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JAMA Dermatol. 2017;153(4):279-284

Including the concept of Intrapatient Comparative Analysis 

using the ugly duckling sign in the education of medical students,

the training of practicing physicians, and campaigns targeted to

the community could probably improve the accuracy of diagnosis

of melanoma. 



Melanoma

in un soggetto con

lentigginosi diffusa con 

nevi reticolari e storia di 

ustioni solari 



Friedman RJ, Rigel DS, Kopf AW. Early detection of malignant melanoma: the role 

of physician examination and self-examination of the skin. 

CA Cancer J Clin. 1985 May-Jun; 35(3):130-51.
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I l Melanoma cutaneo: dalla diagnosi clinica alla biopsia ottica digitale

a cura del Prof. Ignazio Stanganelli (Responsabile Centro clinico-sperimentale di Oncologia Dermatologica - Skin Canncer Unit)

Il percorso diagnostico delle neoformazioni cutanee del Centro clinico-sperimentale di Oncologia Dermatologica - Skin Cancer Unit è caratterizzato da una serie di

tappe integrate che partono dall'esame clinico generale ad occhio nudo sino ad arrivare alla biopsia ottica digitale. La valutazione clinica e dermoscopica

(epiluminescenza) manuale e digitale rappresentano lo standard diagnostico,  mentre i sistemi computerizzati di diagnosi assistita e la microscopia confocale

(biopsia ottica digitale) sono entrate nel percorso diagnostico della patologia melanocitaria e non melanocitaria con risultati promettenti per la pratica routinaria e la

ricerca applicata.

Prestazione Significato

Visita Generale
Anamnesi – caratteristiche generali del paziente – caratteristiche cliniche

(occhio nudo) delle neoformazioni cutanee

Stereomicroscopia binoculare

tridimensionale
Valutazione della plicatura cutanea (morfologia macroscopica in vivo)

Epiluminescenza in vivo da

stereomicroscopio o

videodermatoscopio (Dermoscopia)

Valutazione dermoscopica o in epiluminescenza da stereomicroscopio in vivo

della distribuzione del colore e delle strutture sub-microscopiche non visibili ad

occhio nudo

Videocapillaroscopia Valutazione del pattern vascolare tipico o atipico da angiogenesi tumorale

Epiluminescenza digitale da

stereomicroscopio

Elaborazione (image processing)  e monitoraggio digitale dei nevi melanocitici

nei pazienti a rischio (mappatura computerizzata)

Microscopia Confocale
Valutazione non invasiva “quasi istologica” della cute ad un livello di risoluzione

cellulare strato per strato mediante sezioni longitudinali (biopsia virtuale)

Diagnosi computer assistita (Computer

aided diagnosis)

Valutazione oggettiva dei parametri clinici e cromatici della neoformazione

analizzata

La visita generale si propone di effettuare l'identificazione clinica di un sospetto tumore della pelle maligno e di integrarsi alle metodiche strumentali non invasive

presenti nel nostro ambulatorio. La prima tappa prevede l’esame visivo della pelle quale metodo di screening di base nella prevenzione secondaria (diagnosi

precoce) dei tumori cutanei e in particolare del melanoma. L’esame clinico generale porta alla valutazione sia della neoformazione riferita dal paziente che di tutto

l'ambito cutaneo in condizioni d’illuminazione ottimale e con l’uso di una lente d’ingrandimento.

I principali indicatori clinici per l’identificazione del melanoma sono la regola dell’ABCDE e il segno del “Brutto Anatroccolo”. Da molti anni la regola

dell’ABCDE (Asimmetria, Bordi irregolari, Colore disomogeneo, Dimensioni > 6 mm, Evoluzione rapida) rappresenta uno strumento didattico di riconoscimento

semplice.

Vediamolo in dettaglio:

Regola dell'ABCDE per la diagnosi del sospetto melanoma

  A come Asimmetria della lesione
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Derm oscopia

 B come Bordi irregolari e frastagliati a "carta geografica"

 

C come Colore disomogeneo a varie tinte (nero, rosso-

bruno, rosa non uniforme) o nero molto intenso
   

 D come Dimensioni > a 6 mm

   

 

E come Evoluzione progressiva; la lesione tende a crescere

ed allargarsi con modifiche cromatiche

 

Tabella modificata da Stanganelli et al. Dermatologia Oncologica Preventiva. Zanussi C. ed, Selecta Medica, Milano 2004

Tutte le foto sono pubblicate per gentile Concessione @Istituto Oncologico Romagnolo/Stanganelli/CD Melanoma Cutaneo 2001

Un altro indicatore clinico utilizzato per il riconoscimento dei melanomi è il segno del “Brutto Anatroccolo”. La sua identificazione

è correlata al fatto che in un determinato individuo i nevi generalmente hanno le medesime caratteristiche. Il brutto anatroccolo è

un nevo con caratteristiche diverse dagli altri nevi e pertanto la possibilità che sia un potenziale melanoma è alta. Rimane infine lo

"zoccolo duro" rappresentato dall'identificazione del melanoma nodulare che, per la rapida crescita e le caratteristiche biologiche, è

aggressivo e con prognosi infausta. Nel caso di lesioni rilevate sospette (papulose o nodulari), in particolare negli anziani, i

parametri di valutazione sono: recente insorgenza, rapida crescita, consistenza dura della lesione ed elevazione.

Ricapitoliamo i diversi passaggi che portano alla diagnosi di un sospetto melanoma:

1. Analisi di tutto l’ambito cutaneo in condizioni di illuminazione ottimale e con l’uso di lente d’ingrandimento

2. Osservazione diretta della distribuzione del colore e differenza delle caratteristiche geometriche (forma)

3. Valutazione delle irregolarità del profilo (superficie e bordi) associata alle modificazioni temporali

4. Confronto dei parametri cromatici dei nevi per identificare il “Brutto Anatroccolo” ovvero la lesione più scura.

5. Applicazione della regola ABCDE

La dermoscopia (anche definita microscopia in epiluminescenza, dermatoscopia, microscopia a luce riflessa) è una tecnica in vivo non invasiva che consente di

visualizzare strutture e colori peculiari della lesione esaminata, non altrimenti visibili ad occhio nudo. Tale metodica permette di valutare a forte ingrandimento la

neoformazione scura o parzialmente pigmentata per individuare la presenza di strutture sub-microscopiche e vascolari, la distribuzione del pigmento migliorando la

capacità di riconoscere il melanoma, in particolare nella forma iniziale, dei nevi melanocitici e delle lesioni non melanocitiche (carcinoma cutaneo, cheratosi

seborroica, dermatofibroma, angioma, angiocheratoma, etc).

Tale esame può essere eseguito con vari strumenti come il dermatoscopio, lo stereomicroscopio tridimensionale ed il videodermatoscopio. Il primo

orientamento nel corso d’esame dermoscopico è legato alla valutazione del colore, del grado di pigmentazione e della sua relativa distribuzione nell'ambito della

Rigel   DS,  Russak J, Friedman RJ. The evolution of melanoma 

diagnosis: 25 years beyond the ABCDs. 

CA Cancer J Clin. 2010 Sep-Oct;60(5):301-16

WARNING for small melanoma

and nodular lesion



Melanoma Diagnostic Accuracy by 

Naked eye varies from 50% to 75% 

Cassiteth et al. J Am Acad Dermatol 1986; 14:550-560

Grin et al. Arch Dermatol 1990; 126: 763-766

Miller et al. Arch Dermatol 1992; 128:559-560

Rampen et al. Acta Dermatol Venereol 1988; 68: 612-64



Standard tecnologico 

Macchina fotografica digitale Videomicroscopio digitaleEpiluminescenza digitale

Dermatoscopio Stereomicroscopio

Applicazioni in vivo

Applicazioni  digitali
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OVERVIEW

Overview

The widely used acronym ABCDE (asymmetry, irregular borders, multiple colors, diameter >6
mm, enlarging lesion) contains the primary clinical criteria for diagnosing suspected cutaneous
malignant melanoma. The early phase of malignant melanoma is difficult to identify because
cutaneous malignant melanoma can share many clinical features with an atypical nevus.
Several studies have described diagnostic accuracy rates ranging from 50-75%, indicating a
need for additional diagnostic tools. The introduction of dermoscopy, also termed
epiluminescence microscopy (ELM), has opened a new dimension in the examination of
pigmented skin lesions and, especially, in the identification of the early phase of cutaneous
malignant melanoma.

Dermoscopy is a noninvasive method that allows the in vivo evaluation of colors and
microstructures of the epidermis, the dermoepidermal junction, and the papillary dermis not
visible to the naked eye. These structures are specifically correlated to histologic features. The
identification of specific diagnostic patterns related to the distribution of colors and dermoscopy
structures can better suggest a malignant or benign pigmented skin lesion. The use of this
technique provides a valuable aid in diagnosing pigmented skin lesions. Because of the
complexity involved, this methodology is reserved for experienced clinicians.

Vestergaard et al have reported dermoscopy assessment is more accurate than clinical
evaluation by naked eye for the diagnosis of cutaneous melanoma (odds ratio = 15.6, P = .016).
In this study, the mean sensitivity in the diagnosis of melanoma was 74% for the examination by
naked eye and 90% for dermoscopy.

The equipment; technologic methods; diagnostic features; and primary aspects of melanoma,
common nevi, atypical nevi, and other nonmelanocytic pigmented skin lesions are discussed in
this article. The technique is also commonly used to assist in the evaluation of nail fold

capillaries and features of alopecia. [1, 2]
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diagnostic procedures for early diagnosis of melanoma. Der-

matologists have a central role in managing diagnosis of 

primitive melanoma.  Copyright © 2013 S. Karger AG, Basel 

 Introduction 

 Total body examination is the basic screening method 
for secondary prevention of melanoma. The main clinical 
signs of melanoma are summarized by the ABCDE rule 
 [1, 2]  and the ‘ugly duckling’ rule  [3] . The ugly duckling 
rule seems to be a useful integration of the ABCDE rule 
which is based on lesion morphology (A = asymmetry of 
the lesion; B = borders of the lesion are irregular; C = 
color: usually melanomas have many varied colors; D = 
diameter >6 mm; E = evolution over time), although sen-
sitivity is low in early melanomas. Clinical examination 
includes evaluation of patient-reported lesions and the 
surrounding skin under magnification and strong light-
ing. Dermoscopy has been used as an adjunct to clinical 
examination since the late 1980s  [4] .

  Dermoscopy (also called epiluminescence microsco-
py, dermatoscopy or reflected light microscopy) is a non-
invasive technique that permits evaluation of dark, par-

 Key Words 

 Melanoma · Nevi · Diagnostic services · Skin cancer unit · 

Pigmented skin lesions · Dermoscopy · Digital dermoscopy ·

Epiluminescence microscopy · Mole mapping 

 Abstract 

  Objective:  To evaluate organizational structure and diag-

nostic procedures used by the Italian hospital network for 

identifying cutaneous melanoma.  Methods:  A nationwide 

survey of a representative sample of centers was conducted. 

 Results:  Diagnosis occurs mainly in ambulatory dermatolo-

gy clinics (91%). In all high-volume hospitals, clinical and

dermoscopic examination is available at first consultation or 

as an additional service, compared to 89% of low-volume 

hospitals. Computer-assisted videodermoscopy is available 

in 75% of hospitals, with a statistically significant difference 

between high- and low-volume hospitals (86 vs. 62%; p < 

0.001). First consultation is generally an integrated clinical/

dermoscopic evaluation (55% of high-volume centers vs. 

47% of low-volume hospitals); digital evaluation is available 

for monitoring suspicious lesions and high-risk patients in 

25% of high-volume centers versus 19% of low-volume cen-

ters.  Conclusions:  The organizational structure and diagnos-

tic procedures in Italian hospitals are in line with modern 

 Published online: May 29, 2013 

 Maria A. Pizzichetta, MD 
 Division of Medical Oncology C, Preventive Oncology 
 Centro di Riferimento Oncologico, IRCCS 
 Via Franco Gallini 2, IT–33081 Aviano (Italy) 
 E-Mail pizzichetta   @   cro.it 

 © 2013 S. Karger AG, Basel
1018–8665/13/2265–0003$38.00/0 

 www.karger.com/drm 

D
o

w
n
lo

a
d

e
d
 b

y
: 

8
2

.6
1
.1

0
7

.2
2
4
 -

 5
/3

1
/2

0
1
3

 5
:5

0
:5

0
 A

M

E-Mail karger@karger.com

  

 Dermatology 2013;226(suppl 1):3–6 

 DOI: 10.1159/000348860 

 Diagnostic Services for Melanoma in Italy 

 Ignazio Stanganelli    a     Paolo Ascierto    b     Riccardo Bono    c     Vincenzo De Giorgi    d     

Nicola Pimpinelli    d     Vanna Chiarion-Sileni    e     Giuseppe Palmieri    f     

Maria Antonietta Pizzichetta    g     Alessandro Testori    h   

  a    Istituto Scientifico Romagnolo per lo Studio e la Cura dei Tumori, IRCCS IRST,  Meldola ,  b    IRCCS National Cancer 

Institute,  Naples ,  c    Immacolata Dermatological Institute, IRCCS,  Rome ,  d    Dermatologic Clinic, University of Florence, 

 Florence ,  e    Veneto Institute of Oncology,  Padua ,  f    Genetica Oncologica, CNR,  Sassari ,  g    Centro di Riferimento 

Oncologico,  Aviano , and  h    Istituto Europeo di Oncologia,  Milan , Italy

 

diagnostic procedures for early diagnosis of melanoma. Der-

matologists have a central role in managing diagnosis of 

primitive melanoma.  Copyright © 2013 S. Karger AG, Basel 

 Introduction 

 Total body examination is the basic screening method 
for secondary prevention of melanoma. The main clinical 
signs of melanoma are summarized by the ABCDE rule 
 [1, 2]  and the ‘ugly duckling’ rule  [3] . The ugly duckling 
rule seems to be a useful integration of the ABCDE rule 
which is based on lesion morphology (A = asymmetry of 
the lesion; B = borders of the lesion are irregular; C = 
color: usually melanomas have many varied colors; D = 
diameter >6 mm; E = evolution over time), although sen-
sitivity is low in early melanomas. Clinical examination 
includes evaluation of patient-reported lesions and the 
surrounding skin under magnification and strong light-
ing. Dermoscopy has been used as an adjunct to clinical 
examination since the late 1980s  [4] .

  Dermoscopy (also called epiluminescence microsco-
py, dermatoscopy or reflected light microscopy) is a non-
invasive technique that permits evaluation of dark, par-

 Key Words 

 Melanoma · Nevi · Diagnostic services · Skin cancer unit · 

Pigmented skin lesions · Dermoscopy · Digital dermoscopy ·

Epiluminescence microscopy · Mole mapping 

 Abstract 

  Objective:  To evaluate organizational structure and diag-

nostic procedures used by the Italian hospital network for 

identifying cutaneous melanoma.  Methods:  A nationwide 

survey of a representative sample of centers was conducted. 

 Results:  Diagnosis occurs mainly in ambulatory dermatolo-

gy clinics (91%). In all high-volume hospitals, clinical and

dermoscopic examination is available at first consultation or 

as an additional service, compared to 89% of low-volume 

hospitals. Computer-assisted videodermoscopy is available 

in 75% of hospitals, with a statistically significant difference 

between high- and low-volume hospitals (86 vs. 62%; p < 

0.001). First consultation is generally an integrated clinical/

dermoscopic evaluation (55% of high-volume centers vs. 

47% of low-volume hospitals); digital evaluation is available 

for monitoring suspicious lesions and high-risk patients in 

25% of high-volume centers versus 19% of low-volume cen-

ters.  Conclusions:  The organizational structure and diagnos-

tic procedures in Italian hospitals are in line with modern 

 Published online: May 29, 2013 

 Maria A. Pizzichetta, MD 
 Division of Medical Oncology C, Preventive Oncology 
 Centro di Riferimento Oncologico, IRCCS 
 Via Franco Gallini 2, IT–33081 Aviano (Italy) 
 E-Mail pizzichetta   @   cro.it 

 © 2013 S. Karger AG, Basel
1018–8665/13/2265–0003$38.00/0 

 www.karger.com/drm 

D
o

w
n

lo
a

d
e
d

 b
y
: 

8
2
.6

1
.1

0
7
.2

2
4

 -
 5

/3
1
/2

0
1

3
 5

:5
0
:5

0
 A

M

General visit 27 

Visit and manual dermoscopy 51

Visit, manual /Videodermoscopy  22

Data are expressed as percentages. 

73 %

120 Hospitals 
HIGH PREVALENCE COMBINED CLINICAL-DERMOSCOPICAL APPROUCH



Bafounta ML et al. Is dermoscopy (epiluminescence microscopy) useful for 

the diagnosis of  melanoma ? Results of  a meta-analysis using technique

adapted to the evaluation of  diagnostic test.  

Arch Dermatol 2001 137(10):1343-50

Kittler H  et al. Diagnostic accuracy of Dermoscopy. 
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Vestergaard ME et al Dermoscopy compared with naked eye examination 

for the diagnosis of primary melanoma: a meta-analysis of studies 

performed in a clinical setting.

Br J Dermatol 2008 , 159:669-76

Rajpara SM et al. Systematic review of dermoscopy and digital 

dermoscopy/artificial intelligence for the diagnosis of melanoma. 

Br J Dermatol 2009 , 161:591-604.

For experienced users, dermoscopy is more accurate than clinical  

Examination for the diagnosis of  melanoma in a pigmented skin 

lesion.

In this setting dermoscopy has the potential to improve up to 49% 

the diagnostic accuracy.
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May 2003, part 1  Volume 48  Number 5 

Dermoscopy of pigmented skin lesions: results of a consensus meeting via the Internet.

Argenziano G, Soyer HP, Chimenti S, Talamini R, Corona R, Sera F, Binder M, Cerroni L, De Rosa G, 

Ferrara G, Hofmann-Wellenhof R, Landthaler M, Menzies SW, Pehamberger H, Piccolo D, Rabinovitz HS, 

Schiffner R, Staibano S, Stolz W, Bartenjev I, Blum A, Braun R, Cabo H, Carli P, De Giorgi V, Fleming MG, 

Grichnik JM, Grin CM, Halpern AC, Johr R, Katz B, Kenet RO, Kittler H, Kreusch J, Malvehy J, 

Mazzocchetti G, Oliviero M, Ozdemir F, Peris K, Perotti R, Perusquia A, Pizzichetta MA, Puig S, Rao B, 

Rubegni P, Saida T, Scalvenzi M, Seidenari S, Stanganelli I, Tanaka M, Westerhoff K, Wolf IH, Braun-

Falco O, Kerl H, Nishikawa T, Wolff K, Kopf AW.

Teledermoscopy via the Internet is a feasible tool for a Consensus Meeting on 

the validity of dermoscopy in diagnosing pigmented skin lesions

VALIDAZIONE DERMOSCOPIA VIA TELEMATICA



Dalla CONSENSUS NET MEETING (2003) 

ad oggi sono presenti una “PLETORA”

DI VARIABILI aggiuntive



PRINCIPALI CROMOFORI VISIBILI IN DERMOSCOPIA
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OVERVIEW

Overview

The widely used acronym ABCDE (asymmetry, irregular borders, multiple colors, diameter >6
mm, enlarging lesion) contains the primary clinical criteria for diagnosing suspected cutaneous
malignant melanoma. The early phase of malignant melanoma is difficult to identify because
cutaneous malignant melanoma can share many clinical features with an atypical nevus.
Several studies have described diagnostic accuracy rates ranging from 50-75%, indicating a
need for additional diagnostic tools. The introduction of dermoscopy, also termed
epiluminescence microscopy (ELM), has opened a new dimension in the examination of
pigmented skin lesions and, especially, in the identification of the early phase of cutaneous
malignant melanoma.

Dermoscopy is a noninvasive method that allows the in vivo evaluation of colors and
microstructures of the epidermis, the dermoepidermal junction, and the papillary dermis not
visible to the naked eye. These structures are specifically correlated to histologic features. The
identification of specific diagnostic patterns related to the distribution of colors and dermoscopy
structures can better suggest a malignant or benign pigmented skin lesion. The use of this
technique provides a valuable aid in diagnosing pigmented skin lesions. Because of the
complexity involved, this methodology is reserved for experienced clinicians.

Vestergaard et al have reported dermoscopy assessment is more accurate than clinical
evaluation by naked eye for the diagnosis of cutaneous melanoma (odds ratio = 15.6, P = .016).
In this study, the mean sensitivity in the diagnosis of melanoma was 74% for the examination by
naked eye and 90% for dermoscopy.

The equipment; technologic methods; diagnostic features; and primary aspects of melanoma,
common nevi, atypical nevi, and other nonmelanocytic pigmented skin lesions are discussed in
this article. The technique is also commonly used to assist in the evaluation of nail fold

capillaries and features of alopecia. [1, 2]
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Overview

The widely used acronym ABCDE (asymmetry, irregular borders, multiple colors, diameter >6
mm, enlarging lesion) contains the primary clinical criteria for diagnosing suspected cutaneous
malignant melanoma. The early phase of malignant melanoma is difficult to identify because
cutaneous malignant melanoma can share many clinical features with an atypical nevus.
Several studies have described diagnostic accuracy rates ranging from 50-75%, indicating a
need for additional diagnostic tools. The introduction of dermoscopy, also termed
epiluminescence microscopy (ELM), has opened a new dimension in the examination of
pigmented skin lesions and, especially, in the identification of the early phase of cutaneous
malignant melanoma.

Dermoscopy is a noninvasive method that allows the in vivo evaluation of colors and
microstructures of the epidermis, the dermoepidermal junction, and the papillary dermis not
visible to the naked eye. These structures are specifically correlated to histologic features. The
identification of specific diagnostic patterns related to the distribution of colors and dermoscopy
structures can better suggest a malignant or benign pigmented skin lesion. The use of this
technique provides a valuable aid in diagnosing pigmented skin lesions. Because of the
complexity involved, this methodology is reserved for experienced clinicians.

Vestergaard et al have reported dermoscopy assessment is more accurate than clinical
evaluation by naked eye for the diagnosis of cutaneous melanoma (odds ratio = 15.6, P = .016).
In this study, the mean sensitivity in the diagnosis of melanoma was 74% for the examination by
naked eye and 90% for dermoscopy.

The equipment; technologic methods; diagnostic features; and primary aspects of melanoma,
common nevi, atypical nevi, and other nonmelanocytic pigmented skin lesions are discussed in
this article. The technique is also commonly used to assist in the evaluation of nail fold

capillaries and features of alopecia. [1, 2]
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Several studies have described diagnostic accuracy rates ranging from 50-75%, indicating a
need for additional diagnostic tools. The introduction of dermoscopy, also termed
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pigmented skin lesions and, especially, in the identification of the early phase of cutaneous
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Dermoscopy is a noninvasive method that allows the in vivo evaluation of colors and
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visible to the naked eye. These structures are specifically correlated to histologic features. The
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technique provides a valuable aid in diagnosing pigmented skin lesions. Because of the
complexity involved, this methodology is reserved for experienced clinicians.

Vestergaard et al have reported dermoscopy assessment is more accurate than clinical
evaluation by naked eye for the diagnosis of cutaneous melanoma (odds ratio = 15.6, P = .016).
In this study, the mean sensitivity in the diagnosis of melanoma was 74% for the examination by
naked eye and 90% for dermoscopy.

The equipment; technologic methods; diagnostic features; and primary aspects of melanoma,
common nevi, atypical nevi, and other nonmelanocytic pigmented skin lesions are discussed in
this article. The technique is also commonly used to assist in the evaluation of nail fold
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OVERVIEW

Overview

The widely used acronym ABCDE (asymmetry, irregular borders, multiple colors, diameter >6
mm, enlarging lesion) contains the primary clinical criteria for diagnosing suspected cutaneous
malignant melanoma. The early phase of malignant melanoma is difficult to identify because
cutaneous malignant melanoma can share many clinical features with an atypical nevus.
Several studies have described diagnostic accuracy rates ranging from 50-75%, indicating a
need for additional diagnostic tools. The introduction of dermoscopy, also termed
epiluminescence microscopy (ELM), has opened a new dimension in the examination of
pigmented skin lesions and, especially, in the identification of the early phase of cutaneous
malignant melanoma.

Dermoscopy is a noninvasive method that allows the in vivo evaluation of colors and
microstructures of the epidermis, the dermoepidermal junction, and the papillary dermis not
visible to the naked eye. These structures are specifically correlated to histologic features. The
identification of specific diagnostic patterns related to the distribution of colors and dermoscopy
structures can better suggest a malignant or benign pigmented skin lesion. The use of this
technique provides a valuable aid in diagnosing pigmented skin lesions. Because of the
complexity involved, this methodology is reserved for experienced clinicians.

Vestergaard et al have reported dermoscopy assessment is more accurate than clinical
evaluation by naked eye for the diagnosis of cutaneous melanoma (odds ratio = 15.6, P = .016).
In this study, the mean sensitivity in the diagnosis of melanoma was 74% for the examination by
naked eye and 90% for dermoscopy.

The equipment; technologic methods; diagnostic features; and primary aspects of melanoma,
common nevi, atypical nevi, and other nonmelanocytic pigmented skin lesions are discussed in
this article. The technique is also commonly used to assist in the evaluation of nail fold

capillaries and features of alopecia. [1, 2]
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OVERVIEW

Overview

The widely used acronym ABCDE (asymmetry, irregular borders, multiple colors, diameter >6
mm, enlarging lesion) contains the primary clinical criteria for diagnosing suspected cutaneous
malignant melanoma. The early phase of malignant melanoma is difficult to identify because
cutaneous malignant melanoma can share many clinical features with an atypical nevus.
Several studies have described diagnostic accuracy rates ranging from 50-75%, indicating a
need for additional diagnostic tools. The introduction of dermoscopy, also termed
epiluminescence microscopy (ELM), has opened a new dimension in the examination of
pigmented skin lesions and, especially, in the identification of the early phase of cutaneous
malignant melanoma.

Dermoscopy is a noninvasive method that allows the in vivo evaluation of colors and
microstructures of the epidermis, the dermoepidermal junction, and the papillary dermis not
visible to the naked eye. These structures are specifically correlated to histologic features. The
identification of specific diagnostic patterns related to the distribution of colors and dermoscopy
structures can better suggest a malignant or benign pigmented skin lesion. The use of this
technique provides a valuable aid in diagnosing pigmented skin lesions. Because of the
complexity involved, this methodology is reserved for experienced clinicians.

Vestergaard et al have reported dermoscopy assessment is more accurate than clinical
evaluation by naked eye for the diagnosis of cutaneous melanoma (odds ratio = 15.6, P = .016).
In this study, the mean sensitivity in the diagnosis of melanoma was 74% for the examination by
naked eye and 90% for dermoscopy.

The equipment; technologic methods; diagnostic features; and primary aspects of melanoma,
common nevi, atypical nevi, and other nonmelanocytic pigmented skin lesions are discussed in
this article. The technique is also commonly used to assist in the evaluation of nail fold

capillaries and features of alopecia. [1, 2]
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OVERVIEW

Overview

The widely used acronym ABCDE (asymmetry, irregular borders, multiple colors, diameter >6
mm, enlarging lesion) contains the primary clinical criteria for diagnosing suspected cutaneous
malignant melanoma. The early phase of malignant melanoma is difficult to identify because
cutaneous malignant melanoma can share many clinical features with an atypical nevus.
Several studies have described diagnostic accuracy rates ranging from 50-75%, indicating a
need for additional diagnostic tools. The introduction of dermoscopy, also termed
epiluminescence microscopy (ELM), has opened a new dimension in the examination of
pigmented skin lesions and, especially, in the identification of the early phase of cutaneous
malignant melanoma.

Dermoscopy is a noninvasive method that allows the in vivo evaluation of colors and
microstructures of the epidermis, the dermoepidermal junction, and the papillary dermis not
visible to the naked eye. These structures are specifically correlated to histologic features. The
identification of specific diagnostic patterns related to the distribution of colors and dermoscopy
structures can better suggest a malignant or benign pigmented skin lesion. The use of this
technique provides a valuable aid in diagnosing pigmented skin lesions. Because of the
complexity involved, this methodology is reserved for experienced clinicians.

Vestergaard et al have reported dermoscopy assessment is more accurate than clinical
evaluation by naked eye for the diagnosis of cutaneous melanoma (odds ratio = 15.6, P = .016).
In this study, the mean sensitivity in the diagnosis of melanoma was 74% for the examination by
naked eye and 90% for dermoscopy.

The equipment; technologic methods; diagnostic features; and primary aspects of melanoma,
common nevi, atypical nevi, and other nonmelanocytic pigmented skin lesions are discussed in
this article. The technique is also commonly used to assist in the evaluation of nail fold

capillaries and features of alopecia. [1, 2]
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OVERVIEW

Overview

The widely used acronym ABCDE (asymmetry, irregular borders, multiple colors, diameter >6
mm, enlarging lesion) contains the primary clinical criteria for diagnosing suspected cutaneous
malignant melanoma. The early phase of malignant melanoma is difficult to identify because
cutaneous malignant melanoma can share many clinical features with an atypical nevus.
Several studies have described diagnostic accuracy rates ranging from 50-75%, indicating a
need for additional diagnostic tools. The introduction of dermoscopy, also termed
epiluminescence microscopy (ELM), has opened a new dimension in the examination of
pigmented skin lesions and, especially, in the identification of the early phase of cutaneous
malignant melanoma.

Dermoscopy is a noninvasive method that allows the in vivo evaluation of colors and
microstructures of the epidermis, the dermoepidermal junction, and the papillary dermis not
visible to the naked eye. These structures are specifically correlated to histologic features. The
identification of specific diagnostic patterns related to the distribution of colors and dermoscopy
structures can better suggest a malignant or benign pigmented skin lesion. The use of this
technique provides a valuable aid in diagnosing pigmented skin lesions. Because of the
complexity involved, this methodology is reserved for experienced clinicians.

Vestergaard et al have reported dermoscopy assessment is more accurate than clinical
evaluation by naked eye for the diagnosis of cutaneous melanoma (odds ratio = 15.6, P = .016).
In this study, the mean sensitivity in the diagnosis of melanoma was 74% for the examination by
naked eye and 90% for dermoscopy.

The equipment; technologic methods; diagnostic features; and primary aspects of melanoma,
common nevi, atypical nevi, and other nonmelanocytic pigmented skin lesions are discussed in
this article. The technique is also commonly used to assist in the evaluation of nail fold

capillaries and features of alopecia. [1, 2]
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OVERVIEW

Overview

The widely used acronym ABCDE (asymmetry, irregular borders, multiple colors, diameter >6
mm, enlarging lesion) contains the primary clinical criteria for diagnosing suspected cutaneous
malignant melanoma. The early phase of malignant melanoma is difficult to identify because
cutaneous malignant melanoma can share many clinical features with an atypical nevus.
Several studies have described diagnostic accuracy rates ranging from 50-75%, indicating a
need for additional diagnostic tools. The introduction of dermoscopy, also termed
epiluminescence microscopy (ELM), has opened a new dimension in the examination of
pigmented skin lesions and, especially, in the identification of the early phase of cutaneous
malignant melanoma.

Dermoscopy is a noninvasive method that allows the in vivo evaluation of colors and
microstructures of the epidermis, the dermoepidermal junction, and the papillary dermis not
visible to the naked eye. These structures are specifically correlated to histologic features. The
identification of specific diagnostic patterns related to the distribution of colors and dermoscopy
structures can better suggest a malignant or benign pigmented skin lesion. The use of this
technique provides a valuable aid in diagnosing pigmented skin lesions. Because of the
complexity involved, this methodology is reserved for experienced clinicians.

Vestergaard et al have reported dermoscopy assessment is more accurate than clinical
evaluation by naked eye for the diagnosis of cutaneous melanoma (odds ratio = 15.6, P = .016).
In this study, the mean sensitivity in the diagnosis of melanoma was 74% for the examination by
naked eye and 90% for dermoscopy.

The equipment; technologic methods; diagnostic features; and primary aspects of melanoma,
common nevi, atypical nevi, and other nonmelanocytic pigmented skin lesions are discussed in
this article. The technique is also commonly used to assist in the evaluation of nail fold

capillaries and features of alopecia. [1, 2]
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OVERVIEW

Overview

The widely used acronym ABCDE (asymmetry, irregular borders, multiple colors, diameter >6
mm, enlarging lesion) contains the primary clinical criteria for diagnosing suspected cutaneous
malignant melanoma. The early phase of malignant melanoma is difficult to identify because
cutaneous malignant melanoma can share many clinical features with an atypical nevus.
Several studies have described diagnostic accuracy rates ranging from 50-75%, indicating a
need for additional diagnostic tools. The introduction of dermoscopy, also termed
epiluminescence microscopy (ELM), has opened a new dimension in the examination of
pigmented skin lesions and, especially, in the identification of the early phase of cutaneous
malignant melanoma.

Dermoscopy is a noninvasive method that allows the in vivo evaluation of colors and
microstructures of the epidermis, the dermoepidermal junction, and the papillary dermis not
visible to the naked eye. These structures are specifically correlated to histologic features. The
identification of specific diagnostic patterns related to the distribution of colors and dermoscopy
structures can better suggest a malignant or benign pigmented skin lesion. The use of this
technique provides a valuable aid in diagnosing pigmented skin lesions. Because of the
complexity involved, this methodology is reserved for experienced clinicians.

Vestergaard et al have reported dermoscopy assessment is more accurate than clinical
evaluation by naked eye for the diagnosis of cutaneous melanoma (odds ratio = 15.6, P = .016).
In this study, the mean sensitivity in the diagnosis of melanoma was 74% for the examination by
naked eye and 90% for dermoscopy.

The equipment; technologic methods; diagnostic features; and primary aspects of melanoma,
common nevi, atypical nevi, and other nonmelanocytic pigmented skin lesions are discussed in
this article. The technique is also commonly used to assist in the evaluation of nail fold

capillaries and features of alopecia. [1, 2]
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OVERVIEW

Overview

The widely used acronym ABCDE (asymmetry, irregular borders, multiple colors, diameter >6
mm, enlarging lesion) contains the primary clinical criteria for diagnosing suspected cutaneous
malignant melanoma. The early phase of malignant melanoma is difficult to identify because
cutaneous malignant melanoma can share many clinical features with an atypical nevus.
Several studies have described diagnostic accuracy rates ranging from 50-75%, indicating a
need for additional diagnostic tools. The introduction of dermoscopy, also termed
epiluminescence microscopy (ELM), has opened a new dimension in the examination of
pigmented skin lesions and, especially, in the identification of the early phase of cutaneous
malignant melanoma.

Dermoscopy is a noninvasive method that allows the in vivo evaluation of colors and
microstructures of the epidermis, the dermoepidermal junction, and the papillary dermis not
visible to the naked eye. These structures are specifically correlated to histologic features. The
identification of specific diagnostic patterns related to the distribution of colors and dermoscopy
structures can better suggest a malignant or benign pigmented skin lesion. The use of this
technique provides a valuable aid in diagnosing pigmented skin lesions. Because of the
complexity involved, this methodology is reserved for experienced clinicians.

Vestergaard et al have reported dermoscopy assessment is more accurate than clinical
evaluation by naked eye for the diagnosis of cutaneous melanoma (odds ratio = 15.6, P = .016).
In this study, the mean sensitivity in the diagnosis of melanoma was 74% for the examination by
naked eye and 90% for dermoscopy.

The equipment; technologic methods; diagnostic features; and primary aspects of melanoma,
common nevi, atypical nevi, and other nonmelanocytic pigmented skin lesions are discussed in
this article. The technique is also commonly used to assist in the evaluation of nail fold

capillaries and features of alopecia. [1, 2]
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OVERVIEW

Overview

The widely used acronym ABCDE (asymmetry, irregular borders, multiple colors, diameter >6
mm, enlarging lesion) contains the primary clinical criteria for diagnosing suspected cutaneous
malignant melanoma. The early phase of malignant melanoma is difficult to identify because
cutaneous malignant melanoma can share many clinical features with an atypical nevus.
Several studies have described diagnostic accuracy rates ranging from 50-75%, indicating a
need for additional diagnostic tools. The introduction of dermoscopy, also termed
epiluminescence microscopy (ELM), has opened a new dimension in the examination of
pigmented skin lesions and, especially, in the identification of the early phase of cutaneous
malignant melanoma.

Dermoscopy is a noninvasive method that allows the in vivo evaluation of colors and
microstructures of the epidermis, the dermoepidermal junction, and the papillary dermis not
visible to the naked eye. These structures are specifically correlated to histologic features. The
identification of specific diagnostic patterns related to the distribution of colors and dermoscopy
structures can better suggest a malignant or benign pigmented skin lesion. The use of this
technique provides a valuable aid in diagnosing pigmented skin lesions. Because of the
complexity involved, this methodology is reserved for experienced clinicians.

Vestergaard et al have reported dermoscopy assessment is more accurate than clinical
evaluation by naked eye for the diagnosis of cutaneous melanoma (odds ratio = 15.6, P = .016).
In this study, the mean sensitivity in the diagnosis of melanoma was 74% for the examination by
naked eye and 90% for dermoscopy.

The equipment; technologic methods; diagnostic features; and primary aspects of melanoma,
common nevi, atypical nevi, and other nonmelanocytic pigmented skin lesions are discussed in
this article. The technique is also commonly used to assist in the evaluation of nail fold

capillaries and features of alopecia. [1, 2]
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OVERVIEW

Overview

The widely used acronym ABCDE (asymmetry, irregular borders, multiple colors, diameter >6
mm, enlarging lesion) contains the primary clinical criteria for diagnosing suspected cutaneous
malignant melanoma. The early phase of malignant melanoma is difficult to identify because
cutaneous malignant melanoma can share many clinical features with an atypical nevus.
Several studies have described diagnostic accuracy rates ranging from 50-75%, indicating a
need for additional diagnostic tools. The introduction of dermoscopy, also termed
epiluminescence microscopy (ELM), has opened a new dimension in the examination of
pigmented skin lesions and, especially, in the identification of the early phase of cutaneous
malignant melanoma.

Dermoscopy is a noninvasive method that allows the in vivo evaluation of colors and
microstructures of the epidermis, the dermoepidermal junction, and the papillary dermis not
visible to the naked eye. These structures are specifically correlated to histologic features. The
identification of specific diagnostic patterns related to the distribution of colors and dermoscopy
structures can better suggest a malignant or benign pigmented skin lesion. The use of this
technique provides a valuable aid in diagnosing pigmented skin lesions. Because of the
complexity involved, this methodology is reserved for experienced clinicians.

Vestergaard et al have reported dermoscopy assessment is more accurate than clinical
evaluation by naked eye for the diagnosis of cutaneous melanoma (odds ratio = 15.6, P = .016).
In this study, the mean sensitivity in the diagnosis of melanoma was 74% for the examination by
naked eye and 90% for dermoscopy.

The equipment; technologic methods; diagnostic features; and primary aspects of melanoma,
common nevi, atypical nevi, and other nonmelanocytic pigmented skin lesions are discussed in
this article. The technique is also commonly used to assist in the evaluation of nail fold

capillaries and features of alopecia. [1, 2]
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OVERVIEW

Overview

The widely used acronym ABCDE (asymmetry, irregular borders, multiple colors, diameter >6
mm, enlarging lesion) contains the primary clinical criteria for diagnosing suspected cutaneous
malignant melanoma. The early phase of malignant melanoma is difficult to identify because
cutaneous malignant melanoma can share many clinical features with an atypical nevus.
Several studies have described diagnostic accuracy rates ranging from 50-75%, indicating a
need for additional diagnostic tools. The introduction of dermoscopy, also termed
epiluminescence microscopy (ELM), has opened a new dimension in the examination of
pigmented skin lesions and, especially, in the identification of the early phase of cutaneous
malignant melanoma.

Dermoscopy is a noninvasive method that allows the in vivo evaluation of colors and
microstructures of the epidermis, the dermoepidermal junction, and the papillary dermis not
visible to the naked eye. These structures are specifically correlated to histologic features. The
identification of specific diagnostic patterns related to the distribution of colors and dermoscopy
structures can better suggest a malignant or benign pigmented skin lesion. The use of this
technique provides a valuable aid in diagnosing pigmented skin lesions. Because of the
complexity involved, this methodology is reserved for experienced clinicians.

Vestergaard et al have reported dermoscopy assessment is more accurate than clinical
evaluation by naked eye for the diagnosis of cutaneous melanoma (odds ratio = 15.6, P = .016).
In this study, the mean sensitivity in the diagnosis of melanoma was 74% for the examination by
naked eye and 90% for dermoscopy.

The equipment; technologic methods; diagnostic features; and primary aspects of melanoma,
common nevi, atypical nevi, and other nonmelanocytic pigmented skin lesions are discussed in
this article. The technique is also commonly used to assist in the evaluation of nail fold

capillaries and features of alopecia. [1, 2]
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OVERVIEW

Overview

The widely used acronym ABCDE (asymmetry, irregular borders, multiple colors, diameter >6
mm, enlarging lesion) contains the primary clinical criteria for diagnosing suspected cutaneous
malignant melanoma. The early phase of malignant melanoma is difficult to identify because
cutaneous malignant melanoma can share many clinical features with an atypical nevus.
Several studies have described diagnostic accuracy rates ranging from 50-75%, indicating a
need for additional diagnostic tools. The introduction of dermoscopy, also termed
epiluminescence microscopy (ELM), has opened a new dimension in the examination of
pigmented skin lesions and, especially, in the identification of the early phase of cutaneous
malignant melanoma.

Dermoscopy is a noninvasive method that allows the in vivo evaluation of colors and
microstructures of the epidermis, the dermoepidermal junction, and the papillary dermis not
visible to the naked eye. These structures are specifically correlated to histologic features. The
identification of specific diagnostic patterns related to the distribution of colors and dermoscopy
structures can better suggest a malignant or benign pigmented skin lesion. The use of this
technique provides a valuable aid in diagnosing pigmented skin lesions. Because of the
complexity involved, this methodology is reserved for experienced clinicians.

Vestergaard et al have reported dermoscopy assessment is more accurate than clinical
evaluation by naked eye for the diagnosis of cutaneous melanoma (odds ratio = 15.6, P = .016).
In this study, the mean sensitivity in the diagnosis of melanoma was 74% for the examination by
naked eye and 90% for dermoscopy.

The equipment; technologic methods; diagnostic features; and primary aspects of melanoma,
common nevi, atypical nevi, and other nonmelanocytic pigmented skin lesions are discussed in
this article. The technique is also commonly used to assist in the evaluation of nail fold

capillaries and features of alopecia. [1, 2]
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OVERVIEW

Overview

The widely used acronym ABCDE (asymmetry, irregular borders, multiple colors, diameter >6
mm, enlarging lesion) contains the primary clinical criteria for diagnosing suspected cutaneous
malignant melanoma. The early phase of malignant melanoma is difficult to identify because
cutaneous malignant melanoma can share many clinical features with an atypical nevus.
Several studies have described diagnostic accuracy rates ranging from 50-75%, indicating a
need for additional diagnostic tools. The introduction of dermoscopy, also termed
epiluminescence microscopy (ELM), has opened a new dimension in the examination of
pigmented skin lesions and, especially, in the identification of the early phase of cutaneous
malignant melanoma.

Dermoscopy is a noninvasive method that allows the in vivo evaluation of colors and
microstructures of the epidermis, the dermoepidermal junction, and the papillary dermis not
visible to the naked eye. These structures are specifically correlated to histologic features. The
identification of specific diagnostic patterns related to the distribution of colors and dermoscopy
structures can better suggest a malignant or benign pigmented skin lesion. The use of this
technique provides a valuable aid in diagnosing pigmented skin lesions. Because of the
complexity involved, this methodology is reserved for experienced clinicians.

Vestergaard et al have reported dermoscopy assessment is more accurate than clinical
evaluation by naked eye for the diagnosis of cutaneous melanoma (odds ratio = 15.6, P = .016).
In this study, the mean sensitivity in the diagnosis of melanoma was 74% for the examination by
naked eye and 90% for dermoscopy.

The equipment; technologic methods; diagnostic features; and primary aspects of melanoma,
common nevi, atypical nevi, and other nonmelanocytic pigmented skin lesions are discussed in
this article. The technique is also commonly used to assist in the evaluation of nail fold

capillaries and features of alopecia. [1, 2]
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OVERVIEW

Overview

The widely used acronym ABCDE (asymmetry, irregular borders, multiple colors, diameter >6
mm, enlarging lesion) contains the primary clinical criteria for diagnosing suspected cutaneous
malignant melanoma. The early phase of malignant melanoma is difficult to identify because
cutaneous malignant melanoma can share many clinical features with an atypical nevus.
Several studies have described diagnostic accuracy rates ranging from 50-75%, indicating a
need for additional diagnostic tools. The introduction of dermoscopy, also termed
epiluminescence microscopy (ELM), has opened a new dimension in the examination of
pigmented skin lesions and, especially, in the identification of the early phase of cutaneous
malignant melanoma.

Dermoscopy is a noninvasive method that allows the in vivo evaluation of colors and
microstructures of the epidermis, the dermoepidermal junction, and the papillary dermis not
visible to the naked eye. These structures are specifically correlated to histologic features. The
identification of specific diagnostic patterns related to the distribution of colors and dermoscopy
structures can better suggest a malignant or benign pigmented skin lesion. The use of this
technique provides a valuable aid in diagnosing pigmented skin lesions. Because of the
complexity involved, this methodology is reserved for experienced clinicians.

Vestergaard et al have reported dermoscopy assessment is more accurate than clinical
evaluation by naked eye for the diagnosis of cutaneous melanoma (odds ratio = 15.6, P = .016).
In this study, the mean sensitivity in the diagnosis of melanoma was 74% for the examination by
naked eye and 90% for dermoscopy.

The equipment; technologic methods; diagnostic features; and primary aspects of melanoma,
common nevi, atypical nevi, and other nonmelanocytic pigmented skin lesions are discussed in
this article. The technique is also commonly used to assist in the evaluation of nail fold

capillaries and features of alopecia. [1, 2]
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OVERVIEW

Overview

The widely used acronym ABCDE (asymmetry, irregular borders, multiple colors, diameter >6
mm, enlarging lesion) contains the primary clinical criteria for diagnosing suspected cutaneous
malignant melanoma. The early phase of malignant melanoma is difficult to identify because
cutaneous malignant melanoma can share many clinical features with an atypical nevus.
Several studies have described diagnostic accuracy rates ranging from 50-75%, indicating a
need for additional diagnostic tools. The introduction of dermoscopy, also termed
epiluminescence microscopy (ELM), has opened a new dimension in the examination of
pigmented skin lesions and, especially, in the identification of the early phase of cutaneous
malignant melanoma.

Dermoscopy is a noninvasive method that allows the in vivo evaluation of colors and
microstructures of the epidermis, the dermoepidermal junction, and the papillary dermis not
visible to the naked eye. These structures are specifically correlated to histologic features. The
identification of specific diagnostic patterns related to the distribution of colors and dermoscopy
structures can better suggest a malignant or benign pigmented skin lesion. The use of this
technique provides a valuable aid in diagnosing pigmented skin lesions. Because of the
complexity involved, this methodology is reserved for experienced clinicians.

Vestergaard et al have reported dermoscopy assessment is more accurate than clinical
evaluation by naked eye for the diagnosis of cutaneous melanoma (odds ratio = 15.6, P = .016).
In this study, the mean sensitivity in the diagnosis of melanoma was 74% for the examination by
naked eye and 90% for dermoscopy.

The equipment; technologic methods; diagnostic features; and primary aspects of melanoma,
common nevi, atypical nevi, and other nonmelanocytic pigmented skin lesions are discussed in
this article. The technique is also commonly used to assist in the evaluation of nail fold

capillaries and features of alopecia. [1, 2]
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OVERVIEW

Overview

The widely used acronym ABCDE (asymmetry, irregular borders, multiple colors, diameter >6
mm, enlarging lesion) contains the primary clinical criteria for diagnosing suspected cutaneous
malignant melanoma. The early phase of malignant melanoma is difficult to identify because
cutaneous malignant melanoma can share many clinical features with an atypical nevus.
Several studies have described diagnostic accuracy rates ranging from 50-75%, indicating a
need for additional diagnostic tools. The introduction of dermoscopy, also termed
epiluminescence microscopy (ELM), has opened a new dimension in the examination of
pigmented skin lesions and, especially, in the identification of the early phase of cutaneous
malignant melanoma.

Dermoscopy is a noninvasive method that allows the in vivo evaluation of colors and
microstructures of the epidermis, the dermoepidermal junction, and the papillary dermis not
visible to the naked eye. These structures are specifically correlated to histologic features. The
identification of specific diagnostic patterns related to the distribution of colors and dermoscopy
structures can better suggest a malignant or benign pigmented skin lesion. The use of this
technique provides a valuable aid in diagnosing pigmented skin lesions. Because of the
complexity involved, this methodology is reserved for experienced clinicians.

Vestergaard et al have reported dermoscopy assessment is more accurate than clinical
evaluation by naked eye for the diagnosis of cutaneous melanoma (odds ratio = 15.6, P = .016).
In this study, the mean sensitivity in the diagnosis of melanoma was 74% for the examination by
naked eye and 90% for dermoscopy.

The equipment; technologic methods; diagnostic features; and primary aspects of melanoma,
common nevi, atypical nevi, and other nonmelanocytic pigmented skin lesions are discussed in
this article. The technique is also commonly used to assist in the evaluation of nail fold

capillaries and features of alopecia. [1, 2]
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The widely used acronym ABCDE (asymmetry, irregular borders, multiple colors, diameter >6
mm, enlarging lesion) contains the primary clinical criteria for diagnosing suspected cutaneous
malignant melanoma. The early phase of malignant melanoma is difficult to identify because
cutaneous malignant melanoma can share many clinical features with an atypical nevus.
Several studies have described diagnostic accuracy rates ranging from 50-75%, indicating a
need for additional diagnostic tools. The introduction of dermoscopy, also termed
epiluminescence microscopy (ELM), has opened a new dimension in the examination of
pigmented skin lesions and, especially, in the identification of the early phase of cutaneous
malignant melanoma.

Dermoscopy is a noninvasive method that allows the in vivo evaluation of colors and
microstructures of the epidermis, the dermoepidermal junction, and the papillary dermis not
visible to the naked eye. These structures are specifically correlated to histologic features. The
identification of specific diagnostic patterns related to the distribution of colors and dermoscopy
structures can better suggest a malignant or benign pigmented skin lesion. The use of this
technique provides a valuable aid in diagnosing pigmented skin lesions. Because of the
complexity involved, this methodology is reserved for experienced clinicians.

Vestergaard et al have reported dermoscopy assessment is more accurate than clinical
evaluation by naked eye for the diagnosis of cutaneous melanoma (odds ratio = 15.6, P = .016).
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identification of specific diagnostic patterns related to the distribution of colors and dermoscopy
structures can better suggest a malignant or benign pigmented skin lesion. The use of this
technique provides a valuable aid in diagnosing pigmented skin lesions. Because of the
complexity involved, this methodology is reserved for experienced clinicians.

Vestergaard et al have reported dermoscopy assessment is more accurate than clinical
evaluation by naked eye for the diagnosis of cutaneous melanoma (odds ratio = 15.6, P = .016).
In this study, the mean sensitivity in the diagnosis of melanoma was 74% for the examination by
naked eye and 90% for dermoscopy.

The equipment; technologic methods; diagnostic features; and primary aspects of melanoma,
common nevi, atypical nevi, and other nonmelanocytic pigmented skin lesions are discussed in
this article. The technique is also commonly used to assist in the evaluation of nail fold

capillaries and features of alopecia. [1, 2]
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 Introduction 

 Digital dermoscopy has opened new perspectives in the 
management of patients at risk for melanoma, in the mon-
itoring of melanocytic lesions and in applied research  [1] . 
Digital systems provide computer storage of clinical and 
dermoscopic images of nevi, facilitating detailed follow-
up of geometric, chromatic and structural modifications 
of individual melanocytic lesions. Images are generally 
obtained using a video dermatoscope, but digital cameras 
and digital stereo microscopes may be used as well.

  Digital monitoring, commonly referred to as ‘mole 
mapping’, is used to monitor atypical melanocytic le-
sions lacking melanoma-specific criteria. Comparisons 
are made at intervals of 3–6 months and changes evalu-
ated to identify featureless melanomas or nevus incipiens 
 [2, 3] . Long-term monitoring at intervals >6 months is 
used in cases of multiple atypical nevi in patients at high 
risk for melanoma  [4–10] .

  We analyzed the use of digital monitoring in Italian hos-
pitals, with the goal of evaluating the impact of digital mon-
itoring and the management of single or multiple suspi-
cious melanocytic lesions using either digital dermoscopic 
follow-up or surgical removal in routine clinical practice.
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  Objective:  To analyze routine clinical management of atypi-

cal melanocytic lesions through monitoring or surgery in 

Italian hospitals.  Methods:  A nationwide survey of clinical 

practices was conducted.  Results:  Digital monitoring is per-

formed in most Italian hospitals and is preferred over exci-

sion for single atypical melanocytic lesions in 82% of hospi-

tals. For multiple atypical lesions, 60% of high-volume hos-

pitals prefer digital monitoring to surgical excision (40%). 

There is a statistically significant difference between high- 

and low-volume hospitals (60 vs. 39%; p = 0.003). Digital 

monitoring is performed at mean intervals of 4/5 months for 

both types of lesions.  Conclusions:  We show an asymmetric 

relation between application of the method and practical 

impact based on available clinical evidence. Although digital 

monitoring provides better characterization of the evolution 

of melanocytic lesions, our results indicate that the advan-

tages and limitations of this method require further investi-
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LIMITATIONS

1. Time-consuming (30–60 min per patient) 
2. Risk of low compliance in long-term follow-up 
3. Extreme subjectivity in determining the follow-up period, features of 

patients and lesions to be evaluated (subjective parameters)
4. Images intended for comparison may contain artifactual changes caused by 

operator errors or skin changes other than those of interest
5. Follow-up is limited to high-risk patients 
6. In slow-growing melanomas follow-up at 3 months is not long enough to 

detect changes of the dermoscopic features
7. Follow-up at 6 weeks does not present an advantage over follow-up at 3 

months 
8. Need for dermoscopic examination of all lesions at follow-up examinations
9. Soggettive application of guidelines 
10. Risk of not excising lesions highly suspicious for melanoma at first 

examination 
11. Expert health operators
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2017

Minimum set of requirements for accomplishing SDI 

(spatial and colour resolution, post-acquisition image 

processing, such as high dynamic range , using 

conventional or polarized light dermoscopy , colour 

calibration and image compression).
Compelling digital videodermoscope or dermoscopy 

camera producers to provide real high-end, calibrated, 

standard equipment (DICOM) that justies their cost.

Eliminate the proliferation of non-standard (and 

therefore barely comparable) SDI follow-up
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INTEGRAZIONE TECNOLOGICA 



FEMALE 47 Y - ABDOMEN

EARLY ONSET OF GROWING MELANOCYTIC NEVUS



RING PATTERN: EDGE PAPILLAE

DENSE CLUSTERS 

E.I:  COMPOUND NEVUS

TIPICAL MELANOCYTIC CELLS IN REGULAR NESTS AT DEJ
AND UPPER PAPILLARY DERMIS



 

Figure 43.4(a) Clinical and dermoscopic images of a pigmented flat lesion located on the abdomen of a 46-year-old male patient. The lesion 

underwent long-term follow-up (118 months) showing a brown reticular pattern focally darker at baseline. After sequential digital dermoscopy, 

moderate dermoscopic change was detected consisting of symmetrical enlargement with eccentric dots, increase in size, and prominence of pigment 

network. Histological diagnosis showed a superficial spreading melanoma, 0.25 mm Breslow thickness. (b) RCM mosaic (7 × 7 mm) at the 

superficial epidermis level. (c) RCM image (0.5 × 0.5 mm) of the superficial epidermal layer (blue square) shows pleomorphous pagetoid cells of 

different shapes, dendritic (arrows) and roundish (arrowhead) with bright nucleus. These pleomorphic and widespread pagetoid cells are major 

confocal markers for melanoma and histologically related to atypical melanocytes in the top third of the epidermis (black circle). (d) RCM mosaic 

(7 × 7 mm) at the DEJ. A general ring pattern is present associated with an aspecific undefined architecture where the dermal papillae cannot be 

detected. (e) Green square: RCM mosaic (1 × 1 mm) at the DEJ shows atypical cells in the interpapillary space with short and thick dendritic 

morphology, not aggregated in nests (arrows). Red square: RCM mosaic (1 × 1 mm) presents a disarrangement of the DEJ characterized by atypical 

melanocytes as dendritic cells scattered throughout the entire layer with the disappearance of the papillary dermis. Histologically, there is a linear 
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infiltrate is present in the superficial portions of the dermis (red circle). These correlations among the dermoscopic and confocal morphology and the 

histopathology are often related to a “solar” melanoma. 
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The major risk factors include personal history of melanoma, familial melanoma, global density of melanocytic nevi, and the number of common 

and/or atypical nevi. In this setting the atypical or dysplastic nevus syndrome associated with multiple atypical moles (+50) is strongly related to a 

higher risk of melanoma. Greene and colleagues1 estimated that a person with dysplastic nevi and at least two family members with melanoma had a 

500-fold increased melanoma risk. Meta-analysis by Gandini et al. showed a significant correlation between number of nevi (common and atypical) 

and melanoma development.2 Furthermore atypical nevi count represents a highly significant predictive marker of melanoma risk.2 A systematic 

review has recently shown a large variation in recommendations for digital monitoring and exam intervals (ranging from 3 months to 12 months) and 

a lack of evidence-based guidelines regarding surveillance practices for high-risk patients.3 However, in this setting of patients, clinical and 

instrumental evaluations in specialized dermatological centers associated with lifetime clinical exams are widely recommended.3 

In the last decade, the impact of noninvasive instrumental methods has been demonstrated to improve melanoma diagnosis in the hands of 

expert clinicians. Total body examination, dermoscopy, sequential digital dermoscopy, total body photography, and recently, confocal laser 

microscopy can be integrated in clinical practice. This can improve the diagnostic strategies in high-risk melanoma patients with multiple melanocytic 

nevi. 

In this chapter we focus on the management of patients with multiple nevi and the role of confocal laser microscopy in the diagnostic pathway 

of early melanoma detection. 

MANAGEMENT OF PATIENTS WITH MULTIPLE MELANOCYTIC NEVI 

Clinical and dermoscopical assessment 

Early diagnosis and prompt surgical excision are the best chances of cure in a melanoma patient. In the context of patients with multiple melanocytic 

lesions, the addition of clinical information (age, skin type, location, changes and genetic background) needs to be integrated into different diagnostic 

steps. These are mainly based on clinical and dermoscopical morphology to better identify a suspicious lesion. During physical examination, 

dermatologic assessment includes the analytical ABCD (asymmetry, border irregularity, color variegation, diameter greater than 6 mm) method of the 

melanocytic lesions associated with a comparative analysis of the signature macroscopic patterns in nevi and potential recognition of the clinical ugly 

duckling sign.4–6 In a patient with numerous melanocytic lesions, signature nevi classification allows for identification of an ugly duckling lesion 

showing different color and structural patterns compared with the other skin lesions of the patient.4–6 

 

Core messages 

•Clinical-dermoscopic surveillance has a key role in the management of patients with multiple melanocytic nevi. 

•RCM permits evaluation of the cellular counterparts of dermoscopic findings, especially in melanocytic proliferations. 

•Dermoscopy and RCM can be combined in the presence of equivocal lesions and in the digital follow-up of atypical nevi to complement the identification 

of cytological and architectural RCM markers for melanoma. 

 

The integration of dermoscopy in clinical examination allows the visualization of color and structures of skin tumors not visible to the naked 

eye.7–9 

All skin lesions, not only those clinically suspicious, should be analyzed by dermoscopy. As a consequence, dermoscopic surveillance of high-

risk patients permits the detection of melanomas without specific clinical features. For several years dermoscopy has been implemented for better 

management of melanocytic and nonmelanocytic skin lesions, especially by trained dermatologists in specialized skin cancer centers.10,11 

Meta-analysis showed that dermoscopy is more accurate than naked eye evaluation for melanoma diagnosis.7–9 However, the combined clinical 

dermoscopic evaluation method is very useful to improve the diagnosis of difficult melanoma.12–14 Well-defined dermoscopic criteria for melanoma 

have been described, and its use is strongly recommended in almost all international guidelines.15,16 

The dermoscopic classification of melanocytic nevi includes four main patterns: globular, reticular, starburst and homogeneous.15 Generally 

atypical nevi show a more complex and asymmetrical structural and pigmentation pattern than in common nevi.15–17 Analogously to clinical 

examination, special attention should be focused on a lesion different than the predominant dermoscopic global pattern of the melanocytic nevi of the 

patient (ugly duckling sign).4–6 Diagnostic challenge in these patients therefore depends on the number of atypical nevi and the atypical nevus 

morphology.18,19 

Dermoscopic “entropic” concept with “multiple colors and multiple structures” in a lesion with early change may be a practical approach useful 

to identify melanoma in patients with multiple nevi. Surgical excision is strongly recommended when a single atypical lesion has the combination of 

reticular, globular and homogeneous structures or a clear clinical history of recent changes.12,20–22 Furthermore, nevus-associated melanoma may be 

dermoscopically indistinguishable from the (1) nevus with eccentric hyperpigmentation, (2) nevus with eccentric hypopigmentation, (3) nevus with 

homogeneous black pattern (no corneal lamellae), and (4) nevus with multifocal hypo- and hyper-pigmentation.12,17,23,24 In high-risk melanoma patients 

with similar multiple atypical nevi, a great number of excisions is not practical and does not avoid the misdiagnosis of an early melanoma.4 For these 

reasons digital monitoring of melanocytic lesions is suggested as a useful application to recognize melanomas lacking specific dermoscopic criteria at 

the baseline.25 



Dense and omogenous nests
Meshed and ringed pattern

Edged papillae

NEVUS WITH ATYPICAL NETWORK
Age: 40 years

Sex: male
Anatomic site: back



NEVO
MELANOCITICO

MELANOMA



CHAPTER 43 

Integration of reflectance confocal microscopy for the management 

of patients with multiple nevi 
Ignazio Stanganelli, Serena Magi, and Laura Mazzoni 

INTRODUCTION 

The main target in the management of patients with multiple melanocytic nevi is early detection of melanoma and reduction of unneeded biopsies. 

Melanoma is associated with a well-defined set of features influencing the risk stratification level in patients with multiple melanocytic nevi. 

The major risk factors include personal history of melanoma, familial melanoma, global density of melanocytic nevi, and the number of common 

and/or atypical nevi. In this setting the atypical or dysplastic nevus syndrome associated with multiple atypical moles (+50) is strongly related to a 

higher risk of melanoma. Greene and colleagues1 estimated that a person with dysplastic nevi and at least two family members with melanoma had a 

500-fold increased melanoma risk. Meta-analysis by Gandini et al. showed a significant correlation between number of nevi (common and atypical) 

and melanoma development.2 Furthermore atypical nevi count represents a highly significant predictive marker of melanoma risk.2 A systematic 

review has recently shown a large variation in recommendations for digital monitoring and exam intervals (ranging from 3 months to 12 months) and 

a lack of evidence-based guidelines regarding surveillance practices for high-risk patients.3 However, in this setting of patients, clinical and 

instrumental evaluations in specialized dermatological centers associated with lifetime clinical exams are widely recommended.3 

In the last decade, the impact of noninvasive instrumental methods has been demonstrated to improve melanoma diagnosis in the hands of 

expert clinicians. Total body examination, dermoscopy, sequential digital dermoscopy, total body photography, and recently, confocal laser 

microscopy can be integrated in clinical practice. This can improve the diagnostic strategies in high-risk melanoma patients with multiple melanocytic 

nevi. 

In this chapter we focus on the management of patients with multiple nevi and the role of confocal laser microscopy in the diagnostic pathway 

of early melanoma detection. 

MANAGEMENT OF PATIENTS WITH MULTIPLE MELANOCYTIC NEVI 

Clinical and dermoscopical assessment 

Early diagnosis and prompt surgical excision are the best chances of cure in a melanoma patient. In the context of patients with multiple melanocytic 

lesions, the addition of clinical information (age, skin type, location, changes and genetic background) needs to be integrated into different diagnostic 

steps. These are mainly based on clinical and dermoscopical morphology to better identify a suspicious lesion. During physical examination, 

dermatologic assessment includes the analytical ABCD (asymmetry, border irregularity, color variegation, diameter greater than 6 mm) method of the 

melanocytic lesions associated with a comparative analysis of the signature macroscopic patterns in nevi and potential recognition of the clinical ugly 

duckling sign.4–6 In a patient with numerous melanocytic lesions, signature nevi classification allows for identification of an ugly duckling lesion 

showing different color and structural patterns compared with the other skin lesions of the patient.4–6 

 

Core messages 

•Clinical-dermoscopic surveillance has a key role in the management of patients with multiple melanocytic nevi. 

•RCM permits evaluation of the cellular counterparts of dermoscopic findings, especially in melanocytic proliferations. 

•Dermoscopy and RCM can be combined in the presence of equivocal lesions and in the digital follow-up of atypical nevi to complement the identification 

of cytological and architectural RCM markers for melanoma. 

 

The integration of dermoscopy in clinical examination allows the visualization of color and structures of skin tumors not visible to the naked 

eye.7–9 

All skin lesions, not only those clinically suspicious, should be analyzed by dermoscopy. As a consequence, dermoscopic surveillance of high-

risk patients permits the detection of melanomas without specific clinical features. For several years dermoscopy has been implemented for better 

management of melanocytic and nonmelanocytic skin lesions, especially by trained dermatologists in specialized skin cancer centers.10,11 

Meta-analysis showed that dermoscopy is more accurate than naked eye evaluation for melanoma diagnosis.7–9 However, the combined clinical 

dermoscopic evaluation method is very useful to improve the diagnosis of difficult melanoma.12–14 Well-defined dermoscopic criteria for melanoma 

have been described, and its use is strongly recommended in almost all international guidelines.15,16 

The dermoscopic classification of melanocytic nevi includes four main patterns: globular, reticular, starburst and homogeneous.15 Generally 

atypical nevi show a more complex and asymmetrical structural and pigmentation pattern than in common nevi.15–17 Analogously to clinical 

examination, special attention should be focused on a lesion different than the predominant dermoscopic global pattern of the melanocytic nevi of the 

patient (ugly duckling sign).4–6 Diagnostic challenge in these patients therefore depends on the number of atypical nevi and the atypical nevus 

morphology.18,19 

Dermoscopic “entropic” concept with “multiple colors and multiple structures” in a lesion with early change may be a practical approach useful 

to identify melanoma in patients with multiple nevi. Surgical excision is strongly recommended when a single atypical lesion has the combination of 

reticular, globular and homogeneous structures or a clear clinical history of recent changes.12,20–22 Furthermore, nevus-associated melanoma may be 

dermoscopically indistinguishable from the (1) nevus with eccentric hyperpigmentation, (2) nevus with eccentric hypopigmentation, (3) nevus with 

homogeneous black pattern (no corneal lamellae), and (4) nevus with multifocal hypo- and hyper-pigmentation.12,17,23,24 In high-risk melanoma patients 

with similar multiple atypical nevi, a great number of excisions is not practical and does not avoid the misdiagnosis of an early melanoma.4 For these 

reasons digital monitoring of melanocytic lesions is suggested as a useful application to recognize melanomas lacking specific dermoscopic criteria at 

the baseline.25 

2017

 
 

 

Histopathology revealed 12 melanomas (17%), 55 melanocytic nevi (79%), and 3 nonmelanocytic lesions (4%). Of the 12 melanomas, one was 

a melanoma in situ and 11 were invasive.45 The median Breslow thickness was 0.4 mm (range 0.2–1 mm). Six lesions were nevus-associated 

melanomas.45 

Baseline and follow-up dermoscopic images were compared to detect structural or chromatic changes or the development of new dermoscopic 

features indicative of melanoma.34 Major changes that were significantly associated with diagnosis of melanoma were detected in 44% of the lesions. 

For the remaining lesions (56%), dermoscopic evaluation of follow-up images showed minor and moderate changes.45 

The major RCM features of melanoma detection were related to the presence of atypical cells at the DEJ, pagetoid cells, and disarrangement of 

the rete-ridge45 (Table 43.1). However, melanocytic nevi of this series were relatively frequently characterized by a high prevalence of these RCM 

atypical parameters corresponding to the histological counterparts of dysplastic nevi.45,46 One-third of melanomas displayed minor and moderate 

dermoscopic changes, though the median follow-up was relatively long (25 months).45 

Alarcon et al.43 focused on the RCM score as an additional method in lesions preselected by dermoscopy or digital follow-up. RCM melanocytic 

parameters included two basal layer protective criteria and two melanoma risk criteria. The protective criteria with a score of –1 considered the 

following: (1) edged papillae and (2) presence of typical cells in the basal layer. The melanoma risk criteria with a score of +1 considered the 

following: (1) presence of round pagetoid cells in upper layers of the epidermis; and (2) presence of nucleated cells found within the dermal papillae. 

A threshold score ≥1 was used to obtain a diagnosis of melanoma. Both studies consistently suggested that the addition of RCM to dermoscopy 

showed higher specificity, dramatically decreasing the NNT and the costs of patient management.43,45 

Although these are preliminary studies based on a limited number of cases, data confirm that RCM combined with dermoscopy represents a 

useful tool also in the gray zone of equivocal lesions or after change in digital dermoscopy in high-risk patients with atypical nevi.36,37,43,45 

Furthermore, RCM allows a dynamic, noninvasive, dermoscopic-pathological correlation of cytomorphologic changes in the life of progressing 

nevi. New insights into nevogenesis can be provided by RCM, in order to enable a noninvasive differentiation of equivocal evolving nevi from 

melanoma.47 

Regarding the implementation of RCM in sequential digital monitoring, a combined diagnostic approach has been proposed for the management 

of difficult melanocytic nevi changing during follow-up43,45(Figure 43.1). The role of RCM in the decision-making process may be considered in the 

presence of negative RCM score and minor dermoscopic changes.43,45 Therefore, the excision of all lesions showing either major dermoscopic changes 

or lesions with minor to moderate dermoscopic changes accompanied by a positive RCM score is strongly suggested43,45,48 (Figures 43.2 through 43.4) 

However, it should always be considered that a melanoma could lack RCM characteristic features (false negative), and digital monitoring should be 

prolonged for RCM-negative lesions with minor or moderate dermoscopic changes (Figure 43.5).43,45,48 

 

 

 
 

 

 

Figure 43.1Management algorithm. (Modified from Stanganelli I et al. Br J Dermatol. 2015;172:365–371.) 

 



   
 

Figure 43.2(a) Clinical and dermoscopic images of a pigmented lesion located on the chest of a 39-year-old male patient. Digital sequential 

dermoscopy at baseline and after 9 months of monitoring. After long-term follow-up the melanocytic lesion shows a slight increase in size and minor 

dermoscopic changes with symmetrical color and structural modifications. Histological examination showed an in situ melanoma. (b) RCM mosaic 

(7 × 7 mm) at the superficial epidermal level. (c) RCM mosaic (1 × 0.5 mm) at the superficial level (red square) shows dendritic cells focally 

irregularly distributed (arrows) and histologically related to intraepidermal atypical melanocytic cells (black circle). (d) RCM mosaic (7 × 7 mm) at 

the DEJ. (e) RCM mosaic (1 × 1 mm) at the DEJ shows major atypical melanocytic RCM features including nonedged papillae, a sheet-like 

distribution of cells (circle) associated with high density, and widespread pleomorphic pagetoid cells with different shapes and sizes (arrowheads). 
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Figure 43.4(a) Clinical and dermoscopic images of a pigmented flat lesion located on the abdomen of a 46-year-old male patient. The lesion 

underwent long-term follow-up (118 months) showing a brown reticular pattern focally darker at baseline. After sequential digital dermoscopy, 

moderate dermoscopic change was detected consisting of symmetrical enlargement with eccentric dots, increase in size, and prominence of pigment 

network. Histological diagnosis showed a superficial spreading melanoma, 0.25 mm Breslow thickness. (b) RCM mosaic (7 × 7 mm) at the 

superficial epidermis level. (c) RCM image (0.5 × 0.5 mm) of the superficial epidermal layer (blue square) shows pleomorphous pagetoid cells of 

different shapes, dendritic (arrows) and roundish (arrowhead) with bright nucleus. These pleomorphic and widespread pagetoid cells are major 

confocal markers for melanoma and histologically related to atypical melanocytes in the top third of the epidermis (black circle). (d) RCM mosaic 

(7 × 7 mm) at the DEJ. A general ring pattern is present associated with an aspecific undefined architecture where the dermal papillae cannot be 

detected. (e) Green square: RCM mosaic (1 × 1 mm) at the DEJ shows atypical cells in the interpapillary space with short and thick dendritic 

morphology, not aggregated in nests (arrows). Red square: RCM mosaic (1 × 1 mm) presents a disarrangement of the DEJ characterized by atypical 

melanocytes as dendritic cells scattered throughout the entire layer with the disappearance of the papillary dermis. Histologically, there is a linear 

proliferation of atypical melanocytes in the basal layer with thickening (green circle) or elongation (red circle) of rete ridges, and a lymphocytic 

infiltrate is present in the superficial portions of the dermis (red circle). These correlations among the dermoscopic and confocal morphology and the 

histopathology are often related to a “solar” melanoma. 
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Figure 43.5(a) Clinical and dermoscopic images of a pigmented flat lesion located on the left thigh of a 46-year-old female patient with multiple 

melanocytic nevi. At baseline the lesion showed a brown focally darker reticular pattern. After 56 months of sequential digital dermoscopy, minor 

dermoscopic change was detected consisting of symmetrical enlargement, increase in size, and the prominence of pigment network. Confocal features 

were negative for melanoma and at present this lesion is undergoing digital monitoring with sequential dermoscopy. (b) RCM mosaic (5 × 5 mm) at 

the DEJ shows regular ringed pattern with edged papillae. (c) RCM mosaic (1 × 1 mm) at the DEJ (red square). Numerous dermal papillae surrounded 

by a rim of bright monomorphous cells are observed (arrows). (d) RCM mosaic (5 × 5 mm) at the upper dermis level. (e) RCM mosaic (1 × 1 mm) at 

the upper dermis. Numerous dense nests (circles) and melanophages (arrowheads) are observed. 

Overall, clinical and instrumental diagnostic methods and trained dermatologists are crucial to guarantee an adequate assessment of the high-risk 

patient with multiple melanocytic nevi. Integration of RCM in the clinical and instrumental strategy for managing difficult pigmented lesions 

provided useful additional diagnostic information in the decision-taking process in combination with dermoscopy and digital dermoscopy. 

SUMMARY 

The combined use of all diagnostic techniques available at specialized skin cancer centers is crucial for the assessment of the high-risk patient with 

multiple melanocytic nevi. The morphological spectrum of melanocytic proliferation can be evaluated using RCM criteria combined with the 

dermoscopic findings. This allows the early detection of melanoma and the differentiation between the subtypes of melanocytic nevi. Cytological and 

architectural RCM parameters are closely related to their histological counterparts, especially in melanocytic proliferations. The combined utilization 

of RCM and dermoscopy provides a noninvasive optical biopsy, thus permitting to reduce the burden of unnecessary excisions and to improve 

diagnostic confidence, especially in the recognition of intraepidermal or micro-invasive melanoma. In clinical practice, RCM can be suggested for 

dermoscopically equivocal lesions and after the detection of minor or moderate changes at digital dermoscopy. This strategy may help provide 

additional diagnostic information for the decision-making process. 
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CHAPTER 43 

Integration of reflectance confocal microscopy for the management 

of patients with multiple nevi 
Ignazio Stanganelli, Serena Magi, and Laura Mazzoni 

INTRODUCTION 

The main target in the management of patients with multiple melanocytic nevi is early detection of melanoma and reduction of unneeded biopsies. 

Melanoma is associated with a well-defined set of features influencing the risk stratification level in patients with multiple melanocytic nevi. 

The major risk factors include personal history of melanoma, familial melanoma, global density of melanocytic nevi, and the number of common 

and/or atypical nevi. In this setting the atypical or dysplastic nevus syndrome associated with multiple atypical moles (+50) is strongly related to a 

higher risk of melanoma. Greene and colleagues1 estimated that a person with dysplastic nevi and at least two family members with melanoma had a 

500-fold increased melanoma risk. Meta-analysis by Gandini et al. showed a significant correlation between number of nevi (common and atypical) 

and melanoma development.2 Furthermore atypical nevi count represents a highly significant predictive marker of melanoma risk.2 A systematic 

review has recently shown a large variation in recommendations for digital monitoring and exam intervals (ranging from 3 months to 12 months) and 

a lack of evidence-based guidelines regarding surveillance practices for high-risk patients.3 However, in this setting of patients, clinical and 

instrumental evaluations in specialized dermatological centers associated with lifetime clinical exams are widely recommended.3 

In the last decade, the impact of noninvasive instrumental methods has been demonstrated to improve melanoma diagnosis in the hands of 

expert clinicians. Total body examination, dermoscopy, sequential digital dermoscopy, total body photography, and recently, confocal laser 

microscopy can be integrated in clinical practice. This can improve the diagnostic strategies in high-risk melanoma patients with multiple melanocytic 

nevi. 

In this chapter we focus on the management of patients with multiple nevi and the role of confocal laser microscopy in the diagnostic pathway 

of early melanoma detection. 

MANAGEMENT OF PATIENTS WITH MULTIPLE MELANOCYTIC NEVI 

Clinical and dermoscopical assessment 

Early diagnosis and prompt surgical excision are the best chances of cure in a melanoma patient. In the context of patients with multiple melanocytic 

lesions, the addition of clinical information (age, skin type, location, changes and genetic background) needs to be integrated into different diagnostic 

steps. These are mainly based on clinical and dermoscopical morphology to better identify a suspicious lesion. During physical examination, 

dermatologic assessment includes the analytical ABCD (asymmetry, border irregularity, color variegation, diameter greater than 6 mm) method of the 

melanocytic lesions associated with a comparative analysis of the signature macroscopic patterns in nevi and potential recognition of the clinical ugly 

duckling sign.4–6 In a patient with numerous melanocytic lesions, signature nevi classification allows for identification of an ugly duckling lesion 

showing different color and structural patterns compared with the other skin lesions of the patient.4–6 

 

Core messages 

•Clinical-dermoscopic surveillance has a key role in the management of patients with multiple melanocytic nevi. 

•RCM permits evaluation of the cellular counterparts of dermoscopic findings, especially in melanocytic proliferations. 

•Dermoscopy and RCM can be combined in the presence of equivocal lesions and in the digital follow-up of atypical nevi to complement the identification 

of cytological and architectural RCM markers for melanoma. 

 

The integration of dermoscopy in clinical examination allows the visualization of color and structures of skin tumors not visible to the naked 

eye.7–9 

All skin lesions, not only those clinically suspicious, should be analyzed by dermoscopy. As a consequence, dermoscopic surveillance of high-

risk patients permits the detection of melanomas without specific clinical features. For several years dermoscopy has been implemented for better 

management of melanocytic and nonmelanocytic skin lesions, especially by trained dermatologists in specialized skin cancer centers.10,11 

Meta-analysis showed that dermoscopy is more accurate than naked eye evaluation for melanoma diagnosis.7–9 However, the combined clinical 

dermoscopic evaluation method is very useful to improve the diagnosis of difficult melanoma.12–14 Well-defined dermoscopic criteria for melanoma 

have been described, and its use is strongly recommended in almost all international guidelines.15,16 

The dermoscopic classification of melanocytic nevi includes four main patterns: globular, reticular, starburst and homogeneous.15 Generally 

atypical nevi show a more complex and asymmetrical structural and pigmentation pattern than in common nevi.15–17 Analogously to clinical 

examination, special attention should be focused on a lesion different than the predominant dermoscopic global pattern of the melanocytic nevi of the 

patient (ugly duckling sign).4–6 Diagnostic challenge in these patients therefore depends on the number of atypical nevi and the atypical nevus 

morphology.18,19 

Dermoscopic “entropic” concept with “multiple colors and multiple structures” in a lesion with early change may be a practical approach useful 

to identify melanoma in patients with multiple nevi. Surgical excision is strongly recommended when a single atypical lesion has the combination of 

reticular, globular and homogeneous structures or a clear clinical history of recent changes.12,20–22 Furthermore, nevus-associated melanoma may be 

dermoscopically indistinguishable from the (1) nevus with eccentric hyperpigmentation, (2) nevus with eccentric hypopigmentation, (3) nevus with 

homogeneous black pattern (no corneal lamellae), and (4) nevus with multifocal hypo- and hyper-pigmentation.12,17,23,24 In high-risk melanoma patients 

with similar multiple atypical nevi, a great number of excisions is not practical and does not avoid the misdiagnosis of an early melanoma.4 For these 

reasons digital monitoring of melanocytic lesions is suggested as a useful application to recognize melanomas lacking specific dermoscopic criteria at 

the baseline.25 



Combining sequential dermoscopy imaging with RCM may help to reduce 

the burden of unnecessary excisions of lesions and increase diagnostic

confidence in the case of melanoma with minor or moderate change

© 2015 European Academy of Dermatology and Venereology
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Abst ract

Background: We tested the relevance of clinical information in the histopathologic evaluation of melanocytic skin neoplasm
(MSN).

Methods: Histopathologic specimens from 99 clinically atypical MSN were circulated among ten histopathologists; each
case had clinical information available in a database with a five-step procedure (no information; age/sex/location; clinical
diagnosis; clinical image; dermoscopic image); each step had a histopathologic diagnosis (D1 through D5); each diagnostic
step had a level of diagnostic confidence (LDC) ranging from 1 (no diagnostic certainty) to 5 (absolute diagnostic certainty).
The comparison of the LDC was employed with an analysis of variance (ANOVA) for repeated measures.

Findings: In D1 (no information), 36/99 cases (36.3%) had unanimous diagnosis; in D5 (full information available), 51/99
cases (51.5%) had unanimous diagnosis (p for difference between proportions , 0.001). The observer agreement expressed
as kappa increased significantly from D1 to D5. The mean LDC linearly increased for each observer from D1 through D5 (p
for linear trend , 0.001). On average, each histopathologist changed his initial diagnosis in 7 cases (range: 2–23). Most
diagnostic changes were in D2 (age/sex/location).

Interpretation: The histopathologic criteria for the diagnosis of MSN can work as such, but the final histopathologic
diagnosis is a clinically-aided interpretation. Clinical data sometimes reverse the initial histopathologic evaluation.
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Int roduct ion

The histopathologic diagnosis of melanocytic skin neoplasms

(MSN) is often matter of considerable debate, even among

experienced histopathologists [1–3]. As a general rule, no clinical

information should ever reverse a histopathologic diagnosis when

the microscopic features are clear-cut. Nonetheless, basic clinical

information about any MSN (age and sex of patient; location of

the lesion) are required and commonly used [4] by histopathol-

ogists in their routine practice, particularly when approaching

peculiar MSN, such as early biopsied congenital naevi [5,6] and

spitzoid lesions [4,7]. Moreover, the existence of the so-called

‘special sites’ of MSN [8] clearly means that the location of the

lesions is another important diagnostic criterion. In recent years,

following the increasing use of dermoscopy (dermatoscopy,

epiluminescence microscopy, skin surface microscopy) for the

preoperative evaluation of MSN [9–14], several reports have
shown the positive influence of the dermoscopic features on the

histopathologic evaluation of MSN [15–19].

These results emphasize the value in studying whether clinical

history and clinical information would impact upon the histo-
pathologic diagnosis in dermatopathology [20].

Weherein present the first study aimed at formally evaluating the

influenceofclinical datain routinehistopathologicevaluationofMSN.

Methods

Study design
The goal of the present study was the evaluation of the

importance of the clinicopathologic correlation in the diagnosis of
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unanimous diagnosis was reached only at the end of the five-step

procedure.

The mean LDC among all the panelists was 3.9 in D1 and 4.4

in D5. It increased in a linear fashion for each observer after each

step of additional information given (Figure 3). The increase in the

level of confidence was statistically significant for the whole group

(p for linear trend , 0.001).

The ten panelists gave a total of 990 diagnoses per step and

4950 diagnosesfor the entire study. Table 2 itemizes the number

of changes of diagnosis following each step of clinical

information. Changes of diagnosis from D1 through D5

occurred in 87/ 4950 instances (1.75%). On average, each

observer changed his initial diagnosis in 7 cases (range of

changes: 2–23). Table 2 showsthat most changes(49/ 87; 56.3%)

occurred in D2 (knowledge of age and sex of the patient and

location of the lesion), with a diagnostic switch into ‘naevus’ in

26 instances and into ‘melanoma’ in 22 instances. Overall, ten

out of 99 cases received more than one change of diagnosis in

D2. Five of these cases were lentiginous melanocytic prolifera-

tions (one of these cases is illustrated in Figure 1); three cases

were lesions with Spitz/ Reed nevus-like features (one of these

cases is illustrated in Figure 2). The remaining two cases were

congenital nevi with an atypical junctional component (one of

these cases is illustrated in Figure 4).

Changes in D3 (clinical diagnosis), in D4 (clinical image), and in

D5 (dermoscopic image) occurred 8 (9.1%), 19 (21.8%), and 11

Figure 1. A 69-year-old man with a lesion from the back showing clinical (top left) and dermoscopic (top right) features of
regression [16]. Histopathologically, the lesion is medium to large in size and shows a regular epidermal hyperplasia (bottom left). The main feature
of atypia is the presence of areas of prevailing single cell proliferation at the junction (bottom right). Lentiginous melanocytic proliferations of the
elderly are often controversial from both a both conceptual and a practical point of view. The lesion at issue was diagnosed as melanoma in situ,
lentiginous type, [19] by six histopathologists in D1 and by eight histopathologists in D5.
doi:10.1371/journal.pone.0005375.g001

Table 1. Agreement (kappa) at every stage of diagnosis and number of ‘‘unknowns’’.

Overall Agreement

(Kappa) 95% CI

Agreement for

category nevus

(kappa) 95% CI

Agreement for

category

melanoma

(kappa) 95%CI

Category

’’Unknown’’ (n)

D1 0,57 0,54–0,60 0,58 0,43–0,74 0,63 0,51–0,76 32

D2 0,64 0,61–0,66 0,64 0,48–0,79 0,66 0,53–0,78 9

D3 0,65 0,62–0,67 0,64 0,49–0,80 0,67 0,54–0,79 7

D4 0,66 0,64–0,69 0,67 0,51–0,82 0,67 0,54–0,80 3

D5 0,67 0,64–0,70 0,67 0,51–0,83 0,67 0,54–0,80 1

doi:10.1371/journal.pone.0005375.t001

Clinicopathologic Correlation
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the microscopic study [20]. This study demonstrates that

histopathologists can apply their criteria in the absence of any

clinical information (see above), and can therefore have an unbiased

perception of any given MSN. However, they feel more confident

with their diagnosis by means of a clinically-aided interpretation [30].

Ideally, the clinical course should allow inferring the biologic

potential of a given MSN. However, ‘malignancy’ not invariably

implies ‘metastasis’ and death’; this iswhy clinicopathologic studies

on MSN often refer to the histopathologic diagnosis asthe ‘golden

standard’ [13]. However, based on the evaluation of the

histopathologic interobserver agreement, it was already demon-

strated that there is the need for a better standardization and

greater reproducibility in the histopathologic diagnosis of MSN

[1–3]. Therefore, the histopathologic diagnosis is not a true

‘golden standard’ but rather an ‘assessment of probability’: this means

that we should refer to the histopathologic report to as a

‘diagnostic proposal’ within a decision-making process. The latter

should incorporate, together with the ‘histopathologic diagnostic

proposal’, all pertinent clinical data, both from the patient

(personal history, age, sex, presence of clinically similar lesions)

and from the lesion under examination (location, history of

changes, clinical and dermoscopic features). We have adjusted the

design of the study to deal with the situation of a lack of a gold

standard (or practical reference standard). Since ‘‘correctness’’ is

not available we have chosen to look for indirect measures of the

quality of a diagnosis, namely, agreement of independent experts,

and confidence in the diagnosis. To minimize biaswe have chosen

Table 2. Change of diagnosis following provision of clinical

information.

Diagnost ic change Diagnost ic informat ion

D2 D3 D4 D5 Total

Into benign Unknown to naevus 14 1 3 2 20

Melanoma to naevus 12 4 4 3 23

Into malignant Unknown to melanoma 11 0 1 0 12

Naevus to melanoma 11 3 11 6 31

Into unknown Nevus to unknown 0 0 0 0 0

Melanoma to unknown 1 0 0 0 1

Total 49 8 19 11 87

doi:10.1371/journal.pone.0005375.t002

Figure 3. The increase of the mean LDC for each histopatho logist according to the diagnost ic steps. On the horizontal axis: 1 – No
clinical information. 2 – Age and sex of the patient; location of the lesion. 3 – Clinical diagnosis. 4 – Clinical image. 5 – Dermoscopic image.
doi:10.1371/journal.pone.0005375.g003
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