pigmented
skinlesons aussful extension of the ABCD rulefor dermatoscopy. JAm Acad Dermatol 1999;40:558-62.
Kenet RO, Kang S, Kenet BJ, Fitzpatrick TB, Sober AJ, Barnhill RL. Clinica diagnosis of pigmented lesions
using digital epiluminescence microscopy. Grading protocol and atlas. Arch Dermatol 1993;129:157-74.
Menzies SW, Ingvar C, McCarthy WH. A sensitivity and specificity anadyss of the surface microscopy
features of invasive melanoma. Mdanoma Res 1996,6:55-62.

Pehamberger H, Binder M, Steiner A, Walff K. In vivo epiluminescence microscopy: improvement of eaerly
diagnosis of melanoma. JInvest Dermatol 1993;100:3565-362S

Schiffner R, Schiffner-Rohe J, Vogt T, et d. Improvement of early recognition of lentigo malignausing
dermatoscopy. JAm Acad Dermatol 2000;42:25-32.

Oguchi S, SadaT, KoganehiraY, Ohkubo S, IshiharaY, Kawachi S. Characteristic epiluminescent
microscopic features of early maignant meanoma on glabrous skin. A videomicroscopic analysis. Arch
Dermatol 1998;134:563-568.

Soyer HP, Smalle J, Leitinger G, Rieger E, Kerl H. Diagnostic reliability of dermoscopic criteriafor detecting
malignant mdanoma. Dermatology 1995;190:25-30.

Argenziano G, Fabbrocini G, Carli P, De Giorgi V, Defino M. Epiluminescence microscopy: criteria of
cutaneous melanoma progression. JAm Acad Dermatol 1997,37:68-74.

Clark WH, Reimer RR, Greene M, Ainsworth AM, Magtrangelo MJ. Origin of familiad maignant melanomas
from heritable melanocytic lesons. "The B-K mole syndrome'. Arch Dermatol 1978;114:732-8.

Ackerman AB, Cerroni L, Kerl H. Ritfalsin histopathologic diagnosis of maignant mdanoma: Lea &

Febiger, 1994.

Kreusch J, Koch F. [Incident light microscopic characterization of vascular paternsin skin tumors (published
erratum gppearsin Hautarzt 1996 Jul;47(7):540)]. Hautarzt 1996;47:264-72.

Magana-GarciaM, Ackerman AB. Naming acquired melanocytic nevi. Unnds, Miescher's, Spitzs, Clark's.
Am JDermatopathol 1990;12:193-209.

Steiner A, Pehamberger H, Binder M, Walff K. Figmented Spitz nevi: improvement of the diagnostic accuracy
by epiluminescence microscopy. JAm Acad Dermatol 1992;27:697-701.

Argenziano G, Scavenzi M, Staibano S, et d. Dermatoscopic pitfalsin differentiating pigmented Spitz naevi
from cutaneous melanomas. Br JDermatol 1999;141:788-93.



21

23.

24.

25.

26.

27.

28.

3L

32.

Kerl H, Smolle J, H6dl S, Soyer HP. Kongenitaes Pseudomelanom. Zeitschrift fir Hautkrankheiten
1989;64:564-568.

Bolognia L. Reticulated black solar lentigo (ink spot” lentigo). Arch Dermatol 1992;128:934-940.
Rabinovitz H. Dermaoscopy. A practica guide. Miami, Floridae MMA Worldwide Group Inc, 1999.

Barnhill RL, Albert LS, Shama SK, Goldenhersh MA, Rhodes AR, Sober AJ. Genitd lentiginosis adlinica
and histopathologic study. JAm Acad Dermatol 1990;22:453-460.

Menzies SW, Westerhoff K, Rabinovitz H, Kopf AW, McCarthy WH, Katz B. Surface microscopy of
pigmented basd cdl carcinoma. Arch Dermatol 2000;136:1012-6.

Fearari A, Soyer HP, PerisK, et d. Centra white scarlike patch: A dermatoscopic clue for the diagnosis of
dermatofibroma[In Process Citation]. JAm Acad Dermatol 2000;43:1123-5.

Kreusch J, Rassner G. [Structurd analysis of melanocytic pigment nevi using epiluminescence microscopy.
Review and persond experiences]. Hautarzt 1990;41:27-33.

Nachbar F, Stolz W, Merkle T, et . The ABCD rule of dermatoscopy. High prospective value in the diagnosis
of doubtful melanocytic skin lesons. JAm Acad Dermatol 1994;30:551-9.

Kreusch J, Rassner G. Standardisierte auflichtmikroskopische Unterscheidung melanozytischer und
nichtmel anozytischer Pigmentmale. Hautarzt 1991;42:77-83.

Stolz W, Braun-Falco O, Bilek P, Landthader M, Cognetta AB. Color alas of dermatoscopy. Berlin: Blackwell
Science Ltd, 1994.

Bahmer FA, Fritsch P, Kreusch J, et d. Terminology in surface microscopy. JAm Acad Dermatol
1990;23:1159-1162.

Soyer HP, Smolle J, Hodl S, Pachernegg H, Kerl H. Surface microscopy. A new gpproach to the diagnosis of
cutaneous pigmented tumors. Am J Dermatopathol 1989;11:1-10.

Yadav S, Vossaert KA, Kopf AW, Siverman M, Grin-Jorgensen C. Histopathologic correlates of structures
seen on dermoscopy (epiluminescence microscopy). Am J Dermatopathol 1993;15:297-305.

43



