
VOLUME 152 - No. 3 - JUNE 2017

OFFICIAL JOURNAL OF THE SOCIETÀ ITALIANA DI DERMATOLOGIA MEDICA,
CHIRURGICA, ESTETICA E DELLE MALATTIE SESSUALMENTE TRASMESSE (SIDeMaST)

IN
DEXED BY

IN
DEX M

EDICUS

(M
EDLIN

E)

SCIENCE CITATIO
N IN

DEX

EXPAN
DED (ISI)



This journal is peer reviewed and is indexed by: embase, pubmed/medLiNe, science Citation index expanded (scisearch), scopus
Impact Factor: 1.014.
Published by Edizioni Minerva Medica - Corso Bramante 83-85 - 10126 Torino (Italy) - Tel. +39 011 678282 - Fax  +39 011 674502 - Web Site: www.minervamedica.it
Editorial office: journals2.dept@minervamediac.it - Subscriptions: subscriptions.dept@minervamedica.it - Advertising: journals3.dept@minervamedica.it
Chief Editor address: Prof. Giampiero Girolomoni, Department of Medicine, Section of Dermatology, University of Verona, Verona, Italy. E-mail: giampiero.girolomoni@univr.it

Annual subscriptions:
Italy: Individual: Online € 115.00, Print € 120.00, Print+Online € 125.00; Institutional: Print € 160.00, Online (Small € 325.00, Medium € 375.00, Large € 390.00, 
Print+Online (Small € 341.00, Medium € 388.00, Large € 404.00).
European Union: Individual: Online € 195.00, Print € 200.00, Print+Online € 210.00; Institutional: Print € 280.00, Online (Small € 325.00, Medium € 373.00, Large € 
390.00), Print+Online (Small € 351.00, Medium € 399.00, Large € 414.00).
Outside the European Union: Individual: Online € 215.00, Print € 225.00, Print+Online € 235.00; Institutional: Print € 305.00, Online (Small € 341.00, Medium € 
393.00, Large € 409.00), Print+Online (Small € 362.00, Medium € 414.00, Large € 430.00).
Subscribers: Payment to be made in Italy: a) by check; b) by bank transfer to: Edizioni Minerva Medica, INTESA SANPAOLO Branch no. 18 Torino. IBAN: IT45 K030 6909 
2191 0000 0002 917 c) through postal account no. 00279109 in the name of Edizioni Minerva Medica, Corso Bramante 83-85, 10126 Torino; d) by credit card Diners Club 
International, Master Card, VISA, American Express. Foreign countries: a) by check; b) by bank transfer to: Edizioni Minerva Medica, INTESA SANPAOLO Branch no. 18 Torino. 
IBAN: IT45 K030 6909 2191 0000 0002 917; BIC: BCITITMM c) by credit card Diners Club International, Master Card, VISA, American Express.
Notification of changes to mailing addresses, e-mail addresses or any other subscription information must be received in good time. Notification can be made by sending the 
new and old information by mail, fax or e-mail or directly through the website www.minervamedica.it at the section “Your subscriptions - Contact subscriptions department”. 
Complaints regarding missing issues must be made within six months of the issue’s publication date. Prices for back issues and years are available upon request.
© Edizioni Minerva Medica - Torino 2017
All rights reserved. No part of this publication may be reproduced, stored or transmitted in any form or by any means, without the prior permission of the copyright owner 
Bi-monthly publication. Authorized by Turin Court no. 277 of July 2, 1948.
Registered in the national press register as per law no. 416 art. 11 dated 5-8-1981 with number 00 148 vol. 2 sheet 377 dated 18-8-1982.
Bi-monthly publication - Poste Italiane S.p.A. - Shipped on a subscription basis - Decree Law 353/2003 (converted in Law 27/02/2004 n° 46) art. 1, para 1, DCB/CN.

GIORNALE ITALIANO DI
DERMATOLOGIA E VENEREOLOGIA

Official Journal of the “Società Italiana di Dermatologia Medica, Chirurgica,
Estetica e delle Malattie Sessualmente Trasmesse (SIDeMaST)”

Bi-monthly Journal of Dermatology and Venereology, was founded in 1866 by G.B. Soresina,
formerly “Giornale di Dermatologia e Sifilologia”, “Minerva Dermatologica”, “Giornale Italiano di Dermatologia”,

“Il Dermosifilografo”, “Dermatologia”, “Cosmetologia”

 Honorary Editor Editor in Chief Assistant Editors
 Mario PIPPIONE Piergiacomo CALZAVARA-PINTON Nicola PIMPINELLI - Pietro QUAGLINO 

Honorary Members and Editorial Committee

M. Bagot (Paris, France) - L. Borradori (Bern, Switzerland) - R. Cerio (London, UK) - K. D. Cooper (Cleveland, USA)
P. M. Elias (San Francisco, USA) - J. Hercogova (Prague, Czech Republic) - F. Kerdel (Miami, USA) - C. Paul (Tolouse, France)
M. R. Pittelkow (Rochester, USA) - R. Schwartz (Newark; USA) - W. Sterry (Berlin, Germany) - E. Tschachler (Vienna, Austria)

Editorial Board

P. Amerio (Chieti) - G. Argenziano (Reggio Emilia) - A. Belloni Fortina (Padova) - G. Borroni (Pavia) - N. Cassano (Bari)
A. Costanzo (Roma) - E. Cozzani (Genova) - M. C. Fargnoli (L’Aquila) - G. Filosa (Jesi) - F. Lacarrubba (Catania), D. Linder (Padova)         

I. Neri (Bologna) - F. Rongioletti (Genova) - F. Sampogna (Roma) - C. Tomasini (Torino) - M. Venturini (Brescia) - G. Zambruno (Roma)

SOCIETà ITALIANA DI DERMATOLOGIA MEDICA, CHIRuRGICA, ESTETICA
E DELLE MALATTIE SESSuALMENTE TRASMESSE (SIDeMaST)

Board of Directors

Piergiacomo Calzavara-Pinton (President) - Giampiero Girolomoni (Past President) - Emilio Francesco Berti
Antonio Costanzo - Clara De Simone - Maria Concetta Fargnoli - Giuseppe Monfrecola - Alberico Motolese - Annalisa Patrizi

Giovanni Pellacani - Nicola Pimpinelli - Carlo Pincelli

Managing Editor

Alberto OLIARO

This Journal complies with the Code of Self-Discipline of Medical/Scientific Publishers associated with FARMAMEDIA and may accept advertisingThis Journal is associated with



The journal Giornale Italiano di Dermatologia e Venereologia publishes 
scientific papers on dermatology and sexually transmitted diseases. Manuscripts 
may be submitted in the form of editorials, original articles, review articles, 
case reports, special articles and letters to the Editor. 
Manuscripts are expected to comply with the instructions to authors which conform 
to the Uniform Requirements for Manuscripts Submitted to Biomedical Editors by 
the International Committee of Medical Journal Editors (http://www.icmje.org).
Articles not conforming to international standards will not be considered for 
acceptance. 
Submission of manuscripts
Papers should be submitted directly to the online Editorial Office at the Edizioni 
Minerva Medica website: http://www.minervamedicaonlinesubmission.it
Duplicate or multiple publication
Submission of the manuscript means that the paper is original and has not yet 
been totally or partially published, is not currently under evaluation elsewhere, 
and, if accepted, will not be published elsewhere either wholly or in part. 
Splitting the data concerning one study in more than one publication could be 
acceptable if authors justify the choice with good reasons both in the cover let-
ter and in the manuscript. Authors should state the new scientific contribution 
of their manuscript as compared to any previously published article derived 
from the same study. Relevant previously published articles should be included 
in the cover letter of the currently submitted article.
Permissions to reproduce previously published material
Material (such as illustrations) taken from other publications must be accompa-
nied by the publisher’s permission.
Copyright
The Authors agree to transfer the ownership of copyright to Giornale Italiano di 
Dermatologia e Venereologia in the event the manuscript is published. 
Ethics committee approval
All articles dealing with original human or animal data must include a state-
ment on ethics approval at the beginning of the methods section, clearly indicat-
ing that the study has been approved by the ethics committee. This paragraph 
must contain the following information: the identification details of the ethics 
committee; the name of the chairperson of the ethics committee; the protocol 
number that was attributed by the ethics committee and the date of approval by 
the ethics committee.
The journal adheres to the principles set forth in the Helsinki Declaration 
(http://www.wma.net/en/30publications/10policies/b3/index.html) and states 
that all reported research concerning human beings should be conducted in 
accordance with such principles. The journal also adheres to the International 
Guiding Principles for Biomedical Research Involving Animals (http://www.
cioms.ch/index.php/12-newsflash/227-cioms-and-iclas-release-the-new-inter-
national-guiding-principles-for-biomedical-research-involving-animals) recom-
mended by the WHO and requires that all research on animals be conducted in 
accordance with these principles. 
Patient consent
Authors should include at the beginning of the methods section of their manu-
script a statement clearly indicating that patients have given their informed 
consent for participation in the research study.
Every precaution must be taken to protect the privacy of patients. Authors 
should obtain permission from the patients for the publication of photographs 
or other material that might identify them. If necessary the Editors may request 
a copy of such permission.
Conflicts of interest
Authors must disclose possible conflicts of interest including financial agree-
ments or consultant relationships with organizations involved in the research. 
All conflicts of interest must be declared both in the authors’ statement form 
and in the manuscript file. If there is no conflict of interest, this should also be 
explicitly stated as none declared. All sources of funding should be acknowl-
edged in the manuscript. 
Authorship and contributorship
All persons and organizations that have participated to the study must be 
listed in the byline of the article (authors) or in the notes (contributors). The 
manuscript should be approved by all co-authors, if any, as well as, tacitly or 
explicitly, by the responsible authorities of the institution where the work was 
carried out. Authors and contributors must meet the criteria for authorship 
and contributorship established by the Uniform Requirements for Manuscripts 
Submitted to Biomedical Editors by the International Committee of Medical 
Journal Editors (http://www.icmje.org). 
Authors’ statement
Papers must be accompanied by the authors’ statement (http://www.miner-vamed-
ica.it/en/journals/dermatologia-venereologia/index.php) relative to copyright, origi-
nality, authorship, ethics and conflicts of interest, signed by all authors.

Disclaimer 
The Publisher, Editors, and Editorial Board cannot be held responsible for the 
opinions and contents of publications contained in this journal.
The authors implicitly agree to their paper being peer-reviewed. All manu-
scripts will be reviewed by Editorial Board members who reserve the right 
to reject the manuscript without entering the review process in the case that 
the topic, the format or ethical aspects are inappropriate. Once accepted, all 
manuscripts are subjected to copy editing. If modifications to the manuscript 
are requested, the corresponding author should send to the online Editorial 
Office the revised manuscript under two separate files, one file containing the 
revised clean version and another containing both a letter with point-by-point 
responses to the reviewers’ comments and the revised version with corrections 
highlighted.
Correction of proofs should be limited to typographical errors. Substantial 
changes in content (changes of title and authorship, new results and corrected 
values, changes in figures and tables) are subject to editorial review. Changes 
that do not conform to the journal’s style are not accepted. Corrected proofs 
must be sent back within 3 working days to the online Editorial Office of 
Giornale Italiano di Dermatologia e Venereologia. In case of delay, the editorial 
staff of the journal may correct the proofs on the basis of the original manuscript. 
Publication of manuscripts is free of charge. Colour figures, linguistic revision, 
and excessive alterations to proofs will be charged to the authors. If one of 
the authors is a SIDEMAST member, colour figures will be published free of 
charge. Authors will receive instructions on how to order reprints and a copy of 
the manuscript in PDF.
For further information about publication terms please contact the Editorial 
Office of Giornale Italiano di Dermatologia e Venereologia, Edizioni Minerva 
Medica, Corso Bramante 83-85, 10126 Torino, Italy – Phone +39-011-678282 
– Fax +39-011-674502 – E-mail: journals2.dept@minervamedica.it.

ARTICLE TYPES

Instructions for the most frequent types of articles submitted to the journal.
Editorials. Commissioned by the Editor in Chief or the Managing Editor, edi-
torials deal with a subject of topical interest about which the author expresses 
his/her personal opinion. No more than 1000 words (3 typed, double-spaced 
pages) and up to 15 references will be accepted. 
Original articles. These should be original contributions to the subject. The text 
should be 3000-5500 words (8 to 16 typed, double-spaced pages) not including 
references, tables, figures. No more than 50 references will be accepted. The 
article must be subdivided into the following sections: introduction, materials 
(patients) and methods, results, discussion, conclusions. The introduction should 
describe the theoretical background, the aim of the study and the hypothesis to be 
tested. The materials and methods section should describe in a logical sequence 
how the study was designed and carried out, how the data were analyzed (what 
hypothesis was tested, what type of study was carried out, how randomization 
was done, how the subjects were recruited and chosen, provide accurate details 
of the main features of treatment, of the materials used, of drug dosages, of unu-
sual equipments, of the statistical method ...). In the results section the answers 
to the questions posed in the introduction should be given. The results should be 
reported fully, clearly and concisely supported, if necessary, by figures, graphs 
and tables. The discussion section should sum up the main results, critically 
analyze the methods used, compare the results obtained with other published 
data and discuss the implications of the results. The conclusions should briefly 
sum up the significance of the study and its future implications. For randomised 
controlled trials it is suggested to the authors to follow the guidelines reported by 
the CONSORT statement (http://www.consort-statement.org).
Review articles. These articles are commissioned by the Editor in Chief or the 
Managing Editor. They should discuss a topic of current interest, outline current 
knowledge of the subject, analyze different opinions regarding the problem dis-
cussed, be up-to-date on the latest data in the literature. Systematic reviews and 
meta-analyses must be subdivided into the following sections: introduction, evi-
dence acquisition, evidence synthesis, conclusions. For systematic reviews and 
meta-analyses it is suggested to the authors to follow the guidelines reported by 
the PRISMA statement (http://www.prisma-statement.org). The text should be 
6000-12000 words (17 to 34 typed, double-spaced pages) not including refer-
ences, tables, figures. No more than 100 references will be accepted. 
Case reports. These give a description of particularly interesting cases. The text 
should be 2000-3000 words (6 to 8 typed, double-spaced pages) not including 
references, tables, figures. No more than 30 references will be accepted. The 
article must be subdivided into the following sections: introduction, case report 
or clinical series, discussion, conclusions. It is suggested to the authors to follow 
the guidelines reported by the CARE statement (http://www.care-statement.org). 

INSTRUCTIONS TO AUTHORS



Special articles. These are articles on the history of medicine, health care 
delivery, ethics, economic policy and law concerning dermatology. The text 
should be 3000-7000 words (8 to 20 typed, double-spaced pages) not including 
references, tables, figures. No more than 50 references will be accepted.
Letters to the Editor. These may refer to articles already published in the 
journal or to a subject of topical interest that the authors wish to present to 
readers in a concise form. The text should be 500-1000 words (1 to 3 typed, 
double-spaced pages) not including references, tables, figures. No more than 5 
references will be accepted.
Guidelines. These are documents drawn up by special committees or authorita-
tive sources.
The number of figures and tables should be appropriate for the type and length 
of the paper.

PREPARATION OF MANUSCRIPTS

Text file
Manuscripts must be drafted according to the template for each type of paper 
(editorial, original article, review, case report, special article, letter to the 
Editor).
The formats accepted are Word (.DOC) and RFT. The text file must contain 
title, authors’ details, abstract, key words, text, references, notes and titles of 
tables and figures. Tables and figures should be submitted as separate files. The 
file should not contain active hyperlinks. 
Title and authors’ details
Short title, with no abbreviations. First name in full, middle name’s initial, 
surname of the authors. Collective name, if any, as last author. Corresponding 
author marked with an asterisk. Affiliation (section, department and institution) 
of each author. Name, address, e-mail of the corresponding author.
Abstract and key words 
Articles should include an abstract of between 200 and 250 words. For 
original articles, the abstract should be structured as follows: background 
(what is already known about the subject and what the study intends to 
examine), methods (experimental design, patients and interventions), 
results (what was found), conclusions (meaning of the study). For sys-
tematic reviews and meta-analyses, the abstract should be structured as 
follows: introduction, evidence acquisition, evidence synthesis, conclu-
sions. Key words should refer to the terms from Medical Subject Headings 
(MeSH) of MEDLINE/PubMed. No abstracts are required for editorials or 
letters to the Editor.
Text
Identify methodologies, equipment (give name and address of manufacturer 
in brackets) and procedures in sufficient detail to allow other researchers to 
reproduce results. Specify well-known methods including statistical proce-
dures; mention and provide a brief description of published methods which 
are not yet well known; describe new or modified methods at length; justify 
their use and evaluate their limits. For each drug generic name, dosage and 
administration routes should be given. Brand names for drugs should be given 
in brackets. Units of measurement, symbols and abbreviations must conform 
to international standards. Measurements of length, height, weight and volume 
should be given in metric units (meter, kilogram, liter) or their decimal multi-
ples. Temperatures must be expressed in degrees Celsius. Blood pressure must 
be expressed in millimeters of mercury. All clinical chemistry measurements 
should be expressed in metric units using the International System of Units 
(SI). The use of unusual symbols or abbreviations is strongly discouraged. The 
first time an abbreviation appears in the text, it should be preceded by the words 
for which it stands.
References
It is expected that all cited references will have been read by the authors. The 
references must contain only the authors cited in the text, be numbered in 
Arabic numerals and consecutively as they are cited. Bibliographical entries in 
the text should be quoted using superscripted Arabic numerals. References must 
be set out in the standard format approved by the International Committee of 
Medical Journal Editors (http://www.icmje.org).
Journals
Each entry must specify the author’s surname and initials (list all authors when 
there are six or fewer; when there are seven or more, list only the first six and 
then “et al.”), the article’s original title, the name of the Journal (according to 
the abbreviations used by MEDLINE/PubMed), the year of publication, the vol-
ume number and the number of the first and last pages. When citing references, 
please follow the rules for international standard punctuation carefully. 
Examples:
– Standard article. 
Sutherland DE, Simmons RL, Howard RJ. Intracapsular technique of transplant 
nephrectomy. Surg Gynecol Obstet 1978;146:951-2. 

– Organization as author
International Committee of Medical Journal Editors. Uniform requirements for 
manuscripts submitted to biomedical journals. Ann Int Med 1988;108:258-65. 
– Issue with supplement 
Payne DK, Sullivan MD, Massie MJ. Women’s psychological reactions to 
breast cancer. Semin Oncol 1996;23(1 Suppl 2):89-97.

Books and monographs

For occasional publications, the names of authors, title, edition, place, publisher 
and year of publication must be given.

Examples:
– Books by one or more authors 
Rossi G. Manual of Otorhinolaryngology. Turin: Edizioni Minerva Medica; 
1987. 
– Chapter from book 
De Meester TR. Gastroesophageal reflux disease. In: Moody FG, Carey LC, 
Scott Jones R, Ketly KA, Nahrwold DL, Skinner DB, editors. Surgical treat-
ment of digestive diseases. Chicago: Year Book Medical Publishers; 1986. p. 
132-58. 
– Congress proceedings 
Kimura J, Shibasaki H, editors. Recent advances in clinical neurophysiol-
ogy. Proceedings of the 10th International Congress of EMG and Clinical 
Neurophysiology; 1995 Oct 15-19; Kyoto, Japan. Amsterdam: Elsevier; 1996. 

ElEctronic matErial

– Standard journal article on the Internet
Kaul S, Diamond GA. Good enough: a primer on the analysis and interpretation 
of noninferiority trials. Ann Intern Med [Internet]. 2006 Jul 4 [cited 2007 Jan 
4];145(1):62-9. Available from:
http://www.annals.org/cgi/reprint/145/1/62.pdf
– Standard citation to a book on CD-ROM or DVD
Kacmarek RM. Advanced respiratory care [CD-ROM]. Version 3.0. 
Philadelphia: Lippincott Williams & Wilkins; ©2000. 1 CD-ROM: sound, 
color, 4 3/4 in.
– Standard citation to a homepage
AMA: helping doctors help patients [Internet]. Chicago: American Medical 
Association; ©1995-2007 [cited 2007 Feb 22]. Available from: http://www.
ama-assn.org/.
Footnotes and endnotes of Word must not be used in the preparation of refer-
ences.
References first cited in a table or figure legend should be numbered so that 
they will be in sequence with references cited in the text taking into considera-
tion the point where the table or figure is first mentioned. Therefore, those ref-
erences should not be listed at the end of the reference section but consecutively 
as they are cited.

Notes
Authors’ contribution statement; list of the members of the collective name 
(author’s name in full, middle name’s initial in capital letters and surname, with 
relevant affiliation); contributors’ names; mention of any funding, research con-
tracts; conflicts of interest; dates of any congress where the paper has already 
been presented; acknowledgements.

Titles of tables and figures
Titles of tables and figures should be included both in the text file and in the 
file of tables and figures.

File of tables
Each table should be submitted as a separate file. Formats accepted are Word 
(.DOC) and RTF. Each table should be created with the Table menu of the 
word processing software of the operating system employed, by selecting the 
number of rows and columns needed. Tabulations are not allowed. Each table 
must be typed correctly and prepared graphically in keeping with the page 
layout of the journal, numbered in Roman numerals and accompanied by the 
relevant title. Notes should be inserted at the foot of the table and not in the 
title. Tables should be referenced in the text sequentially.

File of figures
Each figure should be submitted as a separate file. Formats accepted: JPEG 
set at 300 dpi resolution preferred; other formats accepted are TIFF and 
PDF (high quality). Figures should be numbered in Arabic numerals and 
accompanied by the relevant title. Figures should be referenced in the text 
sequentially. 
Reproductions should be limited to the part that is essential to the paper.
Histological photographs should always be accompanied by the magnification 
ratio and the staining method.
If figures are in color, it should always be specified whether color or black and 
white reproduction is required.



Vol. 152 - No. 3 GIORNALE ITALIANO DI DERMATOLOGIA E VENEREOLOGIA XIII

Vol. 152 June 2017 No. 3

GIORNALE ITALIANO DI
DERMATOLOGIA E VENEREOLOGIA

CONTENTS

PRACTICAL RECOmmENdATIONS  
FOR THE mANAGEmENT  
OF SKIN CANCER PATIENTS 
197 
ORIGINAL ARTICLES
Management and treatment of nail melanoma
dika E, Piraccini Bm, Fanti PA

203
Melanoma in the elderly 
manganoni Am, Pizzatti L, Pavoni L, Consoli F, damiani E, 
manca G, Gualdi G, Calzavara‑Pinton P

208
REVIEwS
Targeting subjects at high-risk of melanoma
Chiarugi A

213
Melanoma: clinical and dermoscopic diagnosis
Brancaccio G, Russo T, Lallas A, moscarella E, Agozzino m, 
Argenziano G

224
Histological reporting in patient management: fre-
quently asked questions
Filosa A, Filosa G

231
Staging and follow-up of cutaneous melanoma 
patients
Gutiérrez García‑Rodrigo C, Antonini A, Rocco T, Pellegrini C, 
micantonio T, Fargnoli mC

241
Treatment of metastatic melanoma: a multidiscipli-
nary approach
Fava P, Astrua C, Sanlorenzo m, Ribero S, Brizio m, Filippi AR, 
marra E, Picciotto F, Sangiolo d, Carnevale‑Schianca  F, 
Aglietta m, Sandrucci S, Ricardi U, Caliendo V, Quaglino  P, 
Fierro mT

262
Familial melanoma and multiple primary melanoma
de Simone P, Valiante m, Silipo V

266 
MELTUMP: how to manage these lesions in the clini-
cal routine
Piccolo V, moscarella E, Lallas A, Alfano R, Ferrara  G, 
Argenziano G



CONTENTS

XIV GIORNALE ITALIANO DI DERMATOLOGIA E VENEREOLOGIA June 2017

270
Management and treatment of mucosal melanoma of 
the genital tract
Vaccari S, Barisani A, dika E, Fanti PA, de Iaco P, Gurioli C, 
Tosti G

274
Melanoma and pregnancy
Salvini C, Scarfì F, Fabroni C, Taviti F

286
Practical indications for the management of non-mel-
anoma skin cancer patients
di Stefani A, del Regno L, Piccerillo A, Peris K

295
LETTERS TO THE EdITOR
Surgical approach to primitive melanoma
Simonacci m

297
ORIGINAL ARTICLES
Efficacy of cyclosporine A as monotherapy in 
patients with psoriatic arthritis: a subgroup analysis 
of the SYNERGY Study
Colombo d, Chimenti S, Grossi PA, marchesoni A, Foti R, 
Calzavara‑Pinton P, Zagni E, Ori A, Bellia G on behalf of the 
SYNERGY Study Group

302
REVIEwS
“Active” photoprotection: sunscreens with DNA 
repair enzymes
megna m, Lembo S, Balato N, monfrecola G

308 
CASE REPORTS
Recalcitrant cases of pyoderma gangrenosum, 
responding dramatically to systemic tacrolimus
Sadati mS, dastgheib L, Aflaki E

311
LETTERS TO THE EdITOR
IgA anti-epidermal transglutaminase autoantibodies: a 
simple test to improve differential diagnosis between 
dermatitis herpetiformis and atopic dermatitis 
Cananzi R, Carugno A, Vassallo C, Piccolo A, Brazzelli V, 
Borroni G

312
Acquired progressive hyperpigmentation 
Pagliarello C, Fabrizi G, Ricci R, Besagni F, de Felici B, 
Boccaletti V, Feliciani C, di Nuzzo S

314
Therapy of cutaneous larva migrans in pregnancy 
Veraldi S, Parducci BA, Pontini P

316
Natural weight-loss products and acne induction in a 
patient with thyroid dysfunction
Cirillo T, Lembo C, Balato A, Lembo S

317
Osteoclastic-like giant cells in a cutaneous squamous 
cell carcinoma
Tiberio R, miglino B, Boggio P, Valente G, Colombo E

318
Long-term follow-up assessment of daylight pho-
todynamic therapy with methyl aminolevulinate in 
patients with actinic keratosis
Fai d, Fai C, Cassano N, Vena GA

319
Atypical syphilitic chancre of the tongue in a HIV-
positive patient: the diagnostic role of NAATS
Ramoni S, Boneschi V, Cusini m

321
Different dermoscopic patterns of cutaneous mela-
noma metastases in the same patient
Pertusi G, miglino B, Tiberio R, Veronese F, Giorgione R, 
Gattoni m, Colombo E

322
Hereditary punctate keratoderma: clinical, pathology, 
treatment and follow-up
Panetta C, Paolino G, didona d, donati m, donati P

324
Dissecting cellulitis: responding to topical steroid 
and oral clindamycin
Garelli V, didona d, Paolino G, didona B, Calvieri S, Rossi A



Vol. 152 - No. 3 GiorNale italiaNo di dermatoloGia e VeNereoloGia 197

anno: 2017
mese: June
Volume: 152
No: 3
rivista: Giornale italiano di dermatologia e Venereologia
Cod rivista: G ital dermatol Venereol

lavoro: 5561-md
titolo breve: Nail aPParatUS melaNoma
primo autore: diKa
pagine: 197-202
citazione: G ital dermatol Venereol 2017;152:197-202

nostic delay may be related to the initial confusion with 
benign inflammatory disease or with benign neoplasms 
and to the frequent errors in the diagnosing process.

due to the particular anatomic location and the scarce 
number of overall cases in the reported series among 
Caucasians, no absolute consensus exists regarding the 
optimal diagnostic procedures and surgical treatment of 
Nam.10-16

Biopsy techniques have been adequately described 
by nail experts,10-12 but the two main problems in the 
correct choice and performance of the biopsy are prob-
ably related to the difficulty in performing surgery in 
the nail unit (not enough confidence of the dermatologic 
surgeons with nail apparatus histopathology) and the 
risk of permanent nail dystrophy when a portion of nail 
matrix is excised.

Nail apparatus melanoma (Nam) prevalence in Cau-
casians is estimated to range from 0.3% to 2.8% 

of all melanomas. Nam clinical presentation might be 
heterogeneous.1-6 The first clinical descriptions of this 
tumor on 1834 by Alexis Boyer, first surgeon to Napo-
leon, and the further definition of characteristics in 1886 
by Sir Jonathan Hutchinson, regarded advanced stage 
tumors, frequently associated with cutaneous pigmenta-
tion also known as Hutchinson sign.7, 8 Nowadays with 
the advent of dermoscopy and novel non invasive diag-
nostic techniques an early diagnosis is the objective of 
skin cancer screening in the diagnosis of melanomas of 
all subsets and also of Nam.

an early and prompt Nam diagnosis is associated with 
less invasive surgical procedures, and a better patient’s 
prognosis. Hence diagnosis is often delayed.9 the diag-
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a B S t r a C t
BaCKGroUNd: an early and prompt nail apparatus melanoma (Nam) diagnosis is associated with less invasive surgical procedures and a 
better patient’s prognosis. the diagnostic delay may be related both to the clinical misinterpretations and to errors in the diagnosing process. 
Biopsy techniques have been adequately described by nail experts, but the two main problems in the correct choice of the biopsy are probably 
related to the difficulty in performing surgery in the nail unit and the risk of permanent nail dystrophy.
metHodS: We retrospectively investigated anamnestic data and diagnostic procedures that all Nam patients referred from 1992 to January 
2014, with the following objectives: 1) to evaluate the initial misdiagnoses and quantify the diagnostic delay; 2) to correlate the type of the initial 
biopsy with the achievement of the correct diagnosis.
RESULTS: In our cases it was easier for a non-dermatologist to misdiagnose NAM for a benign inflammatory disease. Dermatologist instead 
were easier to refer patients to a tertiary center for nail diseases.
CoNClUSioNS: in the presence of a Nam clinical and dermoscopic suspicion, longitudinal biopsy is recommended in all cases of nail pig-
mentation (lateral or median), that is estimated in its width as 3-6 mm, or larger than 6 mm. regarding therapeutic surgery in our experience 
disarticulation compared to “functional surgical excision” did not correlate with a better prognosis.
(Cite this article as: dika e, Piraccini Bm, Fanti Pa. management and treatment of nail melanoma. G ital dermatol Venereol 2017;152:197-202. 
doi: 10.23736/S0392-0488.17.05561-4)
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this study objectives were:
 — endpoint 1: to evaluate the initial misdiagnoses 

and quantify the diagnostic delay. “Delay” was defined 
as more than 6 months from the time a patient first no-
ticed an abnormality on the involved nail (e.g. discolor-
ation, non-healing ulcer, nail plate splitting) until Nam 
diagnosis;

 — endpoint 2: to correlate the type of the initial bi-
opsy with the achievement of the correct diagnosis.

Results

Nam was diagnosed in 46 patients (3.5%) out of 
1640 melanomas diagnosed from 1992 until 2014. 
all the patients were Caucasian. Five patients with 
insufficient medical records were excluded. Forty-
one cases entered this study: 26 women and 15 men. 
the mean age at diagnosis of Nam was 61.2 (range 
29-88 years).

Endpoint 1

Previous misdiagnoses were frequently referred in 
our series and are shown in table i.

the misdiagnoses performed by non dermatologist 
were inflammatory diseases (75% of cases) such as ony-
chomycosis, a subungual hematoma, ulcer. dermatolo-
gist most frequent misdiagnoses were: squamous cell 
carcinoma (approximately 30% of cases) and acquired 
nevus (20-25% of cases).

the diagnostic delay was considered in 35 out of 41 
patients; the other patients’ anamnestic data were not 
reliable. almost 90% of patients had a delayed diagno-
sis. the median delay time was 48 months (range 16-72 
months).

Endpoint 2

a punch biopsy was performed in 5 cases referred 

regarding therapeutic surgery, the current tendency 
is directed toward a more conservative approach when 
dealing with early stage Nam. Good outcomes have 
been reported, though few series are large enough to 
permit definitive surgical recommendations.17-22

We will describe herein our experience in the man-
agement of Nam with special regard to the anamnestic 
data on the most frequent clinical diagnostic errors, the 
diagnostic procedures and the surgical management.

materials and methods

We retrospectively investigated anamnestic data and 
diagnostic procedures that all Nam patients referring to 
the Skin Cancer Unit of the dermatology and the labo-
ratory of dermatopathology of the University of Bolo-
gna, from 1992 to January 2014, had undergone before 
a definitive diagnosis. Only cases with at least 3 years of 
follow-up were included.

anamnestic data achieved from patients’ charts and 
regarding the initial diagnoses were divided in two 
groups: 1) initial diagnosis performed by a dermatolo-
gist; 2) diagnosis performed by a non-dermatologist 
(general practitioner, orthopedic, or other specialists). 
Further on, initial diagnoses (misdiagnoses) were sub-
divided in 1) inflammatory disease; 2) benign tumors; 
3) malignant tumors.

Bioptic procedures considered were: 1) punch biopsy 
(cases were referred to our laboratory for histopatho-
logic evaluation); 2) longitudinal biopsy considering 
both types lateral and median longitudinal nail biopsy; 
and 3) tangential biopsy (tangential matrix excision). 
the latter two procedures were performed in our insti-
tution in most cases.

transverse matrix biopsy was not considered among 
the procedures since it is not widely used by our team 
of dermatologic surgeons and further on, there were no 
cases referred with this procedure.23-27

Finally surgical procedures were: 1) functional sur-
gery (functional surgical excision), consisting in an en 
bloc Na excision (including nail bed, hyponychium, 
proximal fold, matrix, with a 6 mm lateral margin 
around the anatomic delineating structures and down to 
the bone);28 and 2) phalanx disarticulation. the analy-
ses obtained from each case were correlated to literature 
data. Histopathologic specimens were collected from 
the laboratory of dermatopathology and assessed re-
specting the final AJCC guidelines.29

Table I.—�Anamnestic data on initial diagnoses and estimated di-
agnostic delay.

Profession/diagnosis Non-dermatologist 
initial diagnosis

dermatologist
initial diagnosis

Inflammatory disease 75% 23%
Benign neoplasms 14% 37%
malignant neoplasm 11% 40%
delay on diagnosis (months) 34-72 16-24
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in 29 patients and was diagnostic in all cases (Figure 
2a, B).

a tangential biopsy was performed in 3 cases. the di-
agnosis of melanoma could be performed in each case, 
but the determination of Breslow thickness was evalu-
ated as difficult and imprecise by histopathologists.

three patients underwent Nam en bloc surgical ex-
cision at first approach as clinical features and addi-
tional clues such as Hutcinson sign were suggestive for 
melanoma.

to our laboratory for histopathologic evaluation at the 
nail bed level and in one case performed at the matrix 
level. only the latter case of Nam out of the 6 cases, 
was diagnosed by the biopsy (Figure 1a, B). Histo-
pathologist required clinical patient evaluation and a 
second longitudinal biopsy was performed in 4 cases 
and en bloc tumor excision in two cases (the clinical 
features of these latter cases were strongly suggestive 
for melanoma).

the longitudinal incisional biopsy was performed 

Figure 1.—A, B) Histopathologic aspects of a nail matrix biopsy (H&E Original magnification 10X; 25X) showing proliferation of atypical melano-
cytes in the basal and suprabasal layers of the nail matrix.

Figure 2.—A, B) Histopathologic aspects of a longitudinal nail biopsy (H&E Original magnification 20X; 25X) showing proliferation of atypical 
melanocytes in the nail matrix and nail bed.
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Histopathology showed a median Breslow thickness 
of 2.6 mm (range 0.4 to 6).

No correlation was found between surgical proce-
dures and patients outcome:26 disarticulation compared 
to “functional surgical excision” did not correlate with 
a better prognosis.30

Finally on staging,27 sentinel lymph node positiv-
ity was retrived in 4/41 patients. the latter underwent 
complete lymph node dissection; 8/41 (19.5%) patients 

regarding therapy and the correlation of the latter 
with patients’ prognosis, in our experience all patients 
underwent surgery. thirty-two patients underwent a 
conservative surgery with en bloc Na excision. two out 
of 31 patients had a local recurrence, respectively after 
12 and 20 months. a disarticulation of the last phalanx 
was further performed.

Nine patients the disarticulation of the last phalanx 
was performed at first approach.

Figure 3.—a, B) Surgical aspects of nail matrix punch biopsy and C, d) nail longitudinal biopsy.
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Controversies regarding Nam treatment have per-
sisted for decades. the surgical management of Nam 
has been influenced by studies on CM. In CM, wide 
local excision (Wle) is the treatment of choice, con-
sequently early recommendations for Nam promoted 
amputation of the affected finger or toe. Recent series 
reported that the resection level of amputations does 
not influence the prognosis.20-23, 26, 27 the conservative 
approach, performing the so called “functional surgical 
excision” has shown a good outcome with low rates of 
recurrences, especially in cases of Nam in situ or Nam 
with Breslow thickness <1 mm.

Conclusions

regarding Nam prognosis, most studies refer to 
single center’s experiences, reporting relatively small 
series if compared to Cm.27 We believe that the correct 
evaluation of the patients is crucial for patients’ out-
come in terms of prognosis. though, similar to mela-
nomas of other subsets, a lot has still to be explained 
in Nam regarding the biologic behavior and prognosis, 
considering that the latter might be influenced by intrin-
sic genetic characteristics.30-32
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to date, universal accepted recommendations regard-
ing the management of Cm in older ages have not been 
made. improving the cancer management of elderly 
people, defined as individuals aged over 65 years, has 
become a major public health issue as the worldwide 
population ages. treatment decisions for older patients 
with Cm are controversial, and there seems to be un-
derutilization of sentinel lymph node (SlN) biopsy, 
lymph node dissection and use of systemic agents in the 
elderly population.7 moreover, Cm management in the 
elderly may be difficult, mainly due to comorbidities.

We report here the experience of the melanoma Unit 
of aSSt Spedali Civili in Brescia, italy. the character-

the incidence of cutaneous melanoma (Cm) in el-
derly patients has increased in recent years with 

an unfavorable oncologic outcome. it is commonly 
reported that age is an important prognostic factor in 
Cm. elderly patients seem to have worse outcomes than 
younger patients with Cm, regardless of the clinical and 
histological characteristics of the primary tumor.1-4 the 
current tumor, Node, and metastasis (tNm) Staging 
System has significant predictive capabilities for patient 
prognosis and survival.5 However, some studies sug-
gest that patient age should be incorporated into staging 
systems as it represents an important predictor of Cm 
outcomes.2, 4, 6
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a B S t r a C t
BaCKGroUNd: among older patients, melanoma in general presents biological features related to a more aggressive biology, such as more 
locally advanced tumor. Management of melanoma in elderly may be difficult, mainly due to comorbidities. We report the experience of the 
melanoma Unit of aSSt Spedali Civili in Brescia, italy.
METHODS: Study subjects were drawn from 3444 patients with histological confirmed melanoma. Data were extracted from electronic data-
base of the melanoma Unit of aSSt Spedali Civili in Brescia, italy. Patients who received diagnosis of cutaneous melanoma at age of 65 years 
or older were retrospectively evaluated. For each diagnosed melanoma, histological characteristics, treatment, and outcomes were evaluated.
RESULTS: Of the 805 patients described in this study, 444 were males and 361 females. Statistically significant differences were found between 
patients aged 65-80 years and those aged >80 years considering melanoma prognostic factors, such as Breslow thickness, number of mitoses/
mm2 and ulceration.
CoNClUSioNS: older age is recognized as an independent poor prognostic factor in melanoma patients, and melanoma in older patients have 
a distinct natural history. it was found that management of cancer in old person represents a major challenge to medical practice. We believe that 
the choice of therapy should be individualized and based upon the individual’s overall health and that, particularly in these cases, management 
often requires interdisciplinary cooperation between dermatologist, surgical specialist, oncologist and geriatrician.
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mitoses was 3.29±7.18/mm2 (range 0-70) and 95 Cm 
(12%) presented ulceration.

Female patients had thinner Cm than male patients 
(1.16 mm in women vs. 1.38 mm in men) but this dif-
ference was not significant (P=0.14).

regarding Cm histological subtypes, we found 329 
superficial spreading melanoma (SSM) (41%), 131 un-
determined melanoma (Um) (16%), 113 (14%) in-situ 
Cm, 112 lentigo maligna melanoma (lmm) (14%), 56 
(7%) nodular melanoma (Nm), 19 (2%) acral lentigi-
nous melanoma (alm), and 2 desmoplastic melanoma 
(dm) (0.2%). in 43 patients (5.3%), the histological 
subtype resulted to be unknown.

among all patients, 157 (20%) underwent SlN bi-
opsy and 32 (20%) of them resulted to be positive. Nine 
patients (1.1%), despite having a Cm tNm stage that 
assumed SlN biopsy, did not perform the operation for 
comorbidities reasons, also considering their families’ 
will.

We divided the sample of 805 patients into two 
groups: G1 included 684 patients aged 65-80 years 
(80%) and G2 counted 121 patients of 81 years and 
older (15% of total).

Between these two groups, we found some relevant 
statistical differences: patients of G1 presented a me-
dium Breslow thickness of 1.12 mm, while Breslow 
thickness of G2 patients resulted to be 2.17 mm, and the 
difference between these values appeared to be signifi-
cant (P<0.001) (Figure 1).

We found the same significance analyzing the pres-

istics of Cm in patients aged >65 years were analyzed, 
a literature review was carried out focusing on the main 
factors associated with Cm in elderly age.

materials and methods

Study subjects were drawn from 3444 patients with 
histological confirmed CM. Data were extracted from 
electronic database of the melanoma Unit of aSSt 
Spedali Civili in Brescia, italy. We retrospectively 
evaluated patients who received diagnosis of Cm at 
age of 65 years and older. Within this group, Cm de-
veloped in 805 patients. the sample was then divided 
into two groups according to age: Group 1 (G1), pa-
tients aged 65-80 years old and Group 2 (G2), pa-
tients aged >80 years. For each diagnosed Cm, histo-
logical characteristics, treatment and outcomes were 
evaluated.

Clinical variables included patients’ age, gender and 
site of primary Cm categorized into four anatomic lo-
cations: head and neck, trunk, upper extremities and 
lower extremities. Pathological features analyzed Bres-
low thickness, number of mitoses, ulceration, histologic 
subtype and SlN details when performed.

all data were elaborated using Student’s t-test, χ² test 
and Fisher test. A significance level of 0.05 was consid-
ered for all analysis.

regarding literature review, articles were gathered 
using “melanoma” as heading term and “elderly”, “old-
er ages”, “geriatric” as subheading terms or checking 
the bibliographies of previously assembled reports.

Results

among our database, that includes 3444 records, 
805 patients aged 65 years and older received diag-
nosis of Cm, 444 men (55%) and 361 women (45%). 
they represented 23% of all Cm patients included in 
our database. the median age resulted to be 73.63 years 
(ds±5.97, range 66-95). regarding anatomical site of 
Cm, 125 patients (16%) presented the primary tumor 
on head and neck, 331 (41%) on the trunk, 142 (18%) 
on the upper extremities and 197 (24%) on the lower 
extremities. For the 10 patients left (1.2%), data about 
primary site of Cm resulted non-available.

the median Breslow thickness resulted to be 
1.28±2.11 mm (range 0-22), the median number of 

Figure 1.—average Cm Breslow thickness in G1 and G2.
Cm: cutaneous melanoma; G1: Group 1 (patients aged 65-80 years); 
G2: Group 2 (patients aged >80 years).
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Cm with higher rates of recurrence and distance metas-
tases.11-13 in particular, males aged 70-89 years have an 
incidence rate almost twice that of females 7 and the 
highest percentage of Cm-related deaths occur in pa-
tients aged 75-84.2, 4, 6 Furthermore, elderly patients 
have a higher incidence of dm, alm and lmm, which 
are related to a poorer outcome.3, 4 it is still unclear 
whether age differences in Cm death and lymph node 
metastasis are due to the biology of the tumor itself or 
variations in hosts’ immune response.6, 12

thus, it seems apparent that Cm at the extremes of 
age have a distinct natural history and that the variable 
behavior of Cm in older patients might be due to differ-
ences in the aggressiveness of the tumor and/or altered 
host response to the disease, changes in lymphatic flow, 
comorbidities, or, more likely, to a combination of these 
factors.4, 6, 7, 13, 14

results of our study seem to show that patients aged 
81 and older present worse prognostic factors than pa-
tients aged 65-80. moreover, we have to consider that 
the so called “oldest old” could suffer from more co-
morbidities and could be frailer than patients <80 years. 
the increasing number of medical comorbidities should 
be considered when planning treatment.15

our study showed that most of our patients with Cm 
aged >65 and older presented the primary tumor on the 
trunk. this result is not in line with previous reports in 
which the detection of Cm in older patients involved 
mainly the extremities, as showed by Cavanaugh-

ence of ulceration: this pathological feature involved 66 
Cm of G1 (9.6%) and 29 Cm of G2 (29%). in addition, 
the number of mitoses was different: while G1 Cm had 
an average number of mitoses/mm2 of 2.82, patients in-
cluded in G2 presented Cm with an average number of 
6.05 mitoses/mm2 (P=0.0002).

a relevant difference resulted also considering the 
anatomical site of primary Cm: in both groups the trunk 
was the most common site, but a significant percentage 
of G2 patients had primary Cm localized on head and 
neck (26%) than G1 (14%) (Figure 2).

regarding histological subtype, SSm resulted to 
be the most prevalent in both groups, although in G2 
groups we found a significant occurrence of LMM 
(26%) and Nm (13%) than G1, where we counted 12% 
of llm and 6% of Nm (Figure 3).

SNl biopsy revealed nodal metastasis in 20.3% of 
G1 patients and 21.1% of G2 patients. No significant 
differences were found between the two groups.

discussion

over the last two decades, there has been an expan-
sion of the older population and especially of people 
over 80 — the so-called “oldest old.”8 regarding Cm, 
nearly half of these tumors are now diagnosed in elderly 
population and the majority of Cm-related deaths is ris-
ing among patients aged 65 years and older.9, 10 older 
patients are more likely to present with locally advanced 

Figure 2.—Site of primary Cm in G1 and G2.
Cm: cutaneous melanoma; G1: Group 1 (patients aged 65-80 years); 
G2: Group 2 (patients aged >80 years).

Figure 3.—Cm histological subtype in G1 and G2.
Cm: cutaneous melanoma; G1: Group 1 (patients aged 65-80 years); 
G2: Group 2 (patients aged >80 years); SSM: superficial spreading 
melanoma; lmm: lentigo maligna melanoma; alm: acral lentiginous 
melanoma; Um: undetermined melanoma; Nm: nodular melanoma).
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tion in elderly age, focusing on the early detection of 
Cm. in this regard, the occasional total skin evaluation 
during a routine medical care could have an important 
impact on the suspicion of Cm in elderly patients, di-
rected to early surgical excision.17 indeed, early rec-
ognition is the most important intervention to improve 
melanoma prognosis. in this regard, dermatologists play 
a crucial role in skin cancer prevention and represent an 
important check-point to start a multidisciplinary ap-
proach to Cm.26 among the oldest patients, we believe 
that the choice of therapy should be individualized and 
based upon the individual’s overall health and frailty. 
Particularly in these cases, management often requires 
interdisciplinary cooperation between dermatologist, 
surgical specialist, oncologist and geriatrician.
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nevertheless, for the previous considerations, it be-
comes necessary to wonder whether the identification 
of these features is sufficient to realize an effective ac-
tivity of prevention or whether we have to identify even 
other factors.

Moles

High number nevi and/or the presence of atypical 
nevi is probably the most important constitutional risk 
factor. the meta-analysis by Gandini et al.7 shows that 
a high number of nevi increases the risk of melanoma: a 
total number of common nevi of 16-40 units compared 
to 0-15 units brings a rr=1.47 (95% Ci:1.36-1.59). a 
very high number nevi over the 100 units makes the risk 
almost seven times greater (pooled rr=6.89; 95% Ci: 
4.63-10.25). also the count on the only arms can be a 
good predictor of risk for melanoma: 11-15 nevi versus 
no nevi, produces a risk almost five time greater (pooled 
rr=4.82; 95% Ci: 3.05-7.62).

This variable has been confirmed more recently by 

the cutaneous melanoma incidence is rising deeply, 
most of all for the in situ and thin tumors (<1 mm 

of thickness according to Breslow), but the thick tumors 
and mortality are not decreasing.1-4

evidently the current strategies for early diagnosis are 
been initially effective,5 but the opportunistic screening, 
in the way which has been realized at the moment, re-
sults insufficient to make further progresses in the fight 
against the melanoma.6

Up to now, there are no evidences neither for or 
against screening population-based, because controlled 
randomized studies showing mortality reduction are 
missing. it remains fundamental to identify the subjects 
at greater risk, whom the secondary prevention activity 
should be addressed to.

the main risk factors for cutaneous melanoma are 
well established. they are both constitutional and en-
vironmental: high number of nevi and/or presence of 
atypical nevi, light phenotype and low skin type, famil-
iarity for melanoma, previous melanoma, high sun-ex-
posure, sunburns.
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iris) and by niH 17 (here, an essential requirement is the 
familiarity for melanoma). according to newton, the 
amS is present in 15% of melanoma patients.16

actually this condition can occur sporadically or in fa-
milial setting; according to rigel et al.’s classification,18 
the risk increases from 6% if only amS sporadic, up to 
50% if there is also personal and familial melanoma.

it is very important to identify the subjects carriers 
of amS, even if only a sporadic type, to monitor them 
very carefully, and to carry out an accurate anamnes-
tic familial history. in these patients the practice of skin 
self-examination could be very difficult to perform, so 
it is probably prudent to submit them to dermatological 
examination about twice a year.

sun exposure and indoor tanning

the iarC established that “There is sufficient evi-
dence in humans for the carcinogenicity of solar ra-
diation. Solar radiation causes cutaneous malignant 
melanoma and non-melanocytic skin cancer.” 19 the inter-
mittent sun exposure (rr=1.61) and sunburns (rr=2.03) 
are a proven environmental risk factor for melanoma.20 a 
bias recall can weigh very much on the evaluation of this 
aspect, however, even in a recent australian study, 63% 
of all melanoma and quite all keratinocyte cancers are at-
tributed to high levels of sun exposure.21

another very important environmental risk is the ex-
posure to artificial ultraviolet (UV) light, as confirmed by 
iarC.19 the exposure to tanning indoor devices strongly 
increases the risk of melanoma and non-melanoma skin 
cancer.22, 23 In particular, if the first exposure is before the 
age of 30, the risk of melanoma increases of 75%.24

indoor tanning is a risk factor for melanoma even 
without burns from indoor devices or outdoor sun expo-
sure.25 Melanoma risk is confirmed for users of tanning 
bed versus non-users, especially for more than 10 tan-
ning sessions, and no statistical significance difference 
in the risk is found between before and after 2000, sug-
gesting that more recent tanning instrumentals are not 
safer than older models.26 nilsen evaluated irradiance 
of indoor tanning devices and found an alarming emis-
sion of UVa higher than sun UV.27

Actinic damage

The role of UV radiation is confirmed even by the 
evidence that the subjects who are carriers of actinic 

argenziano et al.:8 the presence of 20 nevi or more on 
the arms is an independent predictor of high total num-
ber nevi on whole body and of risk for melanoma. this 
aspect can be a rapid tool for general practitioners to 
identify some individuals at risk that must be addressed 
to dermatologists for a complete examination.

nevertheless, if we want to obtain better results in 
early melanoma diagnosis, it is mandatory to consider 
some other data: in the paper of Williams et al.9 the au-
thors confirm that a high number of nevi represents a risk 
factor, but a considerable percentage of melanoma cases 
(42%) is found in patients with less than 20 nevi. inter-
estingly some recent studies 10, 11 pointed out that patients 
with a high number of nevi have melanomas with a lower 
thickness at diagnosis. this may be explained with a bet-
ter awareness of the risk and a consequent more accurate 
surveillance (as skin self-examination or dermatological 
examination) in subjects carriers of numerous moles. ri-
bero 10 even found in the subgroup of patients with posi-
tive sentinel lymph node a better survival associated to 
high count of nevi. in this case, it could be assumed that 
the biological behavior of melanoma is different when 
associated to high number of moles.

Having many nevi is undoubtedly a risk factor for de-
veloping melanoma, nevertheless we always remember 
that the melanomas develop also in people with a few 
nevi and this condition is sometimes associated for vari-
ous reasons to a worse prognosis.

For atypical nevi, the risk is even more elevated: even 
only one atypical nevus raises the risk (rr) to 1.60 
(95% Ci: 1.38-1.85,) up to 10.49 (95% Ci: 5.05-21.76) 
if there are 5 atypical nevi.7 in terms of risk, the weight 
of one atypical nevus in more is greater than one com-
mon nevus (rr 1.02 versus 1.51).

regarding the topic “nevi”, a condition especially at 
risk is the atypical mole syndrome (amS),12 character-
ized by a very high number of nevi and the presence of 
atypical nevi.

the incidence of amS in the general population is not 
well-known,13 but according to Greene et al., the risk in-
creases up to 500-fold when being carriers of this condi-
tion and when at least two family members are affected 
by melanoma.14 the classic amS 15 has 100 or more nevi, 
at least 1 nevus 8 mm or larger in diameter and at least 1 
nevus clinically atypical. Other classifications are made 
by newton et al.16 (besides a high number of nevi moles 
are required in particular sites such as buttocks, scalp or 
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well known because changes by populations, but above 
all, many tumor registries record only the first tumor. 
the incidence of a second melanoma is estimated to be 
about 25-fold than that attended in the general popula-
tion for melanoma. according to mcmeniman,33 37% 
of mPm has familiarity for melanoma, 17% family his-
tory for mPm, and 42% presence of atypical nevi. this 
shows the strong influence of genotype in this group of 
patients. obviously melanoma patients are already fol-
lowed periodically for their disease, but it is necessary 
to underline the importance of a long follow-up even for 
the in situ or very thin melanoma. it is fundamental for 
early diagnosis, to suggest cutaneous check for the rela-
tives. about 30% of mPm is synchronous (diagnosed 
at same moment or within three months), so it is of ex-
treme importance to examine the overall skin surface, 
even when a patient is addressed to visit for a single 
suspicious pigmented lesion.

Gender, hormones, age

Cutaneous melanoma has a higher incidence rate in 
the male sex, and in both genders it is higher after 50 
years of age. nevertheless, there are some differences 
that have to be underlined.

Before the age of 50 the incidence results higher in 
females.34, 35

the increasing use in the last 30 years of female 
hormones as oral contraceptives or infertility therapy 
focused investigations on the possible relationship be-
tween exogenous hormones and melanoma risk. many 
works documented also receptors for estrogens on nevi 
and melanoma. Controversial data are provided by the 
literature: Koomen et al. found increased risk of mela-
noma for assumption of hormonal therapy,36 whereas 
other authors found no relationship neither between ex-
ogenous hormones and melanoma, nor between preg-
nancy and melanoma prognosis.37 a more recent meta-
analysis including studies published in the last 30 years, 
did not find increased risk of melanoma in women as-
suming oral contraceptives, fertility drugs or hormonal 
replacement therapy.38

it can be assumed that the excess of melanoma in fe-
males in younger age is attributable to more intensive 
use of tanning devices, as suggested from some epide-
miological data.

on the other hand, it is interesting to note, even if this 

damage result at high risk for melanoma.28 actinic kera-
tosis is caused by high chronic sun-exposure, and it is 
an important risk factor for basal cell carcinoma (BCC) 
and squamous cell carcinoma (SCC), in particular it is a 
well-known precursor of the latter. it is very interesting 
to note that the carriers have an increased risk even for 
melanoma, and in particular it has been calculated that 
the risk increased from none to at least 10 aK for BCC, 
SCC and melanoma from 7.2% to 26.5%, from 1.2% to 
13.6%, and from 0.7% to 1.9% respectively.29

a meta-analysis by Gandini 28 showed a strong posi-
tive association between melanoma and pre-malignant 
skin cancer lesions (rr 4.28; 95% Ci: 2.80-6.55) and 
even between melanoma and other minor indicators 
of actinic damage, such as solar lentigo and elastosis 
(rr 2.02 95% Ci: 1.41-3.29). the association between 
non-melanoma skin cancer and melanoma is confirmed 
in a more recent review and retrospective studies.30, 31 
these associations are a common evidence in our daily 
clinical practice, even if not quantified. So, the patients 
affected by BCC (a very frequent skin tumor) have to 
be followed because at risk for other BCC (frequently 
multiple over time) but also for the risk of melanoma.

it is also well-known, even by patients, and docu-
mented by many studies, that the subjects with light eye 
color, red or blond hair color, light skin color, low pho-
totype, high density of freckles have a significant higher 
risk for melanoma.28, 32

Familiarity and multiple primary melanoma

about 8-12% of cutaneous melanomas occur in a 
familial setting and positive family history involves an 
increased risk (rr 1.74 95% Ci: 1.41-2.14).28 only in 
about 10% of families with at least two cases the CD-
KN2A gene mutated is found. even when there is only 
one relative of first or second degree, a yearly check 
of the cutaneous surface in dedicated surgery is very 
important. in families with CDKN2A mutation, it can 
be suitable to perform a skin check every six months. 
For the same reason every melanoma patient should be 
reminded the great importance of cutaneous examina-
tion for their relatives.

multiple primary melanoma (mPm) is not a rare oc-
currence. the patients affected by melanoma develop 
a second melanoma in 1.3-8.6% of cases, according to 
the different surveys. the real incidence of mPm is not 
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classical and well-known risk factors, consider the risk 
derived from gender and age, and especially consider 
all people not sensitized on melanoma problem at risk 
for thick melanoma with bad prognosis. People not 
aware or who underestimate this type of risk, do not 
perform self-skin examination and/or dedicated clinical 
examination. as such, they should be considered at risk 
of deadly melanoma. all subjects over 50 years should 
periodically undergo clinical examination at least per-
formed by a general practitioner, and addressed to a 
specialist in case of suspicious lesions or important risk 
factors.

as Weinstock said: “A successful attack on the mela-
noma mortality problem must address this very high-
risk population, but cannot be restricted to it because of 
the majority of melanomas that will arise outside of that 
high-risk group”.51

References

 1. Crocetti e, Caldarella a, Chiarugi a, nardini P, Zappa m. the thick-
ness of melanomas has decreased in central italy, but only for thin 
melanomas, while thick melanomas are as thick as in the past. mela-
noma res 2010;20:422-6.

 2. toender a, Kjaer SK, Jensen a. increased incidence of melanoma in 
situ in denmark from 1997 to 201: results from a nationwide popula-
tion-based study. melanoma res 2014;24:488-95.

 3. Shaikh Wr, dusza SW, Weinstock ma, oliveria Sa, Geller aC, 
Halpern aC. melanoma thickness and survival trends in the United 
States, 1989-2009. J natl Cancer inst 2015;108(1).

 4. Whiteman dC, Baade Pd, olsen Cm. more people die from thin mel-
anomas (<=mm) than from thick melanomas (> 4mm) in Queensland, 
australia. inv dermatol 2015;135:1190-3.

 5. Balzi d, Carli P, Geddes m. malignant melanoma in europe: changes 
in mortality rates (1970-1990) in european Community countries. 
Cancer Causes and Control 1997;8:85-92.

 6. Bordoni a, leoni-Parvex S, Peverelli S, mazzola P, mazzucchelli l, 
Spitale a. opportunistic screening strategy for cutaneous melanoma 
does not change the incidence of nodular and thick lesions nor reduce 
mortality: a population-based descriptive study in the european re-
gion with the highest incidence. melanoma res 2013;23:402-7.

 7. Gandini S, Sera F, Cattaruzza mS, Pasquini P, abeni d, Boyle P, et 
al. meta-analysis of risk factors for cutaneous melanoma: i. common 
and atypical naevi. eur J Cancer 2005;41:28-44.

 8. argenziano G, Jacomel J, Zalaudek i, apalla Z, Blum a, de Simone 
P, et al. twenty nevi on the arms: a simple rule to identify patients 
younger than 50 years of age at higher risk for melanoma eur J Can-
cer Prev 2014;23:458.

 9. Williams C, Quirk C, Quirk a. melanoma: a new strategy to reduce 
morbidity and mortality. australasian med J 2014;7:266-71.

10. ribero S, davies Jr, requena C, Carrera C, Glass d, rull r, et al. 
High nevus counts confer a favorable prognosis in melanoma pa-
tients. int J Cancer 2015;137:1691-8.

11. Geller aC, mayer Je, Sober aJ, miller dr, argenziano G, et al. total 
nevi, atypical nevi and melanoma thickness: an analysis of 566 pa-
tients at 2 centers. Jama dermatol 2016;152:413-8.

12. naeyaert Jm, Brochez l. dysplstic nevi. n engl J med 2003;349:2233-
40.

13. Silva JH, Sà BC, avila al, landman G, duprat neto JP. atypical 

does not concern strictly the secondary prevention, that 
women affected by cutaneous melanoma have a better 
prognosis than men, even under the same demographic, 
clinical and pathological variables. So the female sex 
seems to be protective on mortality from melanoma, 
even if the explanation is still unknown.39, 40

Cutaneous melanoma becomes more frequent in peo-
ple aged over 50, and more and more with increasing 
age. in this group of age, males are affected more fre-
quently than females. moreover males develop melano-
mas with worse prognosis and consequently they have a 
higher mortality.35, 41 For this reason the literature data 
are in agreement to consider males aged over 50 as sub-
jects at greater risk of deadly melanoma.42-44

Particular people groups

Some groups of people, albeit a small part of the pop-
ulation, seem to be at greater risk of melanoma: recipi-
ents transplant, HiV/aidS positive patients, and those 
affected by Parkinson’s disease.

Because of the immunosuppressive therapy, the 
transplant recipients have an increased risk to develop 
tumors. among the skin tumors, nmSCs are particu-
larly frequent, but even the occurrence of melanoma 
is more elevated than in the general population (2.4 
fold).45 moreover the behavior of disease seems to be 
worse, characterized by a lower survival.46

Patients affected by HIV/AIDS have a significant high-
er risk of nmSC 47 and melanoma. this latter risk seems 
unchanged by introduction of antiretroviral therapy.48

melanoma incidence results higher in patients affect-
ed by Parkinson’s disease.49 this association has been 
investigated for a long time and at first it has been at-
tributed to leVodoPa therapy. more recently this link 
has been denied even if it is not clear what is shared by 
the two pathological conditions. the recent work car-
ried out by Hu et al.50 showed a possible explanation in 
a germline ParK2 mutation (ParK2 is a tumor sup-
pressor gene) found in Pd, in melanoma patients and in 
cell line melanoma.

Conclusions

in absence of an organized screening program, we 
need to improve the secondary prevention strategy for 
melanoma. So, we must reach the subjects carriers of 



CHiarUGi tarGetinG SUBJeCtS at HiGH-riSK oF melanoma

212 Giornale italiano di dermatoloGia e VenereoloGia June 2017

32. armstrong BK, Kricker a. the epidemiology of UV induced skin 
cancer. J Photochem Photobiol B 2001;63:8-18.

33. mcmeniman e, deambrosis K, deambrosis B. risk factors in a co-
hort of patients with multiple primary melanoma, austral J dermatol 
2010;51:254-7.

34. itacan; [internet]. available from: http://itacan.ispo.toscana.it/italian/
itacan.htm [cited 2017, Feb 7].

35. Geller aC, richard WC, Sober aJ, Gonsalves l, Christiansen WS, 
miller dr. melanoma epidemic: an analysis of six decades of data 
from Connecticut tumor registry. J Clin oncol 2013;31:4172-8.

36. Koomen er, Joosse a, Herings rmC, Casparie mK, Guchelaar HJ, 
nijsten t. estrogens, oral contraceptives and hormonal replacement 
therapy increase the incidence of cutaneous melanoma: a population-
based case-control study. ann oncol 2009;20:358-64.

37. lens m, Bataille V. melanoma in relation to reproductive and hormo-
nal factors in women: current review on controversial issues. Cancer 
Causes Control 2008;19:437-42.

38. Gandini S, iodice S, Koomen e, di Pietro a, Sera F, Caini S. Hor-
monal and reproductive factors in relation to melanoma in women: 
current review and meta-analysis. eur J Cancer 2011;47:2607-17.

39. de Vries e, nijsten te, Visser o, Bastiaannet e, van Hattem S, Jans-
sen-Heijnen ml, et al. Superior survival of females among 10,538 
dutch melanoma patients is independent of Breslow thickness, histo-
logic type and tumor site. annal oncol 2008;19:583-9.

40. Crocetti e, Fancelli l, manneschi G, Caldarella a, Pimpinelli n, Chi-
arugi a, et al. melanoma survival: sex does matter, but we do not 
know how. eur J Cancer Prev 2016;25:404-9.

41. Surveillance, epidemiology, and end results Program; [internet]. 
available from: https://seer.cancer.gov/ [cited 2017, Feb 7].

42. lasithiotakis K, leiter U, meier F, eigentler t, metzler G, moehrle 
m, et al. Age and gender are significant independent predictors of sur-
vival in primary cutaneous melanoma. Cancer 2008;112:1795-804.

43. Janda m, Youl PH, lowe JB, Baade Pd, elwood m, ring it, et al. 
What motivates men age ≥ 50 years to participate ina screening pro-
gram for melanoma. Cancer 2006;107:815-23.

44. rat C, Grimault C, Quereux G, dagorne m, Gaultier a, Khammari 
a, et al. Proposal for an annual skin examination by a general practi-
tioner for patients at high risk for melanoma: a French cohort study. 
BmJ open 2015;5:e007471.

45. dahlke e, murray Ca, Kitchen J, Chan aW. Systematic review of 
melanoma incidence and prognosis in solid organ transplant recipi-
ents. transplant res 2014;3:10.

46. robbins Ha, Clarke Ca, arron St, tatalovich Z, Kahn ar, Hernan-
dez BY, et al. melanoma risk and survival among organ transplant 
recipients. J invest dermatol 2015;135:2657-65.

47. Silverberg mJ, leyden W, Warton em, Quesenberry Jr CP, engels 
EA, Asgari MM. HIV infection status, immunodeficiency, and inci-
dence of non-melanoma skin cancer. JnCi 2013;105:350-60.

48. olsen Cm, Knight l, Green aC. risk of melanoma in people with 
HiV/aidS in the pre and post-Haart eras: a systematic review and 
meta-analysis of cohort studies. Plos one 2014;9:e95096.

49. Huang P, Yang Xd, Chen Sd, Xiao Q. the association the Parkin-
son’s disease and melanoma: a systematic review and meta-analysis. 
transl neurodegener 2015;3:4-21.

50. Hu HH, Kannengiesser C, lesage S, andré J, mourah S, michel l, 
et al. ParKin inactivation links parkinson’s disease to melanoma. J 
natl cancer inst 2015;17:108.

51. Weinstock ma. Cutaneous melanoma: public health approach to 
early detection. dermatol ther 2006;19:26.

mole Syndrome and dysplastic nevi: identification of population at 
risk for developing melanoma – review article. Clinics 2011;66:493-9.

14. Greene mH, Clark WHJ, tucker ma, Kraemer KH, elder de, Fraser 
mC. High risk of malignant melanoma in melanoma-prone families 
with dysplastic nevi. ann intern med 1985;102:458-65.

15. Kopf aW, Friedman rJ, rigel dS. atypical mole syndrome. J am 
acad dermatol 1990;22:117-8.

16. Newton JA, Bataille V, Griffiths K, Squire JM, Sasieni P, Cuzik J, et 
al. How common is the atypical mole syndrome phenotype in appar-
ently sporadic melanoma? J am acad dermatol 1993;29:989-96.

17. national institutes of Health Consensus conference. diagnosis and 
treatment of early melanoma. Jama 1992;268:1314-9.

18. rigel dS, rivers JK, Friedman rJ, Kopf aW. risk gradient for 
malignant melanoma in individuals with dysplastic naevi. lancet 
1988;1:352-3.

19. iarC Working Group on the evaluation of Carcinogenic risks to 
Humans iarC monogr eval Carcinog risks Hum 2012;100:7-303.

20. Gandini S, Sera F, Cattaruzza mS, Pasquini P, Picconi o, Boyle P, 
et al. meta-analysis of risk factors for cutaneous melanoma: ii Sun 
exposure. eur J Cancer 2005;41:45-60.

21. olsen Cm, Wilson lF, Green aC, Bain CJ, Fritschi l, neale re, et 
al. Cancers in australia attributable to exposure to solar ultraviolet 
radiation and prevented by regular sunscreen use. australian new 
Zealand J Publ Health;2015;39:471-6.

22. Ferrucci lm, Vogel ri, Cartmel B, lazovich d, mayne St. indoor 
tanning in businesses and homes and risk of melanoma and non-mel-
anoma skin cancer in two case-control studies. J am acad dermatol 
2014;71;882-7.

23. Wehner mr, Shive ml, Chren mm, Han JH, Qureshi aa, linos e. 
indoor tanning and non-melanoma skin cancer: systematic review 
and meta-analysis. BmJ 2012;345:1-9.

24. Gandini S, Aurier P, Boniol M. Reviews on sun exposure and artifi-
cial light and melanoma. Prog Biophys mol Biol 2011;107:362-6.

25. Vogel ri, ahmed rl, nelson HH, Berwick m, Weinstock ma, la-
zovich d. exposure to indoor tanning without burning and melanoma 
risk by sunburn history. JnCi 2014;106:dju112.

26. Colantonio S, Bracken mB, Beeker J. the association of indoor tan-
ning and melanoma in adults: systematic review and meta-analysis. J 
am acad dermatol 2014;70:847-57.

27. Nilsen LT, Hannevik M, Veierǿd MB. Uv exposure from indoor tan-
ning device: a systematic review. Br J dermatol 2016;174:730-40.

28. Gandini S, Sera F, Cattaruzza mS, Pasquini P, Zanetti r, masini 
C, et al. meta-analysis of risk factors for cutaneous melanoma: iii. 
Family history, actinic damage and phenotypic factors. eur J Cancer 
2005;41:2040-59.

29. Flohil SC, van der leest rJ, dowlatshahi ea, Hofman a, de Vries 
e, nijsten t. Prevalence of actinic keratosis and its risk factors in 
the general population: the rotterdam Study. J invest dermatol 
2013;133:1971-88.

30. Flohil SC, van der leest rJt, arends lr, de Vries e, nijsten t. risk 
of subsequent cutaneous malignancy in patient with prior keratino-
cyte carcinoma: a systematic review and meta-analysis. eur J Cancer 
2013;49:2365-75.

31. espinosa P, Pfeiffer rm, Garcia-Casado Z, requena C, landi mt, 
Kumar r, et al. risk factors for keratinocyte skin cancer in patients 
diagnosed with melanoma, a large retrospective study. eur J Cancer 
2016;53:115-24.

Conflicts of interest.—The authors certify that there is no conflict of interest with any financial organization regarding the material discussed in the manuscript.
Article first published online: February 14, 2017.



Vol. 152 - No. 3 GiorNale italiaNo di dermatoloGia e VeNereoloGia 213

anno: 2017
mese: June
Volume: 152
No: 3
rivista: Giornale italiano di dermatologia e Venereologia
Cod rivista: G ital dermatol Venereol

lavoro: 5571-md
titolo breve: melaNoma: CliNiCal aNd dermoSCoPiC diaGNoSiS
primo autore: BraNCaCCio
pagine: 213-23
citazione: G ital dermatol Venereol 2017;152:213-23

earliest stages it presents as a light-to-dark brown or 
black flat macule often difficult to distinguish from a 
morphologically atypical melanocytic nevus. Char-
acteristic features of SSM are the irregular shape and 
border and the presence of multiple colors. The mne-
monic aBCde rule and the Glasgow 7-point checklist 
are easy tools for the clinical recognition of suspicion 
lesions and are well known also among general practi-
tioners.4

After a period that ranges between few months and 
many years, melanoma invades the dermis and acquires 
a significant metastatic potential. Clinically the evolu-
tion from radial to vertical growth occurs with the ap-
pearance of a papular/nodular component within the le-
sion. Bleeding and ulceration are also expressions of an 
advanced stage.5

The differential diagnosis of SSM includes other pig-
mented skin tumors, mainly nevi, seborrheic keratosis 
and pigmented basal cell carcinoma (BCC). the clinical 
discrimination between nevi and melanoma is basically 

today the real goal of a clinician is the diagnosis of 
in situ/thin melanomas. Dermoscopy allows recog-

nizing patterns and specific criteria at the earliest stages 
of their development. In this article we provide an up-
dated review of clinical and dermoscopic appearance of 
the different melanoma subtypes.

Superficial spreading melanoma 
(melanoma of trunk and extremities)

Clinical presentation

Superficial spreading melanoma (SSM) originates 
from melanocytes at the dermo-epidermal junction and 
is initially restricted within the epidermis (melanoma in 
situ). the radial growth phase is characterized by the 
invasion of melanocytes at all levels of the epidermis 
(pagetoid spread).1

melanoma usually arises de novo, with only 20-30% 
of melanomas being associated with a nevus.2, 3 at the 
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lesion” 16 and it is the diagnostic process more often 
used by dermoscopy experts. indeed, experts tend to re-
view a dermoscopy image and reach a diagnosis with-
out the use of structured algorithms. The latter were 
developed to simplify melanoma detection for novices 
in dermoscopy and are structured as scoring systems 
of easy interpretation and application. Some of them 
focus on the overall organization of the lesion colors 
and structures while others principally analyze the reg-
ularity or irregularity of specific dermoscopic features. 
Taken together the global and local criteria for mela-
noma diagnosis present in the different algorithms are 
resumed in table i.17

The diagnostic importance of these criteria has been 
recently revalidated; moreover two new identified der-
moscopic patterns significantly associated with mela-
noma resulted to be negative network and white shiny 
structures. at the same time, all the dermoscopic algo-
rithms available were reviewed and compared in order 
to analyze their diagnostic accuracy and overall per-
formance in melanoma of trunk and extremities detec-
tion. Surprisingly they show similar but modest levels 
of diagnostic accuracy.17 Noteworthy in this study, the 
7-point checklist was applied with a cut point ≥3, while 
according to the revised version of the algorithm, the 
presence of one of the specific SSM criteria is already 
mandatory for excision (Table II).18 this approach con-
siderably raises the sensitivity of this scoring system, 
but not specificity.

based on the natural symmetry of nevi, in contrast to 
the irregular morphology that typifies melanoma. Also 
nevi increase in size, especially in young individuals, 
but usually they enlarge symmetrically in all directions, 
remaining uniform in color and shape. Certainly, mor-
phologically atypical nevi do exist, especially in the 
context of patients with the so-called “atypical mole 
syndrome”. in such cases, an accurate diagnosis is im-
possible without coupling clinical examination with 
dermoscopy.6

Seborrheic keratoses may mimic SSM because of 
their intense pigmentation and asymmetric shapes. on 
the contrary the characteristic “stuck-on” appearance 
and the sharp demarcation allows an easy diagnosis. in 
the case of very tricky lesions (absence of specific clini-
cal criteria, asymmetry and presence of multiple color) 
dermoscopy is mandatory.7 Pigmented BCC might also 
be very difficult to discriminate from melanoma. An el-
evated border, a translucent hue, and tendency to early 
ulceration are in favor of pigmented BCC, but it often is 
impossible to differentiate these two tumors on clinical 
ground only.8

Dermoscopy

When evaluating a pigmented flat macule localized to 
trunk or extremities the first step is the classification into 
a melanocytic lesion or not. The presence of a reticular, 
globular, starburst or homogeneous pattern is sugges-
tive of a melanocytic lesion while blue-gray blotches, 
arborizing vessels, milia-like cysts, comedo-like open-
ings, red-blue lacunae and central white patches are lo-
cal criteria specific for BCC, seborrheic keratosis and 
dermatofibroma, respectively.

Noteworthy when there is no evidence of a specific 
pattern/criteria we have to consider that lesion as a me-
lanocytic one.9, 10

The second step consists in differential diagnosis be-
tween benign nevus and melanoma. the dermoscopic 
methods available are divided into qualitative (pattern 
analysis) and semi-quantitative analysis (aBCd rule, 
7-point checklist, menzies’ method, CaSH-color, ar-
chitecture, symmetry and homogeneity-rule, and chaos 
and clues method).11-15

The pattern analysis has been described as the “si-
multaneous assessment of the diagnostic value of all 
dermoscopy features (global and local) shown by the 

Table I.—�Global and local dermoscopic criteria of melanoma 
present in the various algorithms: ABCD rule, 7-point check-
list, Menzies’ method, CASH-color, architecture, symmetry and 
homogeneity- rule, and chaos and clues method (Modified from 
Carrera et al.).17

Global criteria Symmetry in colors or structures
Border sharpness
Quantity of specified colors
Quantity of specified structures
architectural disorder

local criteria Blue-white veil
any blue or white color
atypical dots or globules
regression
Streaks
atypical network
atypical vessels
irregular blotch
Negative network
White shiny structures
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Lentigo maligna (facial melanoma)

Clinical presentation

Facial melanomas usually occur in severely sun-
damaged skin of the elderly. The natural history of 
lentigo maligna (lm) is characterized by a long period 
of growth within the epidermis (LM is actually a mela-
noma in situ) followed after many years by the develop-
ment of nodules as expression of vertical growth (LM 
melanoma).

Clinically it presents as a tan macule slowly expand-
ing peripherally and changing in color unevenly. re-
gression, seen as whitish areas within the lesion might 
also occur. When lm becomes invasive, it may acquire 
all the characteristics of invasive melanoma (asymme-
try, irregularity of shape and border, development of 
papular/nodular part, ulceration, bleeding).18

As opposed to melanoma of the trunk that has to 
be differentiated mainly from nevi, the differential di-
agnosis of facial melanoma includes non-melanocytic 
tumors, namely pigmented actinic keratosis (PaK) and 
solar lentigo/seborrheic keratosis (SL/SK).19 the dis-
crimination among these lesions and facial melanoma 
represents one of the most challenging clinical scenari-
os, even after dermoscopic examination.20-23

Dermoscopy

Facial melanoma is almost always of the LM sub-
type and displays different dermoscopic characteris-

Pattern analysis remains the method with highest 
specificity and sensitivity but is still not well reproduc-
ible being influenced by the dermoscopy experience of 
each clinician. Many of the most important criteria as-
sociated with melanoma such as atypical network (Fig-
ure 1), irregular blotch, regression, streaks, pseudopods, 
atypical dots or globules, atypical vessels, any blue or 
white color, and blue-white veil, result to still have fair 
levels of inter observer agreement.17

In this light, further efforts to create a unique, valid, 
reliable and didactic algorithm are needed.

Table II.—�Seven-point checklist.

atypical pigmented network Black, brown, or gray, thickened and 
branched line segments distributed 
irregularly throughout the lesion and 
sharply interrupted at the periphery

Blue-white veil Irregular, confluent, gray-blue to whitish-
blue diffuse pigmentation usually present 
in the elevated part of the lesion

atypical vascular pattern Linear-irregular or dotted vessels and/or 
milky-red areas

Irregular dots/globules Black or brown round to oval structures, 
different in size and shape and unevenly 
distributed throughout the lesion

irregular streaks Brown to black finger-like projections 
asymmetrically distributed at the 
periphery of the lesion

irregular blotches Diffuse brown-black pigmentation 
that obscure the recognition of other 
dermoscopic features

regression structures White scar-like areas and/or blue areas 
(gray-blue areas, peppering, multiple 
blue-gray dots)

Figure 1.—A) Clinical aspect of a superficial spreading melanoma; B) dermoscopy reveals an atypical pigmented 
network and an eccentric brown-black pigmentation that obscure the other dermoscopic features.

a B
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Facial melanoma has to be differentiated mainly from 
non-melanocytic lesions rather than nevi. this repre-
sents one of the most challenging differential diagnoses 
in clinical practice and includes melanoma, pigmented 
actinic keratosis (PAK) and SL/early SK. With the addi-
tion of dermoscopy, the discrimination between LM and 
SL/SK is usually feasible, mainly based on the charac-
teristic features of the latter.24, 28 in contrast, PaK may 
display virtually all the criteria of LM, rendering the 
differential diagnosis between the two entities highly 
problematic.23, 29 However, it has to be underlined that 
very often a definite diagnosis is impossible without a 
histopathologic confirmation.

tics, as compared to the conventional melanoma of 
the trunk.20 Facial skin is characterized by numerous 
folliculo-sebaceous units and an effaced epidermis, 
therefore dermoscopic features of melanocytic prolif-
erations on the face (both benign and malignant) do not 
reproduce the classical reticular network. Junctional 
melanocytic proliferations on the face are dermoscopi-
cally seen as structureless diffuse brown pigmentation, 
interrupted by numerous, variably broad hypo-pigment-
ed holes, which correspond to hair follicles and sweat 
gland openings. The dermoscopic pattern of the latter, 
known with the term “pseudonetwork”, is highly unspe-
cific, since it can be seen in nevi, melanoma and non-
melanocytic tumors.24

Several dermoscopic criteria have been suggested to 
characterize lm. a dermoscopic progression model has 
been described several years ago, introducing 4 main 
criteria of LM that appear sequentially as the tumor pro-
gresses: gray dots, gray globules, asymmetric follicu-
lar openings and rhomboidal structures.20, 24 at a later 
stage, the pigmentation obliterates the follicular open-
ings, while blue color and atypical vessels can be seen in 
advanced tumors. More recently, the detection of gray 
circles surrounding the follicular openings has been 
suggested as a specific clue of LM, while the presence 
of gray color (irrespectively of the corresponding struc-
ture) has been assessed as the most frequent dermoscop-
ic criterion of LM (Figure 2).25, 26 Vascular criteria have 
also been described.27 table iii summarizes the numer-
ous features that have been reported to characterize LM.

Figure 2.—A) Clinical aspect of a facial melanoma; B) dermoscopy is characterized by a structureless diffuse brown pigmentation, multiple brown 
and gray circles, isolated gray dots and rhomboidal structures.

a B

Table III.—�Dermoscopic criteria of LM.

Pseudo-network Structureless diffuse brown pigmentation 
intermingled by non-pigmented follicular 
openings due to the dermo-epidermal 
junction chronically damaged by the sun.

Gray circles Asymmetric pigmented follicular openings.

Circles in the circle Gray dots in the follicular openings.

Granular-annular pattern Fine gray dots, globules and streaks around 
the follicles.

rhomboidal structures thick pigmented lines around appendageal 
openings due to melanocytes that surround 
or completely obliterate the follicular 
openings.

Black/gray blotches Diffuse brown-black pigmentation 
that obscure the recognition of other 
dermoscopic features.
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SSm are observed less commonly. this is because clas-
sic features correspond to pigment deposition at the lev-
el of the dermo-epidermal junction, while the neoplastic 
cells in Nm are located within the dermis.

Sometimes a little flat area of tumor is present, show-
ing some of the criteria for SSM rendering the diagnosis 
easier.

three dermoscopic criteria have been associated with 
NM and the detection of any of them in a nodular lesion 
should warrant immediate excision:31-33

 1. the simultaneous presence of blue and black 
color within the same lesion (blue-black rule), provided 
that the black color does not correspond to clear-cut 
comedy-like openings or vascular lacunas (Figure 3);

 2. an atypical vascular pattern, consisting either 
of linear irregular vessels or of more than two morpho-
logic types of vessels;

 3. a pink (milky red) dermoscopic color, even in 
the absence of any recognizable structure.

However, in clinical practice, the diagnosis of NM 
cannot be based exclusively on the detection of one of 
these 3 criteria. The only safe strategy to minimize the 
possibility of missing NM is excise any lesion that can-
not be confidently diagnosed as a benign tumor.

Nodular melanoma

Clinical appearance

Nodular melanoma (Nm) arises without an apparent 
precursor radial growth phase and is characterized by a 
high metastatic potential, even at its early stage.30

The most frequent anatomic sites of NM development 
are the head/neck area, the trunk and the extremities. 
It presents as a symmetrical, firm nodule with a rapid 
growth rate; the color is often quite homogeneous com-
pared with SSM and may range from a black-brown to a 
pink-reddish (amelanotic Nm).31 It is often ulcerated at 
the time of diagnosis which is delayed due to the quite 
regular clinical aspect of this tumor. Effectively, the clin-
ical ABCD rule is completely inefficient for the detec-
tion of NM. Clinically it may mimic every type of both 
benign and malignant lesion such as dermal and blue 
nevus, BCC, hemangioma, pyogenic granuloma, angio-
keratoma, seborrheic keratosis and other neoplasms.32, 33

Dermoscopy

Even the dermoscopic appearance of NM is mislead-
ing as many of the “classic” dermoscopic features of 

Figure 3.—A) Clinical appearance of a nodular pigmented melanoma; B) dermoscopy shows a predominance of brown-black colour in the flat part 
and blue-black colour in the nodular one.

Ba
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often present at the periphery of the lesion as blue or 
white-blue to grayish color. Sometimes a residual pig-
mented network or globules may also be identified.

Negative network and white shiny structures are 
newly defined dermoscopic patterns strongly associated 
with melanoma, being correlated to fibrosis in case of 
extensive regression.18

When there is a complete lack of pigmentation, eval-
uation of vascular pattern is the only clue available.33 
Specifically, the detection of dotted vessels is highly 
suggestive of a melanocytic tumor (nevus or mela-
noma), while BCC exhibits linear vessels, and actinic 
keratosis a diffuse perifollicular erythema (strawberry 
pattern). intraepidermal carcinoma (Bowen’s disease) 
also displays dotted vessels, but they are usually larger 
in diameter and coiled (glomerular vessels).38

Different types of vessels (atypical vascular pattern) 
together with a pink (milky-red) background color 
often coexist in nodular AM. However these features 
are highly aspecific, since they can be found in sev-
eral other tumors including poorly differentiated SCC, 
Merkel cell carcinoma, atypical fibroxathoma and 
many others.39

The absence of pathognomonic dermoscopic criteria 
for AM detection is critical for clinicians. In this view, 
when evaluating a pink macule or nodule it is essential 
to look for any dermoscipic structure typical of benign 
(nevus) or non-melanocytic lesion (BCC, Bowen, aK). 
If a specific diagnosis is not feasible, the possibility of 
am has to be taken into account and histopathology is 
mandatory.

Amelanotic melanoma

Clinical presentation

melanoma partially or completely lacking melanin 
pigmentation is defined as amelanotic/hypopigmented 
melanoma. In some cases the tumor itself produces 
little or no melanin, while in others the absence of pig-
mentation is due to regression. Whatever the cause, this 
peculiar clinical presentation is often responsible for a 
delayed diagnosis, resulting in a poorer overall survival 
if compared to pigmented melanoma.34

Amelanotic melanomas (AM) can be found among 
all histologic subtypes, including superficial spreading, 
nodular, lm, and acral lentiginous melanoma. a com-
mon characteristic of all these subtypes is the whitish to 
pinkish or flesh-colored hue.35, 36

When flat, a possible clue for the recognition of AM is 
its shiny surface and the differential diagnosis includes 
superficial BCC, in situ squamous cell carcinoma, and 
regressed nevus and lichen planus-like keratosis (re-
gressed Sl or SK).37

Nodular am develops as a rapidly growing pink or 
red nodule (Figure 4). It has to be differentiated from 
other non-pigmented nodular tumors including, BCC, 
squamous cell carcinoma, merkel cell carcinoma, vas-
cular tumors and other less frequent neoplasms.35

Dermoscopy

a completely am is rare and through dermoscopy 
it is possible to recognize little areas of pigmentation, 

Figure 4.—A) Clinical appearance of an amelanotic melanoma; B) dermoscopy shows an atypical vascular pattern and milky red structures.

Ba
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usually feasible since ridges are much broader than fur-
rows. In heavily pigmented tumors it might be difficult 
to assess whether the pigmentation follows the ridges or 
the furrows, but this is often clarified by focusing on the 
peripheral parts of the lesion.

Although parallel furrow pattern represents a highly 
specific finding, several melanoma slack this criterion. 
in order not to miss these melanomas, a more global 
morphologic assessment should be applied, considering 
several additional criteria that have been summarized 
in a recently introduced algorithm named the BraaFF 
checklist (table iV).47

Nail melanoma

Clinical presentation

Subungual melanoma usually originates from mela-
nocytes of the nail matrix. Clinically it presents with a 
brown to black pigmented band that extends from the 
proximal nail fold to the distal end of the nail plate (Fig-
ure 5) (longitudinal melanonychia).

at this early stage diagnosis may be challenging, 
as longitudinal melanonychia is also typical of benign 
melanocytic proliferation (melanocytic nevi and benign 
melanocytic hyperplasia).

Nevi typically develop earlier in life and are char-
acterized by a single pigmented band uniform in color 
that do not show enlargement over time. a special case 
is congenital nevus, since it may cover all the surface 
of the nail bed and also expand to the surrounding skin. 
However, in this case the patient will refer the congeni-
tal nature of the lesion. On the contrary, in melanoma 
the band increases in thickness and loses the uniform 
hue, developing sequential lines of different shades of 
brown or black color.48

At advanced stages, pigmentation of the whole nail 

Acral melanoma

Clinical presentation

acral melanoma is a relatively rare tumor in Cauca-
sian population, while is the most common subtype in 
Asians, due the relatively rare frequency of other sub-
types of melanoma.40 it is most commonly seen on the 
sole, especially on the heel.

Clinical differentiation of early melanoma from be-
nign melanocytic nevus on acral sites is sometimes dif-
ficult because both are seen as a brownish-black macule.

A well-established algorithm for the clinical discrim-
ination between acral nevi and melanoma suggests ex-
cluding congenital melanocytic nevus and some other 
specific disorders (hematoma, viral warts or diabetic 
ulcers), as first step. Then, the diameter of the lesion 
has to be taken into account. Usually nevi do not ex-
ceed 7 mm in diameter, thus larger lesions should be 
considered suspicious and histopathologically exam-
ined.41

However, if a smaller lesion shows marked irregular-
ity in shape and/or color or atypical dermoscopic pat-
tern, a biopsy is recommended.

Dermoscopy

The peculiar anatomy of the acral skin, character-
ized by marked orthokeratosis and the presence of skin 
markings (dermoglyphics), modifies the dermoscopic 
appearance of melanocytic lesions from the “classical” 
aspect of nevi and melanomas of the trunk and extremi-
ties.

Indeed, melanocytic proliferations on the acral skin 
do not dermoscopically display a pigment network, but 
an accentuation of the pigmentation along the parallel 
furrows or ridges (pattern of parallel lines).42, 43

Dermoscopy might be very useful for the discrimina-
tion between melanoma and acral nevi, since in the for-
mer the pigmentation is distributed on the dermal ridges 
(parallel ridge pattern), whereas in nevi it is accentuated 
along the epidermal furrows (parallel furrow pattern). 
Notably, plantar nevi may exhibit several variations of 
this pattern (fibrillar pattern, lattice-like pattern, double-
line pattern), depending on the precise localization of 
the nevus on the sole.43-46

The discrimination between ridges and furrows is 

Table IV.—�BRAAFF checklist for the diagnosis of acral melano-
ma.

acronym Criterion Points

B irregular blotches +1
r Parallel ridge pattern +3
a Asymmetry of structures +1
a Asymmetry of colours +1
F Parallel furrow pattern -1
F Fibrillar pattern -1
A total score of ≥1 is needed for a diagnosis of melanoma.
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Dermoscopy

according to the 2-step algorithm, a non-melanocytic 
origin of nail pigmentation (trauma, fungal infection, 
drug-induced pigmentation) shows a non-longitudinal 
pattern, whereas a longitudinal pattern is typical of 
melanocytic origin.48

Dermoscopy of pigmented nail band allows a better 
characterization of pigment distribution and borders. 
in subungueal hematoma usually the pigment is char-
acterized by a homogeneous distribution and a sharp 
demarcation, while in the case of pigmentation due to 
fungal infection a spike and longitudinal striae patterns 
together with the coexistence of yellow and multicolor 
pattern reflect fungal invasion of the nail plate.51 Finally 
in both cases dermoscopy often reveals that the pigmen-
tation of the nail plate is interrupted before the proximal 
nail fold.

Once a melanocytic origin of the pigmentation has 
been proven, the challenge is to differentiate melanoma 
from benign melanocytic proliferation. Over the past 
decades many dermoscopic criteria has been proposed 
to this extent. The most relevant features include the 
presence of a black/multicolor pattern (in contrast with 
homogeneous brown of nevi) often associated with a 
brownish pigmentation of the background, and multiple 
bands of different thickness and irregularly spaced (Fig-

plate is observed and erosion of the nail plate together 
with pigmentation of periungual skin may appear.

Clinical criteria for melanoma suspicion are the mon-
odactyl involvement, the onset during adulthood, the en-
largement of the band noticed by the patient over time, 
the triangular shape that the band may acquire (a thicker 
basis on the proximal fold and a thinner top on the distal 
end reflecting the rapid growth at the matrix) and the 
pigmentation of the periungual skin (Hutchison’s sign, 
not to be confused with the pseudo Hutchinson’s sign 
which corresponds to the visibility of the pigmentation 
through a translucent cuticle).49

Among non-melanocytic pigmentation, the differ-
ential diagnosis of nail melanoma includes subungual 
hemorrhage (or hematoma) and reactive pigmentation 
(e.g. drug-induced pigmentation or systemic diseases). 
The former is clinically characterized by a regressive 
evolution toward the distal edge of the nail plate while 
the latter usually involves more than one finger and toe-
nails.50 Noteworthy fungal infection may be a cause of 
melanonychia, thus also this alteration has to be includ-
ed in the differential diagnosis.51

in rare cases nail melanoma is unpigmented and pre-
sents just with an erosion of the nail plate or a bleeding 
proliferative pseudo-vascular tumor. We always recom-
mend a biopsy in those nail apparatus changes of dif-
ficult diagnosis.

Figure 5.—A) Clinical aspect of a nail apparatus melanoma; B) dermoscopy reveals a pigmented band composed of parallel lines variable in the 
degree of pigmentation and thickness combined with isolated small brown granules.

a B
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present clinically as evenly pigmented papules or mac-
ules with regular borders. Their colors range from red to 
dark brown-black and they typically measure less than 
1 cm. Vulvar melanosis is characterized by single or 
multiple, irregularly pigmented, tan to black macules or 
patches with uneven borders.55 male genital melanomas 
share their clinical aspects with the female counterpart.

Dermoscopy

The dermoscopy of genital melanoma has been de-
scribed in literature. the most reported patterns are the 
presence of blue, gray, or white colors with or without 
structureless areas and/or a whitish veil. These findings 
are in contrast with the described dermoscopic features 
of vulvar melanosis, which include a ring-like pattern, 
a homogeneous or structureless pattern, a reticular pat-
tern, and a globular pattern.56 moreover, nevi and be-
nign melanotic macule of the genital area typically 
show a light or slightly dark brown coloration. dermos-
copy is useful also to identify atypical areas for biopsy 
in doubtful lesions.

Management rules not to miss melanoma

most melanomas are easy to be diagnosed clinically 
and dermoscopically. the question remains open con-
cerning the correct strategies to detect those melano-
mas that look morphologically inconspicuous from a 
clinical and/or dermoscopic point of view. In our esti-
mation, when morphology is not enough to recognize 
melanoma, one has to use specific management strate-
gies. Herein we summarize the following 7 simple and 
practical rules that outline the need for a more general 
approach integrating clinical information with dermo-
scopic examination: 1) look basically at all lesions; 2) 
undress high-risk patients; 3) use the 10 seconds rule in 
single lesions; 4) compare and monitor lesions in pa-
tients with multiple moles; 5) excise doubtful nodular 
lesions; 6) combine clinical and dermoscopic criteria; 
7) combine clinical and histopathologic criteria.

A few of these rules merit further explanation: 
rule 3: use the 10 seconds rule in single lesions. 

With experience, dermoscopic diagnosis of benign and 
malignant skin tumors requires usually only a few sec-
onds. This is because the vast majority of skin lesions 
exhibit repetitive morphologic characteristics which, if 

ure 5) (in contrast with the single band typical of nevi). 
Through dermoscopy, it is possible to identify micro 
Hutchison’s sign (not visible with the naked eye) and 
discriminate between Hutchison’s and pseudo Hutchi-
son’s signs.

in a recent study 53 evaluating the dermoscopic fea-
tures of nail melanoma and their predictive value, it has 
been confirmed that nail apparatus melanomas involved 
more than 2/3 of the nail plate while most of the benign 
lesion show less than 1/3 of nail involvement. A strong 
association between the presence of gray or black color, 
together with irregular brown pigmentation, and mela-
noma has been demonstrated. moreover, also the pres-
ence of granular pigmentation results a predictor of a 
malignant lesion. Finally, the presence of nail dystrophy 
increases three times the risk of detecting a nail appara-
tus melanoma.

Mucosal melanoma

Clinical presentation

Mucosal melanoma is an exceedingly rare variant of 
melanoma that, due to its rarity, is poorly described in 
literature. Primary sites of origin include the oral mu-
cosa (55%), the anorectum (24%) and the vulvovaginal 
region (18%).52, 53 Unlike cutaneous melanoma, these 
body areas are not exposed to UV light, thus UVs can-
not be considered as a risk factor. Although some stud-
ies have suggested some correlations between mucosal 
melanoma and various predisposing risk factors, there 
is no definitive evidence that common carcinogens such 
as tobacco and formaldehyde, or exposure to carcino-
genic viruses such as the human papilloma viruses, hu-
man herpes viruses or polyomavirus, have a role in its 
pathogenesis.54

Vulvar melanoma usually presents as a raised pig-
mented lesions with irregular borders. A minority of 
cases of amelanotic neoplasms does exist. Early lesions 
are completely asymptomatic while late symptoms in-
clude bleeding and pruritus. indeed, most vulvar mela-
noma are diagnosed at locally advanced stages and it is 
not uncommon to find a regional nodal presentation of 
the disease.

The differential diagnosis of pigmented vulvar lesions 
includes vulvar nevi and vulvar melanosis (also referred 
to as vulvar lentiginosis or vulvar melanotic macule), 
particularly in younger individuals. Vulvar nevi tend to 
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seen enough times previously, are easily recalled and 
recognized. However, a small proportion of lesions ex-
hibit a dermoscopic pattern not typical enough to allow 
a definite diagnosis of a benign or malignant tumor with 
certainty. this results in a diagnostic dilemma, which is 
expressed by the pro-longed time of dermoscopic ex-
amination. These lesions should therefore be considered 
suspicious and excised or closely monitored;

rule 6: combine clinical and dermoscopic criteria. 
Usually benign lesions are characterized by a certain 
harmony between clinical characteristics and dermo-
scopic features, with dermoscopic examination reveal-
ing, more or less, expected findings. Lesions lacking 
this kind of correlation should be carefully managed, 
and when the clinical scenario is strongly suspicious, 
the lesion should be eventually excised even in the ab-
sence of clear-cut melanoma-specific dermoscopic cri-
teria;

rule 7: combine clinical and histopathologic criteria. 
A clinically and dermoscopically difficult lesion is very 
likely to be equivocal also histopathologically, espe-
cially if the pathologist is not provided with relevant 
clinical information. As a rule, histopathologic reports 
should be interpreted in the context of the clinical in-
formation, and the diagnosis of lesions lacking a sat-
isfactory clinico-histopathologic correlation should be 
managed with caution.57
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tumors. the recognition of a melanocytic tumor as a 
melanoma is not based upon the search of single, objec-
tive and easily-reproducible morphological diagnostic 
features but, instead, it stems from a constellation of 
diagnostic criteria whose implementation, meaning and 
relative weight may vary considerably from one case to 
another.1

For these reasons, the histopathological diagnosis, 
being based upon the simultaneous evaluation of sever-
al criteria, is no more than an assessment of probability 
and, as such, is often matter of a sizable disagreement 
and inter-observer variability, still waiting for clear-cut 
information from molecular techniques. in the patho-
logical reporting of a primary malignant melanoma, 
desirable features include: characteristics of the mela-
noma, including subtype; whether the lesion has been 
completely excised; and an evaluation of prognostic 
indicators. this will allow critical decisions regarding 

the histological diagnosis of melanocytic lesions is 
one of the greatest challenges for pathologists. the 

pathologist’s role in the management of cutaneous mel-
anoma is crucial, not only in determining the diagnosis 
but also in determining the margins of excision and in 
providing prognostic indicators. although most benign 
and malignant melanocytic lesions can be diagnosed 
with certainty, significant numbers of cases are diag-
nostically difficult and may lead to varied diagnoses 
even among expert dermatopathologists. This difficulty 
in diagnosis is compounded by the fact that smaller and 
less classical lesions are being removed because of in-
creasing awareness among clinicians and patients about 
the need for vigilance concerning melanocytic lesions. 
Histopathologic analysis remains the gold standard for 
the diagnosis of melanoma. despite this, the literature 
is replete with examples of subjectivity in the histo-
logic interpretation of melanoma and other melanocytic 
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 — melanoma arising in a giant congenital nevus;
 — melanoma of childhood;
 — nevoid melanoma;
 — persistent melanoma.

However, the clinicopathologic and prognostic im-
plications of such a classification are not so sharp as 
originally thought.7

the histological diagnosis of melanocytic lesions 
requires assessment of architectural and cytological 
features. Histological features that are more often pres-
ent in melanoma than benign nevi include asymmetry, 
ulceration, cytological atypia, pagetoid involvement of 
the epidermis, lack of maturation, and dermal mitoses 
including deep and atypical types.4-7

Symmetry is assessed by looking at the silhouette 
of the lesion, and the distribution of its characteristics 
around a central vertical plane. Benign nevi are usually 
symmetrical whereas melanomas are often asymmetri-
cal. This reflects the disordered growth of melanomas. 
Features contributing to symmetry and asymmetry in-
clude the extent of lateral spread, the pattern of dermal 
infiltration, the presence of pigmentation and the host 
response. Benign lesions are usually uniform and mo-
notonous, whereas melanomas are varied and disor-
dered. However, many melanomas, especially the small 
ones, may be symmetrical and uniform.

the presence of non-traumatic ulceration is an indi-
cation that the lesion is probably malignant. in addition, 
ulceration is a poor prognostic feature in melanomas 
and the greater the extent of ulceration the worse the 
prognosis. there is great variety in the cells that may 
be present in melanoma. the cells may vary from very 
small to very large in size. their shape may be round, 
oval, polygonal, spindled, dendritic, or irregular.

the cytological features of melanoma are protean, 
and melanoma may mimic other neoplasms. Cytologi-
cal atypia is usually present and is assessed mainly by 
looking at nuclear features. the nuclei often have ir-
regular membranes, coarse chromatin, and hyperchro-
masia. nuclear pseudoinclusions may be present. there 
is also great variety in the cytoplasmic features of mela-
noma. the cytoplasm may be eosinophilic, basophilic, 
amphophilic, granular, ground glass, pale, and/or vacu-
olated. While the cytological features of melanoma are 
usually atypical, in some cases the melanoma cells can 
be very bland and resemble a banal nevus, the so-called 
nevoid melanoma. on the other hand, some benign nevi 

extent of surgery and possible use of potentially morbid 
adjuvant therapy to be made, as well as reducing the 
chances of local recurrence and removing melanoma 
cells that could serve as a source of metastases.1, 2

There is no single histological criterion that definite-
ly separates benign and malignant melanocytic lesions. 
every characteristic that has been described in melano-
ma has also been found in benign nevi. there are sever-
al different types of benign melanocytic nevi, including 
banal junctional, compound, and dermal melanocytic 
nevi, as well as congenital, dysplastic (atypical), blue, 
cellular blue, deep penetrating, Spitz, ancient, desmo-
plastic, balloon cell, and halo nevi. each type of be-
nign nevus may simulate malignant melanoma and vice 
versa. a further confounding factor in the diagnosis of 
melanoma is that melanomas are frequently adjacent to 
or admixed with benign nevi including banal and dys-
plastic types. the histological features must be evalu-
ated in conjunction with clinical and macroscopic data. 
Pathologists should make their histological assessment 
initially without reference to the clinical context. How-
ever, the histological features have to be further assessed 
in the clinical context. this stresses the importance of 
the clinician providing all relevant data in the pathology 
request form including age, sex, site, pregnancy, history 
of previous melanomas or nevi at the site of the current 
lesion or elsewhere, and recent change in the lesion. 
the clinician should also provide their provisional and 
differential diagnoses to the pathologist. accurate diag-
nosis of melanocytic lesions may require a consultation 
between the clinician and the pathologist.3, 4

However up to now the goal of a standardized and 
reproducible histopathological diagnosis and reporting 
of melanoma is far from being achieved. the historical 
classification into lentigo maligna melanoma, superfi-
cial spreading melanoma, nodular melanoma, and ac-
ral (and mucosal) lentiginous melanoma is still an ac-
ceptable startpoint.5, 6 The WHO 2006 classification 2 
recognizes additional subtypes of melanoma but is still 
incomplete:

 — superficial spreading melanoma;
 — nodular melanoma;
 — lentigo maligna;
 — acral-lentiginous melanoma;
 — desmoplastic and desmoplastic neurotropic mela-

noma;
 — melanoma arising from blue nevus;



FiloSa HiStoloGiCal rePortinG FaQ

226 Giornale italiano di dermatoloGia e VenereoloGia June 2017

Similarly, “punch” procedures suffer from limitations 
due to the “sampling” of the lesions and must be there-
fore restricted to the preoperative differential diagno-
sis between melanocytic and non-melanocytic lesions, 
whose in-toto excision would lead to cosmetic and/or 
functional impairment.7

Because of the lack of objective and reproducible 
diagnostic criteria, ancillary techniques have been 
increasingly implemented in routine practice. im-
munohistochemistry is the most widely used for the 
demonstration of a melanocytic histogenesis for undif-
ferentiated (anaplastic) malignancies in their either pri-
mary cutaneous or metastatic site, for the recognition 
of nodal melanocytic deposits in sentinel node biopsy, 
for the identification of prognostic factors (comprising 
Breslow’s thickness) in melanoma and for the differen-
tial diagnosis among benign and malignant melanocytic 
tumors in the skin.8, 9

The first three goals can be achieved with the use of 
“panmelanocytic markers”:10-12 the best approach is to 
use S100, which is the most sensitive and less expen-
sive marker, plus one more specific lineage-specific 
marker (melan-a/mart1, tyrosinase, mitF1, p75/
NGFr, or SOX10). The most efficient and less expen-
sive couple of reagents are S100 and melan-a/mart1, 
but with two main caveats: 1) desmoplastic melanoma 
is negative to mart1, tyrosinase, and mitF1 and can 
be identified solely with the anti p73/nerve growth fac-
tor receptor antibody, or with the anti SoX10 antibody; 
2) on sun-damaged skin, a nuclear marker (mitF1 or 
SoX10) should replace melan-a/mart1, which can 
give a melanoma-like staining pattern by labelling either 
hyperplastic dendrites or “pseudomelanocytic nests” of 
keratinocytes involved in a lichenoid tissue reaction.

Lineage-specific markers can be also used to refine 
the measurement of Breslow’s thickness of melanoma. 
Cases of melanoma with halo-reaction and/or regres-
sion can show ‘blurred’ deep margins: therefore, immu-
nohistochemistry can highlight deeply entrapped mela-
nocytes thereby avoiding under-microstaging. mitotic 
rate is a strong prognostic indicator in melanoma. in ad-
dition, the 2010 american Joint Committee on Cancer 
(aJCC) Staging System has replaced Clark’s level iV 
with mitotic rate ≥1 mitosis/mm2 to define pT1b mela-
noma and to select patients for sentinel node biopsy.13

the differential diagnosis between benign and malig-
nant melanocytic tumors is the most ambitious task for 

such as Spitz nevi exhibit cytological atypia that may 
lead to confusion in diagnosis.

melanin may or may not be present in the cytoplasm 
of melanoma cells. if no pigment is present, the pa-
thologist needs to seek confirmation that the lesion is 
melanocytic in origin. This confirmation can include the 
presence of a junctional component or the use of immu-
nohistochemical stains such as S100 protein or melan-
a. one useful feature that may help in the diagnosis of 
melanomas is the presence or absence of pigment in the 
deepest component of the lesion. nevus cells usually — 
but not always — lose their pigment with descent into 
the dermis, whereas melanomas often exhibit melanin 
in the deep dermal cells. the presence of atypical me-
lanocytes singly and in small groups of two or three 
cells above the basal layer is a clue to the diagnosis of 
melanoma, particularly if the melanocytes are present 
up to and including the granular layer. this is termed 
pagetoid epidermal invasion, because of its similarity 
to Paget’s disease of the nipple. the differential diagno-
sis of atypical cells in the epidermis includes Bowen’s 
disease, in situ melanoma and Paget’s disease. Pagetoid 
spread may also be seen at times in benign melanocytic 
lesions including recurrent, Spitz and acral nevi. as the 
melanocytes of benign nevi descend into the deeper 
dermis they usually become smaller both in cell and 
nuclear size compared with the melanocytes present in 
the superficial zone of the lesion. This is termed matu-
ration. in melanomas, there is often poor or no matura-
tion, or there may be apparent maturation in which the 
cells become smaller but still possess significant atypia. 
it is also important not to mistakenly label as maturation 
the presence of an associated banal nevus at the base of 
a melanoma.

mitoses are generally not present in benign nevi. ex-
ceptions include Spitz nevi, traumatized nevi, halo nevi, 
and nevi in pregnant women. the presence of mitoses 
in a melanocytic lesion, especially if numerous and par-
ticularly if they are deep and/or atypical, should arise 
suspicion of malignancy. each lesion must be judged 
in its entirety together with the clinical details, includ-
ing age, site and history of recent change.4, 7 additional 
special techniques may also be used. optimal evalua-
tion of any melanocytic lesion requires complete exci-
sion that incorporates the full thickness of the involved 
lesion removed intact. “Shave” procedures that do not 
include the intact base of the lesion should be avoided. 
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identify those patients with early disease at high risk of 
relapse and guiding therapy choices for patients with 
metastatic disease, are still needed. a number of po-
tential candidate biomarkers, including immunological 
markers warrant further evaluation in melanoma. Circu-
lating or tumor-resident immune cells, including those 
associated with immunosuppressive forces in melano-
ma such as treg mdSC, igG4+ B cells, and also cyto-
kines, chemokines, checkpoint molecules, and antibod-
ies may point to yet unexplored biomarker signatures 
associated with particular clinical outcomes. despite 
the considerable progress made in immune monitoring 
technologies, it has been challenging to draw accurate 
correlations between immunological parameters and 
clinical outcomes or patient responses to therapeutic 
agents. the reasons might include complex interactions 
between immune and tumor cells and the variable pa-
tient immune responses, making it difficult to account 
for all the interactions required for adequate prognostic 
readouts. even when associations with melanoma are 
demonstrated, there is significant variability among pa-
tients, possibly reflecting the heterogeneity of individu-
al tumors and of individual patient immune responses. 
therefore, the histopathology remains the major source 
of the most reproducible tool for diagnosis and progno-
sis in melanoma patients.

in general, the histopathological report must include 
all the pertinent clinical information and a thorough 
macroscopic description comprising the sampling pro-
tocol adopted.1, 2 a microscopic description of the tu-
mor, as well as the implementation and the results of the 
ancillary techniques are optional if the final diagnosis is 
clear-cut.

mandatory histopathologic parameters include:
1. ulceration (present vs. absent): this is the slough-

ing of dead tissue. this can sometimes occur in the cen-
ter of a melanoma lesion. Ulceration is thought to reflect 
rapid tumor growth, which leads to the death of cells in 
the center of the melanoma. It is defined as a full-thick-
ness epidermal defect above dermal melanoma growth, 
with reactive tissue changes (fibrin, neutrophils) and 
atrophy or hypertrophy of the surrounding epidermis, 
with no history of trauma or surgery;

2. mitotic rate: this term describes the frequency 
of cell division within the melanoma. Higher mitotic 
rates are associated with more rapidly dividing cells 
and therefore larger lesions, with greater potential for 

immunohistochemistry.10-13 an acceptable compromise 
between cost, increase in technical routine workload, 
and diagnostic impact is the adoption of an antibody 
panel composed by the anti-cell cycle-related protein 
Ki-67, the anti-human melanoma black (HmB-) -45 and 
the anti p16 protein. Ki-67 staining can be evaluated ei-
ther with a systematic count of neoplastic cells (<5% of 
neoplastic cells labelled in common nevi; 5-13% of neo-
plastic cells labelled in “dysplastic” nevi and Spitz nevi; 
>13% of neoplastic cells labelled in melanoma) or with 
an evaluation of the staining pattern (tidy in nevi, untidy 
with clusters of proliferating cells in melanoma). HmB-
45 expression recalls the “maturation” of nevi (progres-
sive loss of reactivity from the surface inwards) and the 
architectural disorder of melanoma (“patchy” reactivity, 
with isolated or clustered cells being labelled through-
out the dermis). the anti-p16 antibody stains nevi in an 
either strong and diffuse or a tidy (“checkerboard”) pat-
tern; instead, melanomas typically show confluent foci 
of complete loss of reactivity.9

Unfortunately, the above illustrated rules have rel-
evant exceptions and limitations. it must be therefore 
emphasized that immunohistochemistry must be al-
ways evaluated within the morphological context; that 
not any single immunostain is able to give clear-cut in-
formation for the differential diagnosis between nevus 
and melanoma. immunohistochemistry may be needed 
to confirm diagnosis, however, there are yet no reliable 
markers that are both highly sensitive and specific for 
melanoma diagnosis. The ideal biomarker, defined as 
any measurable molecular change (dna/chromosomal, 
epigenetic, mrna, or protein) in a cancer cell, should 
be sensitive, specific, reliable, rapidly analyzable, cost 
effective, and should “add value,” prognostically or 
therapeutically, to our current set of assessment tools. 
Several molecular and chromosomal events that influ-
ence the development and progression of melanoma 
show promise in improving differentiation of melano-
mas from benign melanocytic proliferations.14, 15

molecular techniques are being increasingly pro-
posed with the aim of looking for specific pathways 
toward melanomagenesis. When matched with mor-
phologically obvious melanocytic tumors, all these 
techniques show a greater specificity than sensitivity, 
thereby allowing to ‘rule in’ and not to ‘rule out’ mela-
noma. Biomarkers that move beyond the current clini-
cal pathological and radiological parameters, helping to 
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the tumor is transected by the deep margin of the speci-
men, the depth may be indicated as “at least X mm” 
with a comment explaining the limitation of thickness 
assessment;

7. satellitosis: satellite lesions (also called micro 
satellites) are areas of tumor/melanoma located more 
than 0.05 mm, but less than 2 cm, from the primary le-
sion. Satellites are described as being present or absent. 
These are also reflected in the staging. It is also recom-
mended to include microsatellites into Breslow’s thick-
ness itself;

8. status of the surgical margins: microscopically 
measured distances between tumor and labeled lateral 
or deep margins are appropriately recorded for mela-
noma excision specimens because these neoplasms may 
demonstrate clinical “satellitosis.” the report will de-
scribe the location of the tumor to the margins, or edg-
es of the biopsy or tissue sample. “negative margins” 
mean a small amount of normal tissue around the en-
tire tumor was also removed and is free of cancer cells; 
this ensures the entire melanoma is removed. “Positive 
margins,” on the other hand, indicate that melanoma ex-
tends all the way to the edge of the tissue removed, and 
that it is possible some melanoma may not have been 
removed. the report may also state how close the tumor 
cells were to the margins (edges) of the sample. Positive 
or close margins may require further surgery to achieve 
clean or negative margins.

optional parameters of the histopathological report 
are the following:1, 7

1. histological subtype: this can be considered as an 
optional parameter because the current classification of 
melanoma evaluates a sum of criteria which are neither 
purely histopathologic nor exclusively tumor-related; 
therefore, features of different subtypes can be present 
in a given tumor, and, conversely, different subtypes of 
tumor can have similar histopathologic features. even 
more important, the prognostic and therapeutic value of 
the current classification is probably minimal;

2. cell type: this parameter is partially incorporated 
into the WHO 2006 Classification. There are some data 
suggesting that thick (>5 mm) melanomas with a Spit-
zoid or spindle cell morphology have a slight survival 
advantage compared with other cytotypes, but evidence 
is too weak;

3. amount of pigmentation (none, mild, moderate, 
heavy): this is a very subjective assessment which lacks 

metastasis and poorer prognosis. mitotic rate is thought 
to be the second most important factor (after Breslow 
thickness) in determining prognosis, with a higher rate 
being predictive of a poorer prognosis. this value is 
used to stage very thin melanomas (<1 mm). to mea-
sure the mitotic rate, the pathologist identifies the area 
of the tumor sample with the most mitoses (referred to 
as the hot spot) and counts the number of mitoses in a 
square millimeter surrounding this area. it is reported 
as a value per mm2 or may be given as a range (e.g., 
1-4 mitoses/mm2). the mitotic rate should be given as 
an integer number; if no mitotic figure is found in the 
invasive component of the tumor, the mitotic rate must 
be given as 0 mitoses/mm2;

3. regression (present vs. absent): if it is present, the 
extent of regression is identified. Regression describes 
an area where it appears there had been melanoma cells, 
but these have been destroyed by the immune system 
and replaced with inflammation or scar tissue. When 
regression is present, the total size of the melanoma is 
hard to characterize because it is difficult to tell how 
extensive it was before the regression occurred. it can 
be focal (involving a portion of invasive tumor), par-
tial (involving the entire invasive tumor), or complete 
(involving the entire tumor). Since complete regression 
and regression involving more than 75% of the lesion 
has been reported to carry adverse prognostic impor-
tance in invasive melanoma, it is recommended to as-
sess regression;

4. lymphovascular invasion: blood vessel or angio 
invasion as well as lymphatic invasion is described as 
being present or absent. if present, it means that the 
melanoma cells have invaded the blood or lymphatic 
system;

5. perineurial invasion (present vs. absent): since 
melanoma is typically S100-positive just like nerves, 
an immunostain for the perineural sheath with the anti-
epithelial membrane antigen (ema) can be used to in-
dividuate the nerve fibers;

6. Breslow’s thickness: maximum tumor thickness is 
measured with a calibrated ocular micrometer at a right 
angle to the adjacent normal skin. the upper point of 
reference is the granular layer of the epidermis of the 
overlying skin or, if the lesion is ulcerated, the base of 
the ulcer. the lower reference point is the deepest point 
of tumor invasion (i.e., the leading edge of a single mass 
or an isolated group of cells deep to the main mass). if 
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9. the morphology code of the international Classi-
fication of Diseases for Oncology (ICD-O) 3rd edition 
and the Systematized nomenclature of medicine Clini-
cal terms (Snomed Ct). the code is /3 for invasive 
melanoma and /2 for in-situ melanoma.

Conclusions

Usually the clinical information provided to the pa-
thologist in the final report is limited to the essential 
demographic data (age, gender, and body site of the le-
sion). However, there is growing evidence that provid-
ing clinical and dermoscopic images to the pathologist 
have the potential to improve his/her diagnostic con-
fidence. Several previous studies have indeed demon-
strated the benefit of integrating clinical with pathologic 
information, not only in the field of inflammatory skin 
disease but also in the context of skin melanocytic tu-
mors. after the excision of a skin lesion, the clinician 
fills the referral sheet with demographics, site of the 
lesion and reports his/her clinical diagnosis. When the 
histopathologic report is rendered, the clinician reviews 
the case considering the clinical-dermoscopic pictures. 
Cases for which a good clinical-pathologic correlation 
is missing are jointly reviewed by the referral clinicians 
and the referral dermatopathologist combining all rel-
evant clinical and histologic data including clinical-der-
moscopic images and a picture selection of histopatho-
logic slides.

A final consensus diagnosis is then reached in light 
of the case discussion. Fundamental first steps in multi-
disciplinary care require close cooperation between sur-
gical oncologists and pathologists. the most important 
aspect of this cooperation is clear and free exchange of 
information between them. the surgeon should provide 
the pathologist not only with an adequate tissue sample 
for examination, but also with clinical details that will 
assist in establishing a diagnosis. the location and ori-
entation of specimens, and areas of particular concern, 
should always be indicated. operative digital photo-
graphs may assist this process.

the pathologist, in return, should provide the surgeon 
with a report containing sufficient information to allow 
an evidence-based management plan to be made for the 
patient, and to permit an accurate indication of progno-
sis to be determined.

any prognostic significance even on univariate analy-
sis;53

4. Clark level,5 which is defined as follows:
i. intraepidermal tumor only;
II. tumor present in but does not fill and expand 

papillary dermis;
III. tumor fills and expands papillary dermis;
iV. tumor invades into reticular dermis,
V. tumor invades subcutis.

although, as stated above, anatomic level has been 
replaced by mitotic rate in the aJCC 7th edition tables 
for the subclassification of pT1 lesions as T1a or T1b, in 
the text and in a table of the aJCC chapter, Clark levels 
iV or V is referred to as a tertiary criterion for t1b in 
cases with no ulceration and “if mitotic rate cannot be 
determined.” Clark level should therefore be reported 
whenever it would form the basis for upstaging t1 le-
sions;13

5. tumor growth phase (radial/horizontal vs. verti-
cal): in the radial (horizontal) growth phase, the tumor 
demonstrates a uniform cytological appearance and is 
generally wider than it is deep; a commonly applied cri-
terion is presence of melanoma in situ three or more rete 
ridges beyond the invasive component. Vertical growth 
pattern in superficial spreading melanoma is defined as 
the presence of one or more dermal clusters larger than 
the largest epidermal cluster and/or the presence of any 
mitotic activity in the dermis. nodular melanomas are 
by definition vertical growth phase tumors;

6. tumor-infiltrating lymphocytes (TILs): they de-
scribe the patient’s immune response to the melanoma. 
When the pathologist examines the melanoma under 
the microscope, he/she looks for the number of lym-
phocytes (white blood cells) within the lesion. this re-
sponse, or tils, is usually described as “brisk,” “non-
brisk,” or “absent,” although it may occasionally be 
described as “mild” or “moderate.” tils indicate the 
immune system’s ability to recognize the melanoma 
cells as abnormal;

7. associated nevus (present): this is considered a 
favorable prognostic factor, probably because nevus-
associated melanoma is clinically detected in an earlier 
phase, with a lower mean value of Breslow’s thickness;

8. the pt parameter of the pathologic stage accord-
ing to the aJCC, 7th edition: this is optional, provided 
that all the microscopic criteria to retrieve it ar given in 
the report;
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in this respect.2 although incidence is still increasing, 
signs of stabilization of mortality have been identified 
over recent decades, except in elderly males.3 For this 
reason, melanoma represents a major health concern 
for dermatologists, oncologists, and surgeons, who are 
constantly seeking to improve prevention, early diagno-
sis, treatment and early detection of local, regional and 
distant metastases, as well as any subsequent primary 
tumors. 

establishing an optimal follow-up strategy for mel-
anoma patients is imperative. this strategy protocol 
should be related to the staging system, given that sur-
vival rates vary according to the specific stage of the 
disease. there is currently a universally-accepted tNm 

Cutaneous melanoma is the most deadly cutaneous 
neoplasm, representing 3-5% of overall skin can-

cers, but accounting for up to 65% of deaths. its inci-
dence varies from 3-5/100,000/year in mediterranean 
countries to 12-20/100,000/year in Nordic countries, 
and is still rising.1 in addition, in situ and superficial 
melanomas are not always included in the statistics, 
since they are often treated in outpatient clinics, without 
being reported. the increase in exposure to ultraviolet 
light seems to play an important role in the on-going 
increase in incidence. the lifetime risk of developing 
melanoma is estimated to be 1 in 50, with each affected 
individual losing an average of 15 years of potential life. 
this ranks the disease second only to adult leukemia 
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also present in the histological report.9 these histologi-
cal subtypes are not actually considered independent 
prognostic factors.10, 11 However, the growth pattern 
conclusively determines the prognosis.12 the radial 
growth phase is characterized by melanocytic prolifera-
tion in the epidermis and superficial dermis without pro-
ducing proliferative nodules while the vertical growth 
phase represents the tumor ability to metastasize. 

Breslow thickness is the most important prognostic 
factor and must be measured from the granular layer, or 
from the end of the ulceration if present. depending on 
Breslow thickness, invasive melanomas are mainly clas-

staging system, published in 2009 in the seventh edition 
of the american Joint Committee on Cancer (aJCC) 
Melanoma Staging and Classification (Tables I, II).4 
However, at present, there is no common surveillance 
program, largely because insufficient randomized con-
trolled trials have been carried out.5 the purpose of this 
review is to present the current staging system with as-
sociated recommendations on the follow-up care of pa-
tients with cutaneous melanoma at different stages of 
development.

diagnosis and staging

The stage at melanoma diagnosis has a significant 
impact on the course of the disease. most melanoma 
patients (82-85%) present with localized disease, fol-
lowed by regional involvement (10-13%), and distant 
metastatic disease (2-5%).6 Staging is the main prog-
nostic factor of melanoma, determining management, 
treatment and surveillance. 

Biopsy and histopathological examination

A confirmed diagnosis of melanoma requires a full-
thickness excisional biopsy with a minimal side margin 
of 1 to 2 mm.7 enlarging examination criteria to increase 
the number of sentinel node examinations performed re-
inforces that wider excisional biopsy side-margins must 
be avoided. an incisional biopsy may be acceptable for 
larger lesions and a deep saucerization biopsy may be 
satisfactory when the lesion is flat and the suspicion of 
melanoma is not high.8 Biopsies should be analyzed 
by an experienced pathologist since diagnosis and ini-
tial local staging of the tNm system depend on them. 
the pathologists should include not only the maximum 
thickness of the tumor in millimeters (Breslow thick-
ness), but they should also report all of the criteria that 
are deemed necessary in the aJCC staging system; thus 
information should be provided on ulceration, regres-
sion, lympho-vascular tumor infiltration and clearance 
of the surgical margins, as well as the mitotic rate only 
in cases where tumor thickness is less than 1 mm. From 
these histological features the t-staging grading can 
be defined. Other features such as anatomical site, de-
gree of sun damage and melanoma type, as superficial 
spreading melanoma, lentigo maligna melanoma, acral 
lentiginous melanoma and nodular melanoma should be 

Table I.—�TNM (tumor thickness, nodes and metastasis) staging 
categories for cutaneous melanoma. Adapted from the final ver-
sion of 2009 AJCC melanoma staging and classification.4

T-classification thickness (mm) Ulceration status/mitoses

tis (in situ) Not applicable Not applicable
t1 ≤1.00 a: Without ulceration and 

mitosis <1/mm2

b: With ulceration or 
mitosis ≥1/mm2

t2 1.01-2.00 a: Without ulceration
b: With ulceration

t3 2.01-4.00 a: Without ulceration
b: With ulceration

t4 >4.00 a: Without ulceration
b: With ulceration

N-classification N. metastasis nodes Nodal metastasis burden

N0 0 Not applicable
N1 1 a: micrometastasis*

b: macrometastasis**
N2 2-3 a: micrometastasis*

b: macrometastasis**
c: in transit metastases/

satelites without meta-
static nodes  

N3 4 + 
- metastatic nodes, or 
- matted nodes, or 
- in transit metastases/satel-

lites with metastatic nodes
M-classification Site Serum ldH (lactate 

dehydrogenase) 

m0 No distant metastases Not applicable
m1a distant skin, subcutaneous, 

or nodal metastases
Normal

m1b lung metastases Normal
m1c all other visceral metastasis Normal

any distant metastasis elevated
*micrometastasis are diagnosed after sentinel lymph node biopsy; **macrome-
tastasis are defined as clinically detectable nodal metastases confirmed pathologi-
cally.
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placed by mitotic rate. the number of mitosis per square 
millimeter has been one of the new covariates added in 
the seventh aJCC edition since it has been demonstrat-
ed to be an independent prognostic factor in primary 
melanoma with Breslow thickness ≤1 mm. This mea-
sure should be made in the invasive area of the tumor 
with the highest mitotic rate, known as the ‘hot spot’. if 
this is not clear, the fosfoistone-H3 antibody can help to 
identify it. Clark level of invasion is still considered in 
defining T1 melanomas only in the rare circumstances 
when mitotic rate cannot be determined. Ulceration is 
another important prognostic factor that helps to deter-
mine the metastatic potential of melanoma. although 
not included in the last aJCC staging system, ulceration 
size may be an additional prognostic factor.15

regression is an immunologic phenomenon that may 
be categorized into three stages: early regression when 
lymphocytic infiltrate disrupts the tumor mass and inter-
mediate-late regression when dermal fibrosis is already 
found. The prognostic significance of tumor regression is 
controversial, however it has been recently consolidated 
that tumor-infiltrating lymphocytes grade is a powerful 

sified into four groups (T1-T4), which are significantly 
correlated with survival rates. the subgroups (a and b) 
are based on the presence or absence of ulceration, and, 
only in T1, on mitotic rate (≥1 mm2). the 10-year sur-
vival rate for melanoma ≤1 mm with no ulceration and 
mitosis (t1a) is 95%, but drops to 85-88% if the mi-
totic rate is ≥1 mitosis/mm2 and/or ulceration is pres-
ent (t1b).3 the inevitable margin of error with Breslow 
thickness measurement is an important concept that cli-
nicians should keep in mind when making management 
decisions. Ge et al.13 demonstrated a statistically signifi-
cant difference between the measures of 125 invasive 
melanomas, with original recorded Breslow thickness of 
0.9-1.1 mm, by two different pathologists. this group 
has identified two possible reasons for this. The first is 
failure to follow standardized thickness measurement 
guidelines (including use of an ocular micrometer) and 
the second, the phenomenon of terminal digit bias, not 
previously identified as a problem in this field. 

Clark level of invasion has an additional prognostic 
value only in melanomas with Breslow thickness <1 
mm,14 however in the last aJCC edition it has been re-

Table II.—�Stage groupings for cutaneous melanoma. Adapted from the final version of 2009 AJCC melanoma staging and classifica-
tion.4

Clinical staging * Pathologic staging **
t N m t N m

0 tis N0 m0 0 tis N0 m0
i a t1a N0 m0 i a t1a N0 m0
i B t1b N0 m0 i B t1b N0 m0

t2a N0 m0 t2a N0 m0
ii a t2b N0 m0 ii a t2b N0 m0

t3a N0 m0 t3a N0 m0
ii B t3b N0 m0 ii B t3b N0 m0

t4a N0 m0 t4a N0 m0
ii C t4b N0 m0 ii C t4b N0 m0
iii any t N>N0 m0 iii a t1-4a N1a m0

t1-4a N2a m0
iii B t1-4b N1a m0

t1-4b N2a m0
t1-4a N1b m0
t1-4a N2b m0
t1-4a N2c m0

iii C t1-4b N1b m0
t1-4b N2b m0
t1-4b N2c m0
any t N3 m0

iV any t any N m1 iV any t any N m1
*includes microstaging of the primary melanoma and clinical/radiologic evaluation of metastases; **includes microstaging of the primary tumor and pathological 
information about the regional lymph nodes after sentinel node biopsy of complete lymphadenectomy.
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of BRAF mutations).23 Patients with V600e BRAF mu-
tation are usually younger (fifties) with a high number 
of melanocytic nevi and develop melanoma on intermit-
tent sun exposed areas.24 mutational testing is mandato-
ry in patients with advanced disease (unresectable stage 
iiiC or stage iV) and highly recommended in high-risk 
resected disease stage iiC, and stage iiiB-iiiC. testing 
for NRAS and c-KIT mutations should be performed 
when the tumor is BRAF-wild type. as BRAF and NRAS 
mutations are mutually exclusive, NRAS mutations are 
tested when BRAF mutations are not detected.25 al-
though there is no available specific target therapy for 
NRAS mutant melanoma, good therapeutic results have 
been obtained when treating these patients with meK 
inhibitors.26 mutations of proto-oncogene c-KIT are 
screened when BRAF and NRAS genes are wild-type; 
the frequency of c-KIT mutations is quite low (1-3% of 
melanomas) 27 but they are especially common in acral 
and mucosal melanoma, as well as in melanoma arising 
on chronic sun exposed areas.28 When a c-KIT mutation 
is detected, an off-label treatment with c-KIT inhibitors 
can be initiated.29, 30 lastly, genetic analysis should be 
preferentially performed in the metastatic tissue, since 
discrepancies have been reported between mutations of 
target genes in the primary tumor and metastatic sites.31 

Physical examination and instrumental investigations

an accurate physical examination is necessary to 
complete the initial staging with special attention to 
other suspicious pigmented lesions, tumor satellites, in-
transit metastases, regional lymph node and systemic 
metastases. 

Further step is to define the instrumental investiga-
tions to complete staging, which are however not rec-
ommended in all stage groupings. there is no broadly 
accepted protocol, but version 2.2016 of the National 
Comprehensive Cancer network (NCCN) Guidelines is 
the actual reference (Figure 1).14 

lymph node basins are the most common site of mel-
anoma metastasis and are often the first site involved by 
metastatic disease. it determines the N category, which 
is primarily defined by the number of metastatic nodes 
and tumor burden (microscopic vs macroscopic). the 
sentinel lymph node biopsy (SNLB) is the first clini-
cal decision since lymph node metastases have a great 
impact on prognosis.32 its focus is to identify lymph me-

independent predictor of sentinel lymph node status, mel-
anoma-specific survival, and recurrence-free survival in 
patients with clinically localized primary cutaneous mel-
anoma ≥0.75 mm in thickness. Those with a pronounced 
lymphocytic infiltration have an excellent prognosis.16 
intermediate and late regression are still under discus-
sion. it has been demonstrated that the presence of der-
mal fibrosis in radial growing melanoma has a negative 
prognostic value,17 although it has not been confirmed 
in further studies.18, 19 Currently, there is no conclusive 
statement mainly because of lack of standardized histo-
logical criteria. If extensive regression is present (≥75%, 
in agreement with the College of american Pathologists 
- CaP - 2009),20 it should be reported in. 

intralymphatic metastases (i.e., satellites and in tran-
sit metastases) belong to the N-staging grouping and 
are another important histological criteria. the micro-
scopic satellites are defined as any discontinuous nest 
of metastatic cells larger than 0.05 mm in diameter, that 
are well separated by normal dermis from the main in-
vasive component of melanoma by a distance of at least 
0.3 mm. in transit metastasis is a similar concept but 
they are found further (>2 cm) from the main invasive 
tumor component. according to aJCC staging Com-
mittee, these early lymphatic metastases are retained in 
the category of N2c melanoma, that corresponds to iiiB 
substage. it has been demonstrated that survival out-
come of these patients is comparable to that of patients 
with clinically detectable satellite metastases.21, 22 the 
presence of intralymphatic metastases has a consider-
able impact on prognosis, increasing the probability of 
cutaneous relapse and local lymph node involvement.

mutational analysis

mutational genetic analysis of tumor melanocytes 
has been recently introduced in clinical practice since 
advances in the understanding of the molecular basis 
of melanoma led to the introduction of target thera-
pies. mutations of different genes have been described 
in melanoma, mainly in molecules of the raS/raF/
meK/erK mitogen activated protein kinase (maPK) 
pathway, responsible for cell proliferation and differ-
entiation. the most frequent involved gene is BRAF, a 
proto-oncogene that codify for a serine/threonine-pro-
tein kinase, mutated in approximately 50% of melano-
mas. its most frequent mutation is V600e (nearly 80% 
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toms should be explored in the history and physical 
examination. the guidelines of the italian association 
of medical oncology (aiom) 2015,35 recommend to 
perform from stage iiC total body computed tomogra-
phy (Ct) scans (alternatively positron emission tomog-
raphy [Pet] + encephalic magnetic resonance imaging 
[mri]), and from stage iB regional lymph nodes and 
abdominal ultrasounds (Figure 2). due to the low sensi-
tivity, chest X-ray is discouraged.45

The M category is defined by the site of distant me-
tastases and an elevated serum lactate dehydrogenase 
level (ldH). therefore, at the time stage iV disease is 

tastases that are not clinically detected, by analyzing the 
first single or selected few lymph nodes receiving drain-
age from the primary melanoma lesion. the presence or 
absence of nodal micrometastases is the most important 
prognostic factor in early-stage melanoma, particularly 
in intermediate thickness melanoma.33 if lymphatic nod-
al micrometastasis are left untreated, they may develop 
into macrometastases and later to a distant disease. the 
earlier is the diagnosis and the better will be the con-
trol of regional disease. SNlB is recommended for pa-
tients with melanoma thickness >1 mm and clinically 
uninvolved regional lymph nodes and should be offered 
and discussed in selected patients with melanoma thick-
ness <1 mm with high-risk features (t1b, mitotic rate 
≥1 per mm2, ulceration, young age).22, 34, 35 the depth 
of invasion is directly proportional to lymph involve-
ment, which reaches 60% in melanomas of more than 
4 mm.36, 37 the use of SlNB in patients with melano-
mas thicker than 4 mm was initially debated due to their 
high risk (30-40%) of developing distant metastasis,38 
but it is recommended because recent studies demon-
strated its valuable prognostic factor.39 in patients with 
intralymphatic metastasis, in transit or satellites (at least 
IIIB stage) the SLN status does have prognostic signifi-
cance, and it can upstage a patient to stage iiiC.40 deci-
sion not to perform SlNB in all these patients may be 
based on significant patient comorbidities, patient pref-
erence, or other factors. 

according to the latest aJCC staging system, sentinel 
lymph node is already considered to be positive with the 
presence of isolated tumor cells that are solely identi-
fied with inmunohistochemical stains such as HMB45 
or melan a/mart 1. the number of SlNs analyzed and 
their positivity must be included in the histological re-
port. in addition, the localization with respect to the 
lymph capsule (intra/extracapsular) of the metastatic 
cells should be reported.41 a complete lymphadenecto-
my should be performed in all positive cases as well as 
in regional lymph metastatic nodes clinically detected 
and confirmed by cytology or biopsy sample.42, 43 When 
a SlN contains micrometastases, approximately 20% 
of positive SlN cases will have additional nodes be-
yond the sentinel node, which also contain metastatic 
melanoma cells.44 

imaging indications are controversial. NCCN guide-
lines 2.2016 recommend using baseline imaging from 
stage III; in lower stages only specific signs or symp-

Figure 1.—Clinical stage and staging workup. adapted from 
NCCN Clinical Practice Guidelines of melanoma, version 2.2016.14

Figure 2.—Clinical stage and staging workup. adapted from aiom 
melanoma guidelines, 2015 edition.35
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strumental investigations, are strictly dependent on dis-
ease staging, given that survival rates vary according 
to the specific stage. The different dermatological and 
oncological societies published evidence-based follow-
up strategies that try to balance medical needs of the 
patient with improved survival and economic costs for 
health care system. due to lack of randomized con-
trolled trials, wide variations in guidelines and recom-
mendations exist for patient follow-up and surveillance. 
Currently, surveillance strategies can be broadly classi-
fied into low intensity strategies (USA, UK, Australia 
and New Zealand) 6, 52-55 and high intensity strategies 
(rest of europe other than UK).35, 56-61 

all strategies agree with the importance of medical 
history and physical examination, but there is no con-
sensus on the optimal frequency and duration after a 
primary melanoma diagnosis. overall, they are recom-
mended to be lifelong follow-ups and at least once a 
year, mostly adjusted by personal risk factors such as 
fair skin, multiple nevi and family or personal history 
of melanoma. once a year would be enough for patients 
with melanoma in situ, but frequency may become nar-
rower for higher stages, particularly during the first five 
years after diagnosis. 

imaging is a topic of debate and challenge. low in-
tensity strategies recommend imaging mostly based on 
symptoms, with this determination being argued by the 
little evidence of increasing patient outcome with more 
exams and by the economic burden. it also considers 
the anxiety that patients can experience with frequent 
imaging procedures, especially in cases of false positive 
findings. 

the american academy of dermatology (aad) 
Guidelines 52 advise clinicians not to perform imag-
ing exams in any stage unless specific symptoms are 
present, and although they can be considered in patients 
with high risk for recurrence, they are not recommend-
ed after five years. 

the NCCN 14 recommends imaging from stage iiB 
to iV. Chest X-ray, Ct and/or Pet scans are indicated 
every 3 to 12 months, and mri scans of the brain once 
a year. routine follow-up radiologic imaging is not rec-
ommended for stage ia to iia melanomas. 

Several researchers have questioned the benefit of 
chest X-ray for screening of pulmonary metastasis in 
asymptomatic patients; it has a high rate of false posi-
tive and negative findings and does not improve surviv-

documented, ldH level should be measured, and if el-
evated, the stage would be m1c regardless of the site of 
distant metastasis. the updated aJCC melanoma stag-
ing database has demonstrated a significant decrease in 
survival rates in patients with distant metastases and 
increase in serum ldH (32%, 1-year-overall survival) 
compared with normal serum ldH (65%, 1 year-over-
all survival).4 Furthermore, ldH level was among the 
most predictive independent factors of shorter survival 
in all published studies when it was analyzed in a mul-
tivariate analysis, even if taking in account the site or 
number of metastases.46, 47 the mechanisms or sources 
of elevated ldH isoenzymes are unclear. 

Patient education and follow-up

Patient education

education of the patient diagnosed with melanoma 
plays an important role, since more than half of dis-
ease recurrences are detected by patients themselves or 
their partners.48 this rate may be improved by a better 
training; patients must be counseled on how to perform 
monthly self-examination of their skin and peripheral 
lymph nodes. moreover, correct sun behavior has to be 
highlighted, providing information about sunscreens 
and protective cloths. Finally, information about the 
increased risk of melanoma in family members is also 
mandatory. 

Follow-up and surveillance 

the goal of any cancer follow-up regimen is early de-
tection of local, regional and distant metastases, as well 
as early recognition of eventual subsequent primary tu-
mors. thereby an impact on long-term outcome may be 
possible with an early therapeutic approach. However, 
this potential benefit has not been proven yet in mela-
noma, therefore follow-up remains a controversial is-
sue, in the attempt to balance clinical benefits and costs 
of intensive follow-up.34 

there are considerable data showing that most recur-
rences will develop during the first 5 years.49 eight per-
cent of all melanoma patients develop a second melano-
ma within 2 years after the initial diagnosis 50 and 35% 
of patients with lentigo maligna melanoma develop an-
other cutaneous malignancy within 5 years.51 

recommendations for follow-up, frequency and in-
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thick primary tumors or recent tumor resection) and in 
stage iiiB and iV patients. 

the Swiss melanoma Guidelines 58, 59 offer specific 
recommendations depending on tNm staging. locore-
gional lymph node sonography, abdominal sonography 
and chest X-ray are recommended from stage i (t2N0) 
to iii, and whole body imaging by Ct, Pet or mri 
from stage iiC to iii. in patients with stage iV, all physi-
cal, laboratory, and imaging evaluations are considered 
on an individual basis. these guidelines are very similar 
to the italian recommendations proposed in 2007,61 and 
to those of aiom,35 that propose locoregional lymph 
node and liver sonography from stage iiB and Ct/Pet 
scans from stage iii. 

the German Cancer Society and German dermato-
logic Society 60 advise locoregional lymph node sonog-
raphy for patients stage iB to iV and abdominal sonog-
raphy only if symptoms are present. Ct, mri or Pet 
scans are suggested in patients with stage iiC to iV.

Use of blood tests to monitor disease recurrence and 
progression is also controversial in follow-up programs. 
the eSmo, German and Swiss guidelines recommend 
testing serum S100 protein levels. a meta-analysis per-
formed by mocellin et al.68 suggested that S100 may 
play a role in surveillance of patients with stage i to iii 

al.62-64 another imaging modality limited by the number 
of false positive rates is Ct scans. it has been recently 
demonstrated to be able to detect distant recurrence in 
18.5% of stage ii and 33% of stage iii disease.65 Ct 
scans should be recommended only in patients with 
high risk of developing distant metastasis. 

the Guidelines for the management of melanoma in 
australia and New Zealand 54 recommend only ultra-
sound as imaging modality in patients with advanced 
disease, but only if performed by an experienced ultra-
sonographer. 

Ultrasonography of regional lymph nodes has been 
reported to improve survival rates and is clearly superi-
or to palpation for the detection of lymph node metasta-
ses.66 it has been considered the most accurate imaging 
procedure in surveillance of patients with stage iii and 
iV melanomas.65-67 Ultrasound penetration is limited, 
therefore intestinal metastasis cannot be early detected. 
Furthermore, imaging by ultrasound is modified by ab-
dominal air, therefore abdominal sonography has a low 
sensitivity for small metastases detection. 

the european Society of medical oncology 57 and 
the British association of dermatologists 55 do not pro-
vide specific guidelines for imaging exams, but CT and/
or Pet scans are suggested in high risk (i.e., those with 

Table III.—�Follow-up scheme proposed by an Italian group of expert clinicians. Adapted from Moscarella et al.5

Stage Clinical and dermoscopic examination imaging exams
interval lymph node 

ultrasound
abdominal 
ultrasound

total body 
Ct scans

0
melanoma in situ

- 12 months
- 6 months if multiple nevi and/or  

personal or family history of melanoma

None None None

ia
Melanoma ≤1 mm  

with <1 mitosis/mm2

- 6 months for 5 years then
- 12 months

every 12 months  
for 5 years or based on 

clinical exam

None None

iB
- Melanoma ≤1 mm  

with mitoses or ulceration or
- melanoma 1.01-2 mm  

with no ulceration

- 4 months for 5 years then
- 6 months for 5 more years than
- 12 months

every 6/12 months  
for 5 years or based on 

clinical exam

None None

ii
- melanoma 1.01-2 mm  

with ulceration or
- melanoma >2 mm

- 4 months for 5 years then
- 6 months for 5 more years than
- 12 months 

every 12 months  
for 5 years

every 12 months  
for 5 years

once per year  
for 5 years

at 6 months interval 
with ultrasound

iii
- any t with lymph node  

metastasis and/or
- in transit or satellite metastasis

- 4 months for 5 years then
- 6 months for 5 more years than
- 12 months 

twice per year  
for 5 years then once 

per year for more  
5 years (visit i and iii 

in the year)

twice per year  
for 5 years then once 

per year for more  
5 years (visit i and iii 

in the year)

once per year  
for 5 years 

alternating with  
ultrasound (visit ii  

in the year)
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disease, but it should not be implemented routinely as 
a prognostic marker in all melanoma patients. ldH is 
not recommended during follow-up by any guidelines, 
but only in the initial workup of stage iV disease by the 
NCCN and aad. 

Finally, a simplified schedule for routine follow-up of 
melanoma patients was developed by an italian expert 
group of clinicians (table iii).5 the aim of this group 
was to standardize the follow-up recommendations 
based on the currently used 2009 aJCC staging system. 
as the other strategies, clinical examination remains the 
most solid and useful tool and is intended to be lifelong. 
type and frequency of clinical and imaging examina-
tions (regional lymph nodes and abdominal sonogra-
phy, total body Ct scans) depend on stage of disease. 
due to the low positive predictive value of blood tests 
(ldH, S100) they are not included in the surveillance 
process.68 These recommendations should be flexibly 
understood, since history and physical examination of 
every patient tailor the examinations required.  

Conclusions

Currently, a universally accepted staging system is 
available in order to classify melanoma patients. How-
ever, there is not yet an optimal follow-up program, 
since surveillance imaging and blood tests have not yet 
demonstrated a significant improvement of life expec-
tancy. Because of this, the different monitoring strate-
gies vary in the frequency of history and physical ex-
amination but largely in the utility of imaging and blood 
exams. it will certainly change in the near future with 
the increasing use of the new therapeutic agents, that 
greatly improve survival of melanoma patients with ad-
vanced disease. 
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mune system activities. the relevant new concept that was 
developed following the failure of cytokine-based immu-
notherapy and the increasing evidence of the clinical ac-
tivity of different targets therapies in several cancer types 
was constituted by the potential of targeting these inhibi-
tory and activating immunological synapses as a new tool 
to promote the immune response.2 Until now, two main 
types of immune modulating drug antibodies have been 
developed and used in the treatment of advanced meta-
static melanoma, the first targeting the CTLA-4 antigens, 
the other the Pd-1/Pd-1l pathway. Both compounds in-
teract with immunological checkpoints physiologically 

the prognosis of advanced metastatic melanoma is 
poor. the unsatisfactory results obtained by (bio)

chemotherapy were clearly summarized in a review 
study by Korn et al.,1 which analyzed the clinical data 
of more than 2000 patients enrolled onto 42 phase ii tri-
als since 1975. an overall 1-year survival of 25.5% and 
a median survival of 6.2 months were achieved, without 
any significant improvement during the last 30 years.

it is well known that t-cell responses are regulated 
through a complex balance of inhibitory and activating 
signals and that the tumor itself can dysregulate these 
pathways, leading therefore to an impairment of the im-
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determined a striking effect on our possibilities to man-
age the metastatic disease, giving rise to an overwhelm-
ing improvement on the survival rates of these patients.4

this review will analyze the therapeutic tools avail-
able for the treatment of patients with metastatic mela-
noma, including adjuvant interferon and loco-regional 
therapies (surgery, radiotherapy and electrochemother-
apy) and will mainly focus on the presentation of results 
obtained by the new treatments (checkpoint inhibitors 
and targeted therapies) (Figures 1-3).

leading to inhibitory signals for the immune system; the 
blockade of these pathways by the drugs allows to release 
the break to the immune system thus fostering, maintain-
ing and stimulating the t-cell responses. 

the other key stone achievement in melanoma is the 
identification of “driver” mutations in specific genes in-
volved in the pathways of growth and differentiation of 
melanoma cells. the most frequent is represented by the 
BraF mutation, which is harbored by approximately 
50% of melanomas, more frequently those arising on 
skin without chronic sun-induced damage (table i).3

the introduction of new therapeutic drugs, both the im-
mune checkpoint inhibitors and the target therapies, has 

Table i.—Decision-making factors in advanced metastatic melanoma: pre-treatment parameters to be evaluated.
Parameter Significance marker

mutation pattern ‒ Possibility to prescribe a molecular target therapy BraF, NraS, cKit
Performance status (PS) ‒ Candidate for active therapy or only palliation 

‒ Need to obtain a quick response 
eCoG Performance Status

High/low tumor load ‒ responsiveness to systemic treatment ldH
Blood chemistry
Ct/mri images

Pdl-1 expression
Brain metastases ‒ risk of CNS symptoms Ct/mri images
Progression pattern (low/fast) ‒ responsiveness to systemic treatment

‒ Need to obtain a quick response
ldH

Pet scan
Ct/mri images

Clinical trials ‒ availability of clinical trials N/a
CNS: central nervous system; ldH: lactate dehydrogenase; Ct: computed tomography; mri: magnetic resonance imaging; Pet: positron-emission tomography; N/a: 
not available.
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Figure 1.—the scenario of new treatments: targeted therapies and im-
mune checkpoint inhibitors.

Figure 2.—time point of approval for systemic treatments in metastatic 
melanoma.

Figure 3.—association of local and systemic therapies: why, when and 
in which patients.
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have been performed in an era when target or immuno-
therapy were not available yet.

the introduction in the clinical practice of new drugs 
at the beginning was seen as the end of the role of sur-
gery in the treatment of stage iV melanoma. With the 
increasing evidences about the possibilities and the pit-
falls of the new drugs, clinicians have realized that we 
will not assist to a decrease in the relevance of surgery, 
but to an increasing need of understanding the possible 
integration with the different treatment approaches in 
the management of patients. For example, surgery can 
be positively associated with immunotherapy in an at-
tempt to reduce the disease burden and thus increase 
the effectiveness of the immune response and the clini-
cal activity of the treatment. in this regard, it has been 
reported that a smaller disease burden is associated to 
a higher response rate and to longer survival.11 thus, 
surgical accessible metastasis should be potentially ex-
cised or treated with electrochemotherapy.12 the main 
issue still under consideration is the timing, because a 
surgical approach can delay the start of a potentially 
life-treating treatment. data on timing of surgery in po-
tentially immunotherapy-enrollable stage iV melanoma 
patients are inconsistent.

Furthermore, surgery can play a role at the end of im-
munotherapy to remove the partial responded metasta-
sis. metastases after immunotherapy can regress leaving 
scar tissue or necrotic area potentially impacting on the 
quality of life. in this case, surgery can be performed. 

So far, immunotherapy moreover shows a response 
rate around 11% for anti Ctla-4 treatment and around 
40% for antiPd-1. thus at least around the 50% of the 
patients will not respond to immunotherapy, and if not 
BraF mutated, the surgical option can be considered as 
well as radiotherapy or other loco-regional approaches 
among the available palliative treatments to increase the 
quality of life of patients with symptomatic metastasis.

Similarly, surgery can be favorably associated to tar-
get therapy, to increase the percentage of complete re-
sponses (usually not so high) and thus render the patient 
Ned or to manage the local progression and maintain 
the systemic treatment (“beyond progression”). At the 
same time, surgery could be in some cases performed 
at diagnosis when it is demonstrated that smaller meta-
static volumes usually are associated to longer response 
to treatment. 

also for target therapy, the integration with surgery is 

Locoregional therapies

Surgery 

Surgery can be considered to treat a localized disease 
or a symptomatic lesion in a patient with widespread 
disease and still constitutes a relevant therapeutic tool in 
the treatment of stage iV metastatic melanoma. 

the most important rational for performing surgi-
cal resection as first option in stage IV melanoma is 
mainly based on the evidence that, despite new medi-
cal treatment options, complete responses occur only 
in a minority of patients following these approaches 
whilst surgery can allow the complete removal of a le-
sion with acceptable morbidity and mortality. However, 
surgery alone is seldom curative in a metastatic setting 
as the majority of patients develop disease progression 
in other sides due to the widespread diffusion of micro-
metastatic disease clinically silent and not detectable by 
imaging at the time of surgical treatment.

it is therefore relevant to select very carefully the 
patients amenable of surgical treatment, which is pos-
sible as first choice of therapy in about 25% of stage IV 
patients according to literature data.5 the factors to be 
considered as prognostic parameters for surgery have 
been identified:6 i.e., limited disease extension with the 
possibility to complete resection, prolonged disease-
free survival before and a tumor-volume doubling time 
potentially of >60 days.7, 8

No randomized clinical trials are available compar-
ing surgery vs. systemic therapies in this patient setting, 
however, a series of single arm or comparative studies 
reported very favorable survival rates in selected series 
of patients. the Southwest oncology Group trial 9430 
reported the results of 64 patients treated by surgery 
with complete excision and prospectically included. 
the median relapse-free survival was 5 months, whilst 
the 1- and 2-year percent survival rates were 75% and 
47%, respectively.9 data of patients included in the 
mSlt-i trial were analyzed as to the survival after stage 
iV diagnosis according to the treatment (surgery or 
standard medical treatment or both): the results clearly 
demonstrated a survival advantage for patients treated 
by surgery with or without standard medical treatment, 
with a median survival of 15.8 versus 6.9 months for 
patients treated by standard medical treatment alone, 
and 4-year survival 20.8% versus 7.0%.10 it should be 
taken in consideration that the majority of the studies 
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BRAF-inhibitors was first reported in a case regarding 
a patient undergoing dabrafenib therapy. electrochemo-
therapy during dabrafenib proved to be a safe and valu-
able option in a challenging patient who developed tu-
mor resistance exclusively on superficial metastases.20

After this first experience a study was conducted with 
the aim to explore in vitro the effectiveness of electro-
chemotherapy during the treatment of melanoma pa-
tients with BraF inhibitors.21 the study demonstrated 
that electrochemotherapy with bleomycin is as effective, 
or even more effective on BraF mutated, compared to 
non-mutated melanoma cells (BRAFV600e mutated cells 
required 2 times lower concentration of bleomycin com-
pared to non-mutated cells), although the exact biologi-
cal mechanism still needs to be explored. Furthermore, 
an interaction of electrochemotherapy and vemurafenib 
treatment was observed in BraF mutated melanoma 
cells, indicating on more than additive or synergistic 
effectiveness. the enhanced effectiveness supports the 
possibility to use electrochemotherapy concomitantly 
during the treatment with BraF inhibitors even if fur-
ther clinical studies with larger number of patients are 
needed.

there is also a robust rationale for the association of 
electrochemotherapy and immunotherapy. Recent find-
ings suggest indeed that electrochemotherapy may exert 
a role in boosting anti-tumor immunity by promoting 
langerhans cell migration from the tumor to draining 
lymph nodes and dendritic cells recruitment at the site 
of the lesion thus inducing a sort of in-situ vaccina-
tion.22 an enhanced exposure of tumor-associated an-
tigens and better accessibility of immune cells to tumor 
antigens may explain the development of an antitumor 
immune response. Dendritic cells can efficiently prime 
melanoma-specific CD8+ lymphocytes, stimulating 
their migration to the inflamed skin. The inflammatory 
infiltrate shows, after an initial Treg cell decrease, a 
substantial presence of Cd8+ lymphocytes and NK that 
surrounds the tumor cells from the earliest phases until 
2 months after electrochemotherapy.23, 24 

On the basis of these findings, a series of clinical 
cases have been reported highlighting the synergistic 
activity of electrochemotherapy and anti-checkpoint in-
hibitors.25, 26

a retrospective analysis of the combination of an ap-
proved anti-Ctl4 immuno-oncology agent (ipilimum-
ab) with electrochemotherapy in patients with advanced 

a matter of discussion in terms of timing. the medical 
treatment can be used in a neoadjuvant or adjuvant set-
ting or in case of a not radical excision. 

it should not be forgotten that surgery is always a 
potential life treating option in case of severe compli-
cation for immunotherapy and targeted therapy (bowel 
perforation or obstruction). the role of surgery for side 
effects (such as squamous cell carcinoma) should also 
be considered in stage 4 melanoma patients under target 
therapy.13, 14

Electrochemotherapy

electrochemotherapy is a recently introduced but al-
ready well-recognized therapeutic tool for the local treat-
ment of cutaneous and subcutaneous metastases of dif-
ferent tumor origin which foresees the delivery of electric 
pulses directly onto the skin lesions in association with 
the administration by local or systemic injections, of a 
low dosage of chemotherapy (bleomycin or cisplatin). a 
large series of data have demonstrated its clinical activity 
and tolerability in patients with cutaneous melanoma me-
tastases, with response rates ranging up to 90% of treated 
lesions.15-17 Recently factors influencing treatment effi-
cacy were identified: i.e. coverage of deep margins, ab-
sence of visceral metastases, presence of lymphedema, 
treatment of non-irradiated areas and tumor size <3 cm.18 
the main indication for this treatment is in patients with 
loco-regional metastases, i.e. with stage iii melanoma, 
whilst in stage iV the frequent contemporary presence or 
the high risk of developing in a short period visceral me-
tastases in association with the skin localizations imply 
that apart from selected cases, it is recommended to treat 
these patients with a systemic approach. 

recently, the safety and effectiveness of electroche-
motherapy on recurrent melanoma has also been ret-
rospectively evaluated after interferon alpha (IFN-α) 
adjuvant therapy of melanoma patients.19 taking into 
account all metastases treated from all patients together 
there was an 85% complete response rate probably due 
to immune system activation by electrochemotherapy, 
which was previously modulated by IFN-α. 

electrochemotherapy however is favorably associ-
ated both with target therapy and with immunotherapy 
to increase the local response in the skin or to induce 
responses in sites non-responding to treatment. 

the association between electrochemotherapy and 
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through radiation dose escalation, radio sensitization 
or the addition of chemotherapy, without significant 
therapeutic gains.32 the striking results obtained so far 
by the use of targeted agents and immunotherapy for 
metastatic melanoma, in different sequences, opened 
a new window for the multidisciplinary management 
of patients with brain metastases, both at diagnosis or 
at the time of intracranial relapse/progression.33 at the 
same time, magnetic resonance imaging (mri) and ra-
diosurgery (SrS)/fractionated stereotactic rt (FSrt) 
became standard procedures, rapidly replacing WBi 
in most situations. Patients with <3 metastases treated 
with surgery or SrS had better survival in comparison 
with those with diffuse disease receiving WBi.34 recent 
studies also showed promising results for SrS for pa-
tients with more than 3 lesions. Yamamoto et al.35 eval-
uated the role of SrS in a cohort of 1194 patients with 
4 or more metastases from various histologic examina-
tions, showing an equivalent median survival in patients 
with 5 to 10 brain metastases compared to those with 2 
to 4 lesions. likewise, no differences in median surviv-
al time, neurological deterioration and toxicity emerged 
in another study from the same authors evaluating the 
role of SrS alone in patients with 10 or more lesions 
compared to patients with 2 to 9 metastases.36

the timing of brain directed focal treatments in com-
bination with new systemic therapies, especially immu-
notherapy response evaluation and potential additional 
toxicities are critical issues to be addressed in the future. 
Barker and Postow recently reviewed the clinical out-
comes of the combination of various immunotherapy 
strategies and rt for melanoma:37 investigators at Yale 
University reported on 77 patients with brain metasta-
ses treated with SrS, with patients who received ipili-
mumab having a median survival of 21.3 months vs. 4.9 
months for those who did not. Survival was not signifi-
cantly different whether the drug was given before or 
after SrS.38 in a similar study, investigators from New 
York University reported on 58 patients treated with 
brain SrS. No difference in local tumor control, surviv-
al, or frequency of intracranial hemorrhage in patients 
who did or did not receive ipilimumab was reported.39 
investigators at memorial Sloan-Kettering Cancer Cen-
ter (mSKCC) recently reported on 45 patients treated 
with ipilimumab and brain SrS. on multivariable anal-
ysis, prolonged survival was associated with the deliv-
ery of SrS during ipilimumab.40 the potential compli-

melanoma allowed to obtain a disease control rate of 
60% and a stable disease rate on 44% after 3 months.27 
recently, the retrospective evaluation of electrochemo-
therapy combined with ipilimumab or Pd-1 inhibition 
in 33 patients with unresectable or metastatic melanoma 
showed local overall response rate (orr) of 66.7%. the 
systemic orr was 19.2% and 40.0% in the ipilimumab 
and Pd-1 cohort, respectively.28 in both series the lo-
cal response was lower than reported for eCt only.15-17 
this can be attributed to the micro-environmental bio-
logical changes caused by previous local or systemic 
treatments administered to patients. in a third retrospec-
tive series of 45 melanoma patients, the addition of a 
local treatment (radiotherapy or electrochemotherapy) 
to systemic immunotherapy significantly prolonged 
overall survival.12

in conclusion, the combined treatment of electro-
chemotherapy with immune checkpoint blockade (ipi-
limumab, pembrolizumab, nivolumab) as with BraF 
and meK inhibitors proved to be feasible, tolerable and 
showed a high systemic response rate. However pro-
spective trials are needed to consolidate the role of this 
local procedure together with the new treatment strate-
gies in order to improve the outcome of melanoma pa-
tient.

Radiotherapy

melanoma was generally considered a radio-resistant 
tumor, thus radiation therapy (rt) for long time rep-
resented a purely palliative option. rt was usually re-
served to patients with painful lesions mainly located 
to the bones, nodes or skin, or in the presence of bleed-
ing lesions not amenable with other treatments; patients 
with brain metastases were also considered as candi-
date for rt, mainly to manage the symptoms related 
to edema, however with discouraging results. Whole-
brain radiotherapy (WBrt) represented the standard 
approach, with the most common dose/fractionation 
schedule being 30 Gy in 10 fractions over two weeks. 
although studies have shown a potential clinical ben-
efit, WBRT has no significant impact on overall survival 
and may be associated to detrimental neuro-cognitive 
outcomes.29, 30 retrospective observational studies 
showed a median survival time of only 14 weeks af-
ter WBrt alone.31 many attempts were made in order 
to improve the results of WBrt on brain metastases, 
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and SrS with low toxicity. the 6-month intracranial 
control of about 45% appears comparable to first re-
ports; a median time to intracranial progression of 12.9 
weeks was then reported by Gaudy-marqueste et al.53 
in the latter series, 53 lesions were treated with gamma 
knife SrS prior to or concurrent with vemurafenib or 
dabrafenib, in 30 patients; 20/30 received concomitant 
treatment without any increase of radiation induced 
toxicity (scalp radiation dermatitis). median oS was 
48.8 weeks, 6-month overall survival rate 78.8%, and 
12.9-week median time to intracranial progression. Xu 
et al.54 reported on a cohort of 65 patients treated with 
SrS and BraF divided in 3 groups: Group a (BraF-
mutated untreated, N.=13); Group B (BraF mutated 
treated with BraF inhibitors, N.=17); and Group C 
(wild-type BraF, N.=35). median oS was superior for 
BraF mutated patients treated with SrS in conjunc-
tion with BraF inhibitors (Group B) vs. patients with 
wild-type BraF (Group C, 23 vs. 8 months and 13 vs. 
5 months, respectively; P<0.01).

The toxicity profile of the combination of SRS and 
BraF/meK inhibitors is uncertain. ly et al.55 found an 
increased risk of hemorrhage (61% vs. 23%, no statisti-
cal analysis) in their retrospective study on 17 patients, 
in which BraF inhibitors were interrupted during SrS. 
in contrast, Wolf et al.56 showed no significant differ-
ence in bleeding rate after combined treatment (16% 
after BraF and SrS vs. 8% after SrS; not statistically 
significant). Special caution should be paid to the few 
cases where WBrt is indicated for patients on treat-
ment with BraF inhibitors, due to the potential occur-
rence of severe skin acute side effects. this phenom-
enon, which is more frequent with vemurafenib than 
dabrafenib, justifies the need to temporarily interrupt 
treatment before WBrt.57

systemic therapies

Adjuvant interferon

Hypothetically, non-detected melanoma micrometas-
tases might be the cause of future relapses and/or may 
induce tumor tolerance in the host. Adjuvant IFN-α 
therapies, which could induce tH1 anti-tumor respons-
es, are based on these hypotheses and might be of ben-
efit to some patients with possible micrometastases.58

Until now, IFN-α is the only drug approved in the EU 
for the adjuvant melanoma treatment (table ii). there 

cations of brain SrS and ipilimumab were studied in 
a small series of 3 patients: in patients receiving brain 
SrS to 20 Gy in 1 fraction, followed several months 
later by ipilimumab, radiation necrosis was observed 
histologically in 1 case and radiologically in 2.41

Parallelly to the increasing use of SrS for brain me-
tastases, also extracranial stereotactic radiotherapy, 
namely stereotactic body radiotherapy (SBrt) or ste-
reotactic ablative radiotherapy (SaBr) rapidly expand-
ed in recent years, for lung, lymph-nodal, liver, bone, 
adrenal gland metastases.42

its application has been tested for advanced mela-
noma patients, especially those who are candidate for 
immunotherapy, due to the peculiar synergistic effects 
occasionally observed between the two treatments 
and the great potential for future possible combina-
tions.43-46 Experimental findings showed that RT is 
able to convert the tumor in an in-situ vaccine, alter-
ing the microenvironment towards the development of 
an “immunogenic hub:” in particular hypofractionated 
SBrt resulted to be able to promote both the priming 
and effector phases of anti-tumor immune response in 
animal models, with initial promising clinical results. 
retrospective clinical reports showed that the combi-
nation of rt, often used as palliative treatment, and 
Ctla-4 inhibitors was able to trigger the abscopal ef-
fect in a proportion of melanoma patients, and that this 
effect might prolong survival.44, 45, 47-50 in particular, 
Grimaldi et al. reported on 23 patients treated with rt 
on various metastatic sites after ipilimumab, report-
ing abscopal responses in 11/23 (52%). most patients 
were treated for disease progression at a median time 
of 5 months after the last ipilimumab dose. median oS 
for patients with abscopal response was significantly 
higher than for patients without abscopal response 
(22.4 months vs. 8.3 months).50

With regards to the association between rt and tar-
get therapies, particularly BraF inhibitors, few clinical 
data are available, mostly on brain metastases. 

Preliminary clinical reports evaluated the efficacy 
and safety of rt plus vemurafenib in patients with 
BRAF-V600e mutated melanoma brain metastases;51 
6 patients received SrS and 6 WBi, respectively; ve-
murafenib was administered prior to radiation therapy 
in 7 and concomitantly in 5. median time to intracra-
nial progression was 14.5 months. ahmed et al.52 also 
showed very good local control rates after vemurafenib 
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posed of a 4-week induction phase with 20×106 iU/m2/
day for 5 days, followed by a maintenance phase with 
IFN-α2b subcutaneously at 10×106 iU/m2/day three 
times/week for 48 weeks. the outcomes of the e1684 
trial in 1995 led to the regulatory approval of iFN by 
the US Food and drug administration (Fda).63 How-
ever, these results were not confirmed in the following 
e1690 trial that compared Hdi versus ldi versus con-
trol, failing to demonstrate a significant benefit of the 
Hdi, but bearing more adverse events.60 Furthermore, 
different randomized trials reported other conflicting 
results, never offering the real hint to the therapeutic 
benefit of IFN. The randomized phase III DeCOG trial 
compared ldi vs. ldi plus dacarbazine vs. observation 
in stage iii melanoma patients. the colleagues found a 
dFS and oS for the ldi regimen, and, interestingly, a 
worse therapeutic effect when dacarbazine was added.64 
other studies investigated the impact of iFN treatment 
duration. a phase ii study compared the Hdi induction 
phase only to induction Hdi phase plus maintenance 
treatment, and found that clinical outcomes were bet-

is a possible benefit of this treatment in patients who 
are at higher risk of disease recurrence and in the daily 
practice the treatment should be offered to stage ii and 
iii melanoma patients.

low- (ldi), intermediate- (idi) and high-dose (Hdi) 
IFN-α regimens have been tested in randomized trials in 
an adjuvant setting, but the studies greatly differed also 
in terms of the therapy duration, route of administration 
and the type of iFN used. these are some of the reasons 
for the still-ongoing discussions about the use of iFN in 
the adjuvant melanoma setting in the scientific commu-
nity. despite several studies comparing iFN at different 
dosages we still did not reach a consensus about the op-
timal dose schedule and treatment duration. 

Some randomized trials reported a reduction of mel-
anoma recurrence, but a significant impact on overall 
survival (oS) was only shown with the high-dose iFN-
α2b intravenous regimen (HDI) when compared to ob-
servation only (US intergroup trials e1684: median oS 
3.82 vs. 2.78 years, P=0.0237) and the GmK vaccine 
(e1694: oS Hr=1.52; P=0.009).59-62 the trial was com-

Table ii.—Summary of the most relevant studies analyzing interferon’s clinical activity in the adjuvant treatment of melanoma.
Clinical trial Stage N. Study design/

iFN dose
dFS Hr dFS

P value
oS Hr oS

P value
NCCtG i, ii 262 20 mU/m2 im tiw ×3 mo 0,76 NS 0.90 NS
e1684 iiB-iii 280 Hdi vs. controls 0.67 0.0023 0.73 0.0237
amCG iia-iiB 311 3 mU ×3 wk then tiw ×11 mo 0.61 0.02 Nr Nr
FCGm iia 499 ldi ×18 mo 0.74 0.035 0.70 NS
e1690 iiB-iii 608 Hdi vs. ldi vs. controls 0.81 0.03 0.98 NS
SmG iiB-C (>3 mm) iii 95 ldi ×6 mo vs. controls 0.80 NS 0.86 NS
e1694 iiB-iii 774 Hdi vs. Gm2 0.67 0.006 0.72 0.04
WHo 16 iii 444 ldi vs. controls 0.88 NS 0.95 NS
e2696 iiB, iii 107 Phase ii Hdi + Gm2 0.59 <0.05 Nr Nr
UKCCCr iiB, iii 674 Phase iii, ldi ×2 yr vs. controls 0.91 NS 0.94 NS
eortC 18871 iiB-C, iii 800 IFN-2α 1 MU/d ×1 yr vs. iFNg 0.2 mg/d 

×1 yr
1.05 NS 0.98 NS

eortC 18952 iiB-C, iii 1000 10 mU/d ×1 mo then 10 mU tiw ×11 mo 
vs. 5 mU tiw ×23 mo vs. controls

0.88 NS 0.91 NS

deCoG iii 444 ldi vs. dacarbazine + ldi vs. controls 0.69 0.0045 0.62 0.005
eortC 18991 iii 1256 Peg-iFN vs. oBS 0.84 NS 1.0 NS
HeCoG iii 353 induction Hdi vs. standard Hdi Nr NS Nr NS
deCoG ii (>1.5 mm) 850 ldi 18 mo vs. 60 mo 1.05 NS 1.1 NS
eado ii (>1.5 mm) 898 ldi vs. peg-interferon 0.91 NS Nr Nr
UK iiB-C, iiiB-C 194 Hdi with or without maintenance 0.89 NS 0.59 0.05
deCoG iii 649 intermittent Hdi vs. standard Hdi 1.21 NS 1.03 NS
deCoG iiB-C, iii 909 Peg-interferon vs. ldi 1.09 NS 1.05 NS

IFN: interferon; LDI: low-dose interferon; HDI: high-dose interferon; tiw: three times a week; mo: months; wk: week; d: day; yr: year; NS: not significant; NR: not 
reported.
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Clinical criteria: patients who have primary tumors 
with an ulceration, and/or microscopic nodal metastasis 
might be those who could benefit from IFN-α treatment.75

Biological criteria: one study found that a higher 
pStat1/pStat3 ratio in the tumor was associated with 
a longer overall survival in stage iiiB patients.15 Pro-
inflammatory cytokines IL-1β, IL-1α, IL-6, TNF-α se-
rum levels might also correlate with longer relapse free 
survival rates.58, 72, 73 a better clinical response to Hdi 
was found in patients whose PBmC showed a reduced 
pSTAT1 induction upon IFN-α stimulation.74 Higher 
numbers of infiltrating CD4+ lymphocytes in metastases 
of patients with systemic disease was correlated to an 
improved clinical benefit of IFN-α treatment, suggest-
ing a possible use of Cd4+ infiltrating cells in regional 
metastases to select patients who might profit from an 
adjuvant IFN-α treatment.

Checkpoint inhibitors

even if it is well-known that t-cell responses are 
regulated through a complex balance of inhibitory and 
activating signals, and that tumor can dysregulate these 
pathways, leading to an impairment of the immune sys-
tem activities, the relevant new concept which was de-
veloped following the failure of cytokine-based immu-
notherapy and paralleling the increasing evidence of the 
clinical activity of different targets therapies in several 
cancer types was constituted by the potential of targeting 
these inhibitory and activating immunological synapses 
as a new tool to promote the immune response.2, 76, 77 Un-
til now, two main types of immune modulating drug an-
tibodies have been developed and used in the treatment 
of advanced metastatic melanoma, the first targeting the 
Ctla-4 antigens, the other the Pd-1/Pd-1l pathway. it 
is of relevance that both compounds interact with immu-
nological checkpoints physiologically leading to inhibi-
tory signals for the immune system; the blockade of this 
pathways by the drugs allow to release the break to the 
immune system thus fostering, maintaining and stimu-
lating the t-cell responses (table iii).78-92

ipilimumab is a fully-humanized monoclonal an-
tibody that binds to Ctla-4, a receptor expressed on 
the t-cell surface that interacts with Cd80 (B7-1) and 
Cd86 (B7-2) on antigen-presenting cells (aPCs) and 
downregulates t-cell response. Ctla-4 blockade al-
lows Cd28 to bind to B7-1 receptors, leading to im-

ter in patients in the longer regimen, supporting the hy-
pothesis that treatment duration and not the dose could 
be related to therapeutic benefits.65

the eortC 18952 adjuvant iFN trial was performed 
including 1388 resected stage iiB/iii melanoma pa-
tients.66 in the trial the researchers compared a 4-week 
induction phase using iFN at 10×106 iU/m2/day for 
5 days/week for 4 weeks, followed by a maintenance 
phase with 10×106 iU three times a week for 12 months, 
to 5×106 iU 3 days/week for 24 months, to observation 
alone. after the long median follow-up of 11 years, the 
only difference reported was the distant metastasis-free 
interval with an Hr of 0.95 for the shorter maintenance 
group versus Hr of 0.82 for the longer maintenance 
group (P=0.027). 

A meta-analysis found that IFN-α slightly improved 
dFS (risk reduction: 18%) and oS (risk reduction: 11%) 
in high-risk cutaneous melanoma patients, however, there 
were no differences between low and high dosages.67 
Wheatley et al. reported a 5-year absolute benefit of about 
3%, with greater efficacy in patients where the primary 
tumor was ulcerated.68 indeed, also a pooled analysis of 
the eortC trials 18952 and 18991 found that the primary 
tumor ulceration and the higher number of lymph nodes 
involved, could be predictive of IFN efficacy.69

Clinical trials comparing adjuvant Hdi to ipilim-
umab (NCt01274338, NCt01708941, NCt02506153) 
or to pembrolizumab (NCt02506153) are ongoing, and 
the results are still pending.

Pegylated IFN-α (peg-IFN), which should have a lon-
ger half-life through iFN’s covalent binding to polyeth-
ylene glycol, was tested in the european organization 
for research and treatment of Cancer (eortC) trial 
18991.70 the trial tested an induction dosage of subcuta-
neous peg-IFN at 6 μg/kg/week for 8 weeks, followed by 
a maintenance dose of weekly subcutaneous injections 
at 3 μg/kg for up to 5 years. A rather slight improvement 
of the relapse free survival for the peg-iFN was reported 
(7-year rFS rate: 39.1% versus 34.6%) but the authors 
did not find any differences in OS and distant metastasis-
free survival between the treatment and the sole observa-
tion group 13. moreover, one study reported peg-iFN’s 
association with higher rates of grade 3-4 aes (47.3% 
versus 25.2%; P<0.0001) and treatment discontinuations 
(54.3% versus 30.4%) compared to IFN-α.71

How should we choose patients who might benefit of 
IFN-α2?72-75 
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ed reactions (iraes) developing more frequently in the 
skin, gastrointestinal tract (mainly diarrhea), liver and 
endocrinal glands (table iV;78, 106 Figure 4). The first 
randomized phase ii study comparing different dose 
regimens in metastatic melanoma (0.3, 3 or 10 mg/kg 
iV every 3 weeks), showed that both 3 and 10 mg/kg 
induced optimal response, even if the latter dose was 

mune activation, il-2 secretion, cytotoxic t-cells ex-
pansion and proliferation.2, 77 the interaction between 
Ctla-4 and B7-1/2 takes place in an early phase of the 
immune response, involving naïve t lymphocytes and 
aPCs. this mechanism of action explains the charac-
teristics of the clinical activity as well as the common 
side effects of this drug, consisting of immune-mediat-

Table iii.—Summary of the most relevant phase II/III randomized studies on new target therapies and check point inhibitors whose 
results have been published.78-92

Study reference Phase Study drugs/arms N. orr (%) Cr (%) PFS median
(mo)

oS median
(mo)

Ca184-002 Hodi et al. 
(2010) 78

iii ipilimumab + gp100
ipilimumab alone

gp100 alone

403
137
136

5.7%
10.9%
1.5%

0.2%
1.5%
0%

2.76
2.86
2.76

10
10.1
6.4

Ca184-024 robert et al. 
(2011) 79

ii ipilimumab + dacarbazine
dacarbazine + placebo

250
252

15.2%
10.3%

1.6%
0.8%

3
3

11.2
9.1

Ca209-066 Checkmate 066 robert et al. 
(2015) 80

iii Nivolumab
dacarbazine

(Untreated BraF w/t)

210
208

40%
13.9%

7.6%
1%

5.1 mo
2.2 mo

Nr
10.2-12.4

Ca209-037 Checkmate 037 Weber et al. 
(2015) 81

iii Nivolumab
Chemotherapy (ipilimumab-

progressed)

272
133

31.7%
10.6%

3.3%
0

4.7
4.2

–
–
–

KeYNote-006 robert et al. 
(2015) 82

iii Pembrolizumab Q2W
Pembrolizumab Q3W

ipilimumab

279
277
278

33.7%
32.9%
11.9%

5%
6.1%
1.4%

5.5
4.1
2.8

Nr
Nr
Nr

KeYNote-002 ribas et al. 
(2015) 94

ii Pembrolizumab 10 mg/kg
Pembrolizumab 2 mg/kg

Chemotherapy (ipilimumab-
refractory)

181
180
179

21%
25%
4%

2%
3%
0%

5.8
5.4
3.6

–
–
–

Ca209-067 Checkmate 067 larkin et al. 
(2015) 83

iii Nivolumab + ipilimumab
ipilimumab
Nivolumab

314
315
316

57.6%
19%

43.7%

11.5
2.2
8.9

11.5
2.9
6.9

–
–
–

Ca209-069 Checkmate 069 Postow et al. 
(2015) 84

Hodi et al. 
(2016) 85

ii Nivolumab + ipilimumab
ipilimumab

95
47

59%
11%

22%
0%

8.9
4.7

Nr
Nr

Brim-3 Chapman et al. 
(2011) 86

mcarthur et al. 
(2014) 87

iii dacarbazine
Vemurafenib

274
275

5%
48%

1%
6%

1.6
6.9

10
13.3

BreaK-3 Hauschild et al. 
(2012) 88

iii dacarbazine
dabrafenib

63
187

6%
50%

2%
3%

2.7
5.1

–
–

Combi-d long et al. 
(2015) 89

iii dabrafenib + trametinib
dabrafenib + placebo

210
210

67%
51%

16%
13%

11
8.8

25.1
18.7

Combi-V robert et al. 
(2015) 90

iii dabrafenib + trametinib
Vemurafenib + placebo

352
352

64%
51%

13%
8%

11.4
7.3

Nr
17.2

CoBrim larkin et al. 
(2014) 91

ascierto et al. 
(2016) 92

iii Vemurafenib + cobimetinib
Vemurafenib + placebo

247
248

68%
45%

16%
10%

9.9
6.2

22.3
17.4

orr: overall response rate; Cr: complete response; PFS: progression-free survival; oS: overall survival; mo: months; Nr: not reached.
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mor burden; and 4) response in the presence of new le-
sions.96 This implies the need to adopt specific immune-
related criteria to correctly evaluate response, based on 
the concomitant assessment of both the primary lesions 
and the appearance of new lesions.97

in the era of anti-Pd1/Pd-l1 blockers, one of the po-
tential new field of application for ipilimumab is repre-
sented by the adjuvant setting.

in a phase 3 trial (eortC 18071), 951 patients 
with stage iii cutaneous melanoma (excluding lymph 
node metastasis ≤1 mm or in-transit metastasis) were 
randomly assigned to receive intravenous infusions of 
10 mg/kg ipilimumab or placebo every 3 weeks for 
four doses, then every 3 months for up to 3 years. at 
a median follow-up of 2.74 years, median recurrence-
free survival was statistically significantly higher (26.1 
months) in the ipilimumab versus the placebo group 
(17.1 months) (hazard ratio 0.75).

due to the high ipilimumab dosage (10 mg/kg instead 
of 3 mg/kg) and the re-treatment every three months, 
toxicity was significant. The most common grade 3-4 
immune-related adverse events in the ipilimumab group 
were gastrointestinal (16%), hepatic (11%) and endo-
crine (8%). adverse events led to discontinuation of 
treatment in 245 (52%) of 471 patients who started ipi-
limumab. Five patients (1%) died due to drug-related 
adverse events (three patients died because of colitis, 
one because of myocarditis, and one because of multi-
organ failure with Guillain-Barré Syndrome).98

at a median follow-up of 5.3 years, the differences 
between ipilimumab and placebo were confirmed also 

coupled with an increase in iraes.93 in 2010, in a phase 
iii trial, ipilimumab with or without glycoprotein 100 
peptide (gp100) vaccine was compared with gp100 vac-
cine monotherapy in patients with unresectable stage iii 
or stage iV melanoma. ipilimumab monotherapy signif-
icantly improved median oS compared with gp100 vac-
cine monotherapy (10.1 vs. 6.4 months).78 in another 
important randomized phase iii trial, the combination 
of ipilimumab (10 mg/kg) and dacarbazine (850 mg/
m2) resulted in significantly superior OS compared to 
dacarbazine (850 mg/m2) plus placebo (11.2 vs. 9.1 
months).79

Noteworthy, ipilimumab produced a plateau in sur-
vival curves: a recent pooled analysis of oS data for 
1.861 patients enrolled in 10 prospective and 2 retro-
spective trials, with up to 10-year follow-up, showed 
that the survival curve began to plateau around 3 years 
after treatment. three-year oS rates were 22%, 26%, 
and 20% for all, treatment-naïve, and previously treated 
patients, respectively.94 moreover, the results of the ipi-
limumab expanded-access program (eaP) in italy re-
sulted consistent with these data, confirming the activity 
of the drug also in specific patient’s subsets such as the 
elderly, the mucosal or uveal primaries, and in the pres-
ence of brain metastases.95

interestingly, the peculiar mechanism of action de-
scribed above allowed to identify four distinct response 
patterns to anti-Ctla4: 1) shrinkage in baseline le-
sions, without new lesions; 2) durable stable disease (in 
some patients followed by a slow, steady decline in total 
tumor burden); 3) response after an increase in total tu-

Table iV.—More frequent adverse events from immune check-point inhibitors (anti-CTLA4 and anti-PD1) alone or in combination and 
from targeted therapies with anti-BRAF inhibitors alone or in combination with MEK inhibitors.

drug/regimen most frequently reported adverse events

ipilimumab 78 dermatologic events (43%) Fatigue (42%) diarrhea (32.8%) Nausea, vomiting (23.7%) endocrine (7.6%)
Pembrolizumab 
(KeYNote-002)

Fatigue (21%) Pruritus (21%) rash (12%) diarrhea (8%) arthralgia (7%)

Nivolumab + ipilimumab 106 diarrhea (45%) rash (41%) Fatigue (39%) Pruritus (35%) Nausea, liver (22%)
Vemurafenib (Brim-3) rash (49%) SCC (14%)

Papilloma (15%)
Hyperkeratosis (19%)

arthralgia (39%) Fatigue (34%) Photosensitivity 
(31%)

dabrafenib (BreaK-2) Hyperkeratosis (27%)
Papilloma (15%)

SCC (10%)

arthralgia (33%) Fever (24%%) Fatigue (22%) Headache (21%%)

dabrafenib + trametinib 
(Combi-d)

Fever (51%) Fatigue (35%) Headache (30%) Nausea (30%) Chills (30%)

Vemurafenib + cobimetinib 
(CoBrim)

diarrhea (56%) Nausea (40%) Vomiting (21%) rash (38%) Photosensitivity 
(28%)
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with a worse prognosis. the discovery that tumor cells 
were able to activate the Pd-1/Pd-l1 axis, leading to 
protection from cytotoxic t cells through exhaustion, 
leads to the development of specific anti-PD-1 inhibi-
tors.101 the anti-Pd-1 monoclonal antibodies nivolum-
ab (a fully-human anti-Pd-1 igG4) and pembrolizumab 
(a humanized anti-Pd-1 igG4) have shown to be highly 
effective for malignant melanoma, and in 2014 they 
both have been licensed in the USa and later in the eU 
for the treatment of advanced melanoma.102 the toxici-
ty profile of anti-PD-1 agents was reported to be similar 
to anti-Ctla-4, even if generally these drugs are bet-
ter tolerated.103 a randomized phase iii study compar-
ing nivolumab vs. dacarbazine in previously untreated 
melanoma without BraF mutation demonstrated su-
perior overall response rate (orr 40% vs. 13.9%, re-
spectively) and increased 1-year oS (72.9% vs. 42.1%, 
respectively). moreover, nivolumab treatment-related 

for oS and dFS.99 the rate of oS at 5 years was 65.4% 
in the ipilimumab group, as compared with 54.4% in the 
placebo group (hazard ratio for death, 0.72; P=0.001). 
adjuvant ipilimumab were therefore shown to sig-
nificantly improve recurrence-free, DFS and OS for 
patients with completely resected high-risk stage iii 
melanoma even if the adverse event profile at higher 
incidences with that observed in advanced melanoma. 
at the moment, we are waiting for the results of other 
randomized trials which attempted to clarify the role of 
both target therapies and anti-Pd1 (pembrolizumab and 
nivolumab) in stage iii/iV disease-free metastatic mela-
noma patients and also, to compare ipilimumab versus 
high dose interferon. 

Pd-1 protein is a co-inhibitory receptor expressed on 
B and t cells, and has been shown to be involved in the 
negative regulation of t-cell activation.100 Pd-1 ligand 
(Pd-l1) is expressed in different tumors and associated 

Figure 4.—Clinical pictures of skin toxicities from immune check point inhibitors: a) maculo-papular exanthema from anti-Pd1; B) maculo-
papular exanthema from anti-Ctla4; C) psoriasiform guttate eruption from anti-Pd1; d) vitiligo lesions from anti-Ctla4; e) from anti-Pd1.
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B C
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follow-up of 24.5 months, 2-year overall survival was 
63.8% for those patients assigned to nivolumab plus ipi-
limumab and 53.6% for those assigned to ipilimumab 
alone.106

among patients with BraF wild-type melanoma, the 
rate of confirmed objective response was 61% (44 of 72 
patients) in the group that received both ipilimumab and 
nivolumab versus 11% (4 of 37 patients) in the group 
that received ipilimumab and placebo (P<0.001), with 
complete responses reported in 16 patients (22%) in the 
combination group and no patients in the ipilimumab-
monotherapy group. Similar results for response rate 
and PFS were observed in 33 patients with BraF mu-
tation-positive tumors.85

in another clinical trial, larkin et al. demonstrated 
that median PFS was 11.5 months with nivolumab plus 
ipilimumab, as compared with 2.9 months with ipilim-
umab alone, and 6.9 months with nivolumab alone. in 
patients with tumors positive for the Pd-1 ligand (Pd-
l1), the median PFS was 14.0 months in the nivolum-
ab-plus-ipilimumab group and in the nivolumab group, 
but in patients with Pd-l1-negative tumors, PFS was 
longer with the combination therapy than with nivolum-
ab alone (11.2 vs. 5.3 months).84

Targeted therapies

anTi-bRaF and anTi-MeK inhibiToRs

the pharmacological inhibition of the mitogen-acti-
vated protein kinases (maPK) pathway by targeting the 
mutant v-raf murine sarcoma viral oncogene homolog 
B1 (BraF) is a milestone in the management of meta-
static melanoma. at the time of writing, two BraF-
inhibitors are available for clinical use in the daily 
clinical practice, vemurafenib and dabrafenib. Vemu-
rafenib and dabrafenib are approved for the treatment 
of patients with unresectable or metastatic melanoma 
with a BRAFV600e mutation, as detected by an Fda-ap-
proved test. the recommended dosages of vemurafenib 
and dabrafenib are 960 mg and 150 mg, respectively, 
both taken orally twice daily. Similarly, two anti-meK 
inhibitors have been already approved for clinical use, 
namely cobimetinib (in association with vemurafenib) 
and trametinib (in association with dabrafenib).

Vemurafenib was the first BRAF inhibitor (BRAFi) 
to be approved. Following phase 1 and 2 clinical trials 
which showed response rates of more than 50% in pa-

adverse events occurred in 11.7% of the patients receiv-
ing nivolumab and 17.6% of the patients receiving da-
carbazine, respectively.80 in Checkmate 037 phase iii 
trial, patients were randomly assigned 2:1 to receive 
nivolumab 3 mg/kg every 2 weeks or investigators’ 
choice chemotherapy (iCC) until progression or unac-
ceptable toxic effects. Primary endpoints were the pro-
portion of patients who had an objective response and 
OS. At first interim analysis on 120 and 47 randomized 
patients, confirmed objective responses were reported 
in 31.7% of patients in the nivolumab group vs. 10.6% 
of patients in the iCC group; no treatment-related deaths 
occurred.81

the activity of pembrolizumab for advanced mela-
noma was firstly shown in 2013 by a phase IB study 
achieving an orr of 38% in both ipilimumab pre-
treated or not pre-treated patients.104 two different 
doses of pembrolizumab (2 mg/kg and 10 mg/kg) were 
then investigated and compared with iCC in the KeY-
Note-002 randomized phase ii clinical trial. at enrol-
ment, patients had progressive disease after ipilimumab 
or, if BraF mutated, after BraF or meK inhibitors, or 
both. results showed an improvement in progression-
free survival (PFS) at 6 months as assessed by indepen-
dent central review, with Hr 0.57 for pembrolizumab 
2 mg/kg and 0.50 for 10 mg/kg. Grade 3-4 treatment-
related adverse events were more frequent and occurred 
earlier in patients receiving chemotherapy.83

in a large randomized phase iii study, 834 patients 
with advanced melanoma were treated either with pem-
brolizumab at a dose of 10 mg/kg every 2 or every 3 
weeks or with 4 doses of ipilimumab (3 mg/kg every 3 
weeks). the estimated 6-month PFS rates were 47.3% 
for pembrolizumab every 2 weeks, 46.4% for pembro-
lizumab every 3 weeks, and 26.5% for ipilimumab, 
respectively. estimated 1-year oS rates were 74.1%, 
68.4%, and 58.2%, respectively. the response rate was 
improved when pembrolizumab was administered ei-
ther every 2 or every 3 weeks, as compared with ipi-
limumab. the rate of treatment-related adverse events 
of grade 3-5 severity was lower in the pembrolizumab 
groups (13.3% and 10.1%).82

Preclinical models have shown that dual blockade of 
both Ctla4 and Pdl1, as compared with inhibition of 
either pathway alone, synergistically improves antitu-
mor responses.105

in phase ii clinical trial (Checkmate 069) at a median 
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that the combo regimens (BraFi and meKi) constitute 
the standard for targeted therapies.

in the Combi-d study, 423 BraF mutant patients 
were randomly assigned to receive dabrafenib and tra-
metinib (N.=211) or dabrafenib only (N.=212). median 
oS was 25.1 months in the dabrafenib and trametinib 
group versus 18.7 months in the dabrafenib only group 
with a median progression-free survival of 11 and 8.8 
months, respectively.89 Similarly, in the Combi-V study, 
704 patients with metastatic melanoma with a BRAFV600 
mutation were randomized to receive either a combina-
tion of dabrafenib (150 mg twice daily) and trametinib 
(2 mg once daily) or vemurafenib (960 mg twice dai-
ly).90 median PFS was 11.4 months in the combination-
therapy group and 7.3 months in the vemurafenib group. 
the objective response rate was 64% in the combina-
tion-therapy group and 51% in the vemurafenib group. 
the hazard ratio for death in the combination-therapy 
group was 0.69. 

also the combination of vemurafenib and cobi-
metinib was proven to be superior to vemurafenib alone 
in a phase 3 randomized clinical trial including 495 
patients with previously untreated unresectable locally 
advanced or metastatic BRAFV600 mutation-positive 
melanoma. the combination PFS (median: 9.9 vs. 6.2 
months) and oS (9-month oS: 81% vs. 73%).91

the updated results presented in recent meetings 
(aSCo and eSmo 2016) of these combinations con-
firmed the potential of inducing long lasting remissions 
and their robust impact on long-term survival. 

The percentage of best confirmed response is 69% 
in the Combi-d trial, 64% in the Combi-V, and 69.6% 
in the co-Brim trial. median response duration is 12.9 
months, 13.8 months, and 12.98 months, respectively 
(median PFS 11, 11.4, and 12.2 months). median oS is 
25.1 months for the Combi-d trial, 26.1 months for the 
Combi-V, and 22.5 for the coBrim. most importantly, 
the landmark analysis confirmed a long-term benefit on 
overall survival, with 3-year survival rates of 44% in 
the Combi-d, 45% in the Combi-V and 37.4% in the 
coBrim.

the analysis of treatment outcomes according to 
prognostic variables and predictors clearly showed that 
long term benefit in BRAF mutant patients treated by 
combo anti-BraF and anti-meK targeted therapies is 
significantly associated with the extent of metastatic 
disease, ldH values and eCoG performance status at 

tients with metastatic melanoma, a randomized phase 3 
trial was conducted (Brim-3) comparing vemurafenib 
with dacarbazine in 675 patients with previously un-
treated, metastatic melanoma with the BraFV600e mu-
tation.86 For the first time in the history of medical treat-
ments for metastatic melanoma, a drug was proven to 
be superior to dacarbazine. indeed, response rates were 
48% for vemurafenib and 5% for dacarbazine and PFS 
was 5.6% vs. 1.3%, respectively. in an extended follow-
up analysis of the total population and in the BRAFV600e 
and BRAFV600K mutation subgroups, the median overall 
survival was confirmed to be significantly longer in the 
vemurafenib group than in the dacarbazine group (13.6 
vs. 9.7 months, without differences between V600e 
and V600K.87 Similar results were obtained when com-
paring dacarbazine with the other BraFi dabrafenib. 
in the BreaK-3 trial,88 250 were randomly assigned 
to receive either dabrafenib (N.=187) or dacarbazine 
(N.=63). median progression-free survival was 5.1 
months for dabrafenib and 2.7 months for dacarbazine, 
with a confirmed striking advantage for dabrafenib also 
in terms of response rates (50% vs. 6%). The signifi-
cant clinical activity of dabrafenib was confirmed also 
in the phase-2 study BreaK-mB which included only 
patients with brain metastases showing a similar activ-
ity of the BraFi when performed before or after a local 
treatment for brain metastases such as surgery or radio-
therapy (28% vs. 20% response rate).107 meK inhibitors 
(meKi), such as cobimetinib and trametinib have also 
been associated with improved progression-free and 
overall survival in BraF mutant melanoma and neuro-
blastoma rat sarcoma viral oncogene homolog (NraS) 
mutant melanoma. despite these advances in melanoma 
treatment, disease progression occurs in approximately 
50% of patients within 6 to 7 months from the starting 
of therapy with a BraFi. this is due to several mecha-
nisms of resistance, most of which seem to rely on re-
activation of the maPK pathway.108-112 therefore, in 
order to avoid or delay resistance to a single drug, com-
bination therapies with BraFi and meKi have been ex-
plored. in phase 1 and 2 studies, combination regimens 
showed improved progression-free survival over single 
inhibitor therapy. Following these evidences, large 
phase 3 trials were conducted and the higher clinical 
activity of the combinations regimens coupled also with 
a reduction of side effects and toxicities, was confirmed 
by three randomized studies (table iii), clearly stating 
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photosensitivity, palmar-plantar dysesthesia or hand-
foot syndrome (HFS), alopecia, pruritus, keratosis pi-
laris-like eruptions (KP), actinic keratosis (aK), hyper-
keratosis, skin papillomas, keratoacanthomas (Ka) and 
cutaneous squamous-cell carcinomas (SCC).117-120 the 
most frequent cutaneous adverse events of dabrafenib 
are hyperkeratosis, papilloma, alopecia, and palmar-
plantar erythrodysesthesia syndrome. trametinib is 
more frequently related with the development of ac-
neiform dermatitis or alopecia.121 less is known about 
the cutaneous adverse events related to cobimetinib. 
the development of hyperkeratotic lesions and par-
ticularly aK, Ka and potentially SCC during BraFi 
therapy is caused by activation of the maPK pathway 
in keratinocytes with pre-existing raS mutations com-
monly found in chronically sun-damaged skin. al-
though BraFi potently reduce RAF signaling in BRAF 
mutant cells, leading to apoptosis and tumor shrinkage, 
they cause increased CraF signaling in wild-type cells, 
leading to the development of SCC.122-125 thus, the de-
velopment of SCC is consequent to an abnormal and 
paradoxical activation of the maPkinase pathway.123, 

124 the concomitant administration of a meKi reduces 
this activation and therefore has preventive effects on 
the development of SCC and Ka. indeed, when BraF 
and meK inhibitor drugs are combined, the develop-
ment of cutaneous adverse events specific for each drug 
appear to be reduced (Figure 6). Photosensitivity is a 
specific side effect related to vemurafenib not related to 
the drug itself but to other compounds of the tablet.126 
also with respect to dabrafenib, vemurafenib shows 
a more pronounced liver toxicity, whilst dabrafenib is 
characterized by the frequent occurrence of fever which 
can develop frequently during the first weeks of treat-
ment. even if generally, the combo regimens show 
less side effects with respect to the monotherapy with 
BraFi, the association of dabrafenib and trametinib 
give raise to a more frequent occurrence of fever. the 
two BraFi available in the clinical practice are there-
fore characterized from one side by a clinical activity 
profile substantially similar, but by potentially relevant 
differences in the spectrum of adverse events, thus im-
plying that the choice of one instead of the other should 
be done on the basis of the age and comorbidities of the 
patient to reduce the impact of toxicities. the side ef-
fects associated to target therapies and observed in the 
more relevant studies are summarized in table iii and 

the time of treatment beginning. the data reported by 
long et al.113 from a pooled analysis of 612 patients 
included in phase 1 and 2 dabrafenib + trametinib stud-
ies, in the Combi-d and Combi-V trials showed that 
patients with normal range ldH values have a 3-year 
survival rate of 57% versus only 7% in patients with 
higher values. if considering also the number of meta-
static sites, patients with less than 3 sites and normal 
ldH values show a 3-year survival rate of 70%. this 
clearly shows that patients with limited disease tumor 
burden at the initial time point benefit more than those 
with widespread disease from the treatment. 

one major issue for a proper management of targeted 
therapies is represented by the treatment beyond pro-
gression.

retrospective data suggest that treatment with BraF 
inhibitors beyond progression is associated with im-
proved survival, even if prospective data are needed.

Patients included in the phase 1 vemurafenib trial 
were allowed to continue anti-BraF treatment after 
progression in the presence of progressive disease ame-
nable to local therapy (surgery or radiotherapy). in the 
long-term follow-up analysis, median overall survival 
was 26 months (range, 7.7-56.1) among 20 patients who 
continued vemurafenib after local therapy. Continua-
tion of targeted therapies after PD might be beneficial 
in some patients because remaining disease might con-
tinue to respond to BraF inhibition.114

in another retrospective single-center study, 35 pa-
tients that continued vemurafenib treatment beyond 
progression are compared with 35 patients who stopped 
BraFi treatment at disease progression. median oS be-
yond progression was 5.2 versus 1.4 months (P=0.002) 
in favour of BraFi tBP. moreover, in the multivariate 
survival analysis, stopping treatment at disease progres-
sion was significantly associated with shorter survival.115

in a further single center experience, among 95 pa-
tients who received BraFi monotherapy within clini-
cal trials and showed progressive disease after response, 
the prosecution of treatment beyond progression was 
shown to be a favorable prognostic factor in both uni-
variate and multivariate analysis of survival.116

the mechanism of action of BraFi not only is re-
sponsible for its clinical activity but is also the basis 
for the development of side effects and adverse events. 
treatment with vemurafenib causes a multitude of cu-
taneous adverse events (Figure 5), such as exanthema, 
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constituted by substitutions at exons 11 and 13, induce 
a pathological activation of the KIT and thus an upregu-
lation of the downstream signal transduction pathways, 
which are not only the maPkinase but also the Pi3K/
aKt and JaK/Stat pathways. Kit gene expression 
has been correlated with activating mutations, which 
indicates the role of KIT in tumorigenesis in melanoma. 
therefore, KIT has been suggested to be a potential 
therapeutic target for malignant melanoma.127, 128

Several trials have been conducted using Kit-targeted 
tyrosine kinase inhibitors in melanoma in both selected 
and non-selected patient populations. trials of imatinib 
demonstrated responses if Kit was mutated but not if it 
was wild-type and amplified (Table V).129-134 other Kit 

compared with dose of immune checkpoint inhibitors. it 
is important to remember that these drugs are globally 
well tolerated with side effects less severe than previ-
ous treatments such as chemotherapy and particularly 
bio-polychemotherapy, and a low percentage of severe 
toxicities. 

cKiT inhibiToRs

Mutations and amplification of the KIT oncogene are 
more frequent in melanomas arising in the skin with 
chronic sun damage, acral sites or mucosal melanomas. 
a series of laboratory evidences and preclinical studies 
demonstrated that hot-spot mutations, most frequently 

Figure 5.—Clinical pictures of skin toxicities from target therapies: a) macular exanthema on the trunk; B) pustular rash due to anti-meK; C) mac-
ulo-papular eruption with follicular hyperkeratosis; d, e, G, J) verrucous and keratosis lesions; F) photosensitivity (from vemurafenib); H) hair 
alopecia; i) plantar keratoderma; K) eye-brow alopecia; l) erythema nodosum.
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study enrolled 269 patients in the binimetinib arm and 
133 in the dacarbazine arm. Binimetinib significantly 
prolonged PFS and improved response rates with re-
spect to the control arm even if the clinical benefit is 
slow, with median PFS of 2.8 months compared to 1.5. 
Furthermore, no differences in overall survival were 
achieved. An interesting point was that the benefit in 
terms of PFS appear to be higher in patients with a prior 
immunotherapy (median 5.5 months) even if this is a 
retrospective analysis and thus caution should be taken. 

The therapeutic algorithm
The decision-making factors to define the best treat-

ment approach in a patient with stage iV metastatic mela-
noma are represented by: mutation pattern, performance 
status, high/low tumor load, brain metastases, progres-
sion pattern (low/fast) and availability of clinical trials 
(table i). on the basis of these parameters we can de-
velop an algorithm for therapeutic interventions based on 
the clinical activity of the new drugs (table Vi, Figure 7).

Based on these parameters, in the presence of a BraF-
mutant patient, the presence of unfavorable Performance 

inhibitors such as dasatinib, sunitinib and nilotinib have 
also demonstrated responses in Kit-mutant melanomas. 
taken together, however, these studies showed a percent-
age of responses around 20% and 30%, mostly of short 
duration without a significant impact on survival. More-
over, all these studies were performed on relatively small 
numbers of patients and no randomized trial is available. 
it can be therefore hypothesized that durable responses in 
c-Kit mutant melanoma may require combination thera-
pies selectively inhibiting downstream pathways (mainly 
the Pi3K cascade which is the dominant effector of cell 
proliferation following cKit activation).

the limited clinical activity of targeting cKit imply 
that cKIT mutant patients should be treated as first line 
with immune checkpoint inhibitors and only after the 
failure of these regimens, consider the potential of cKit 
inhibitors.

nRas MuTanT paTienTs 

NraS mutations (codons 12, 13, and 61) can be de-
tected in 15-20% of all melanomas. these alterations 
have been associated with aggressive clinical behavior 
and a poor prognosis.135

There is no drug available specifically targeting the 
NraS mutant protein. Some studies have been reported 
analyzing the clinical activity of anti-meK inhibitors in 
these patients.

in an open-label non-randomized phase 2 study 
aimed to assess the use of meK162, a small-molecule 
meK1/2 inhibitor, no patients had a complete response 
and 6 (20%) of 30 patients with NraS-mutated mela-
noma had a partial response (three confirmed).136

on the basis of these data, a randomized phase iii trial 
was designed, comparing binimetinib with dacarbazine. 
the results were recently presented at aSCo 2016. the 

Table V.—Summary of results of studies using cKIT inhibitors in stage IV metastatic melanoma.129-134

Guo et al. (2011) 132 Carvajal et al. (2011) 131 Hodi et al. (2008) 133 lebbe et al. (2014) 129 Buchbinder (2015) 130 lee et al. (2015) 134

N. patients 43 28 25 25 52 42
drug imatinib imatinib imatinib Nilotinib Sunitinib Nilotinib
rr (%) 23% 16% 29% 20% 7.7, 9.7%* 16.7%
ttP 3.5 mo – 3.7 mo 47.5%

(6 mo PFS)
– 34 weeks (median 

response duration)
Survival 54%

(1-year oS)
11 mo (median) 12.5 mo (median) 67.2%

(6-mo oS)
6.4 mo, 8.6 mo*

(median)
–

rr: response rate; ttP: time to progression; PFS: progression-free survival; oS: overall survival; mo: months.
*With and without Kit mutation, respectively.

Figure 6.—Clinical regression of a keratoacanthoma on the cheek, aros-
en after the beginning of BraF inhibitor treatment and cleared after the 
introduction of the anti-meK: a) after 1 month (anti-BraF); B) after 
2 months (anti-BraF + anti-meK); C) after 4 months (anti-BraF + 
anti-meK).

a B C
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aerobic glycolysis reflect a reduction of extra-cellular 
pH and thus may be associated to an impairment of 
lymphocyte functions. these evidences support the role 
played by ldH as unfavorable prognostic factor in pa-
tients treated by ipilimumab.

as for toxicity, both treatments (immune checkpoint 
inhibitors and molecular targeted therapies) show a good 
toxicity profile, with different features related to their 
mechanisms of actions. However, a common point for both 
classes of drugs is represented by the frequent occurrence 
of cutaneous side effects, which implies that the derma-
tologists should be aware of these manifestations, develop 
potential knowledge and experience to diagnose and treat 
them and moreover, they should be included in the mul-
tidisciplinary team for the management of these patients.

Status, fast progression pattern, brain metastases and 
need to achieve an early response, represent specific fac-
tors leading to the decision of target therapies with anti-
BraF and anti-meK. on the other hand, in the presence 
of a patient with low tumor burden (for example one or 
two localized metastases), low progression pattern and 
good PS, the decision could be either immunotherapy or 
BraF inhibitors. one of the main differences in the clin-
ical activity between target therapies and immunotherapy 
is the early response induction which characterizes the 
good positive results of the target therapies, whilst both 
regimens are significantly more active in the presence of 
a low tumor burden. therefore, the low tumor burden by 
itself cannot be considered an indication for immuno-
therapy but only if associated with a good Performance 
Status and low progression pattern as well as no need to 
obtain a quick response. 

indeed, we do not have still available prospective clini-
cal data which could clarify the best sequencing options 
(target therapies and then immunotherapy or viceversa) 
and even though this issue has been highly covered in the 
literature we are still waiting for the results of two main ran-
domized clinical trials which could help in this challenging 
decision. However, in a recent metanalysis including 16 
articles reporting randomised clinical trials involving 6662 
patients treated by either target therapies or checkpoint in-
hibitors, there was no significant difference in OS between 
BRAF/MEK and PD-1, whilst a significant advantage of 
BraF/meK compared with all other treatment strategies 
was found for PFS. on the other hand, Pd-1 were associ-
ated with lowest risk of serious adverse events.137

these results show overall a potentially similar clini-
cal activity for the two approaches, underlying the need 
of a better knowledge of prognostic factors and biologic 
parameters leading to the identification of patients more 
likely to respond to each treatment approach. also, 
these results suggest that our main issue could be more 
than the optimal sequencing, the treatment of patients 
with more aggressive disease who appear to achieve a 
limited benefit from both treatments. In these patients, 
the development of integrated target plus immunothera-
pies could represent a potentially favorable approach 
currently under investigation in several ongoing trials.

the values of ldH represent a very important mark-
er: first of all, they represent a good indication for the 
turn-over of growth of metastatic cells but also as a 
direct consequence of a pathological activation of an-

Figure 7.—therapeutic algorithm of metastatic melanoma.

Table Vi.—�Clinical activity and toxicities: comparison between 
the new drugs (data from major phase I-III studies included up-
dated results presented at ASCO, ESMO, and SMR 2016).

time 
to resp 
(mo)

% orr
resp 
dura-
tion 
(mo)

PFS 
(mo)

oS 
(mo)

2-yr 
oS

3-yr 
oS

%3-4  
toxicity

ipilimumab 3.18-
3.32

5.7-15 11.5 2.76 10.1 29.8% 22% 17.4%-
22.9%

Pembroli-
zumab

2.9 36%-
37%

>22.8 5 >26 55% - 11%-
14%

Nivolumab 2.1-
2.78

40% 23 6.9 20.3 48% 42% 16.3%

Combi-d 1.42 69% 12.9 11 25.1 52% 44% 32%
Combi-V 1.45 64% 13.8 11.4 26.1 53% 45% 48%
Cobrim <1.8 69.6% 12.9 12.2 22.5 49.1% 37.4% 37%
iPi+NiVo 57.6% >20.5 11.5 >27 64% 54%
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factors. the main environmental risk factor for Cm is 
the exposure to ultraviolet radiations (UVr). UVr has 
been widely demonstrated to be implicated in nevogen-
esis and melanomagenesis. However, there are intrinsic 
risk factors that can predispose to melanoma: pheno-
typic factors, high number of nevi, personal and familial 
history of melanoma.3

the primary prevention campaigns have stressed risk 
factors such as solar sun burns, intense and intermittent 
sun exposures, especially during childhood and ado-
lescence, the clear skin type, the number of moles, the 
presence of atypical moles, a family history of mela-
noma and finally the personal history of melanoma. 
the secondary prevention campaigns, however, have 
imposed rules as aBCde, which surely contributed to 

the incidence of cutaneous melanoma (Cm) has in-
creased over the past decades. in developed coun-

tries Cm is the sixth most common cancer accounting 
for >47,000 deaths worldwide annually. the rise in in-
cidence affects both young and older populations, while 
the global projected incidence of melanoma for the year 
2025 is estimated to be 317,000 new cases compared to 
the 200,000 cases reported in 2008.

Cm is considered the most lethal skin cancer if it is 
not detected and treated during its early stages.1, 2

according to the airtUm data on the frequency of 
tumors in italy, Cm is the third most common malig-
nancy in the 20-44 age group both in males and females. 
melanoma etiology is complex and heterogeneous as it 
involves environmental, phenotypic and genetic risk 
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a B S t r a C t
Cutaneous melanoma (Cm) has the highest mortality rates among the most common skin cancers, and its incidence is rising worldwide, thus 
representing a significant health care burden. CM is considered the most lethal skin cancer if not detected and treated during its early stages. 
Susceptibility to Cm is also associated with an increased presence of atypical nevi and the occurrence of multiple primary melanoma. Personal 
history of Cm increases the risk of developing a second melanoma by 5-8%. a family history of melanoma has also been strongly associated with 
an increased risk of melanoma. approximately 5-10% of melanoma cases occur in a familial context. the main genes involved are CDKN2A, 
CDK4 and MC1R. The recent technological advances have allowed the identification of new genes involved in melanoma susceptibility: breast 
cancer 1 (BRCA1), BRCA1-associated protein 1 (BAP1), and telomerase reverse transcriptase (TERT).tests on these genes allow to identify a 
larger number of high-risk individuals with a potential of developing familial melanoma and primary multiple melanomas. these patients also 
have a high risk of developing internal organ malignancies, especially pancreatic cancer. it is essential that these individuals receive adequate 
management along with frequent dermatological examinations, dermoscopic evaluation, genetic counselling and instrumental examinations 
aimed at the early identification of other tumors associated with CM.
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in CDKN2A have up to 20% of risk of developing pan-
creatic cancer.3, 5

Familial melanoma recognizes high-penetrance genes 
CDKN2A, cyclin-dependent kinase 4 (CDK4) and low 
penetrance genes, among which the most important is 
mC1r.16

CDKN2A is located on chromosome 9p21 and its 
alterations are most commonly associated with the fa-
milial atypical multiple mole melanoma (Famm) syn-
drome. CDKN2A is comprised of 4 exons that are used 
to encode for two proteins, p16 and p14 arF. P16 in-
hibits CDK4.

CDK4 is located on chromosome 12q13, it is pro-
to-oncogene and its recurrent mutations are arG54-
HiS-CYS. it encodes a protein that controls cell cycle 
progression trough the G1 phase. to date mutations in 
this gene have been described in 17 melanoma prone 
families. mutations in CDK4 are far rarer than those in 
CDKN2A and have been identified in approximately 20 
melanoma families.9

CDKN2A and CDK4 are high-penetrance genes. the 
penetrance is the ability of a mutated gene to induce 
the malignancy. High penetrance does not mean that 
the person with the mutation definitely develop cancer 
during his lifetime, but it certainly has a very high risk 
threshold.

CDKN2A mutations penetrance (or the likelihood of 
developing melanoma over time) also varies by geogra-
phy. the estimated rates are 30% to 91%, 50% to 70%, 
and 13% to 58% in patients aged 50 to 80 in australia, 
the United States and europe, respectively.10, 11

BAP1 germline mutation have been associated with a 
cancer syndrome characterized by the presence of broad 
tumor typed: cutaneous melanoma, uveal melanoma, 
mesothelioma, renal cell carcinoma, atypical Spitz tu-
mors and multiple basal cell carcinomas. the frequency 
of CDKN2A wild type melanoma-prone families with 
mutations in BAP1 is not well established but beyond 
Cm families bearing BAP1 mutations seem to be en-
riched by uveal melanoma, mesothelioma, other cuta-
neous tumors.12 The most recent findings in melanoma 
susceptibility involve genes that play a role in telomere 
maintenance. telomeres consist of tandem nucleotide 
repeats (ttaGGG) and are located at the ends of chro-
mosomes. Horn and colleagues identified a germ line 
mutation in the promoter of telomerase reverse tran-
scriptase in a melanoma prone family.13

raise awareness regarding sun habits and the need to un-
dergo periodic medical checks in patients.4

Susceptibility to Cm is also associated with an in-
creased presence of atypical nevi and the occurrence 
of multiple primary melanoma. Personal history of 
Cm increases the risk of developing a second melano-
ma by 5-8%.5 Finally, family history of melanoma has 
been widely associated with an increased melanoma 
risk. approximately 5-10% of melanoma cases occur 
in a familial context. in individuals with a strong per-
sonal or family history of CM, the likelihood of find-
ing a mutation associated with Cm ranges from 30% 
to 40%. In contrast, the likelihood of finding a germ-
line mutation in families with a single melanoma is 
≤1%.3

General considerations on hereditary melanoma

The first documented case of familial melanoma was 
reported by norris in 1820, his patient was a 59-year-
old man with melanoma, a high total body nevus count 
and a family history of melanoma.6 over a century after 
norris made his observation, link and Krush described 
familial atypical multiple mole melanoma (Fammm) 
syndrome, which comprised an association between 
pancreatic cancer, multiple nevi and melanoma.7 in the 
very same period, Clark described a similar phenotype 
B-K mole syndrome, consisting of familial melanoma 
in the setting of numerous atypical nevi. in the early 
1990’s, several study groups reported germline muta-
tions in the cell cycle gene p16 (now CdKn2a) among 
a subset of Famm kindred.8

nowadays, in light of all this knowledge, familial 
melanoma can be identified as an autonomous entity 
and with an autosomal dominant transmission model, 
which is responsible from a vertical transmission from 
affected individuals to 50% of their children (both male 
and female). inbreeding does not affect transmission. 
according to the criteria provided by the italian Soci-
ety of Human Genetics (SiGU), a familial melanoma 
is diagnosed in the presence of at least two cases of 
melanoma in first-degree relatives or three or more 
cases in the same branch of the family. the presence 
of a relative affected by melanoma increases the risk 
of developing the cancer only moderately. the presence 
of three or more affected relatives increases the risk by 
35-70 times. members of some families with mutations 
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UV exposure or other environmental risk factors, may 
require more frequent examinations.15

If a mutation is not identified in a patient with fam-
ily history for melanoma, however, the patient has to 
undergo frequent dermatological checks cause in about 
50% of cases do not yet know the genes that cause sus-
ceptibility in Cm. as already mentioned, a BAP1 mu-
tation can cause a cancer syndrome with combination 
of more tumors including melanoma and atypical Spitz 
nevi.15, 16 all families with a history of multiple can-
cers including renal cell carcinoma, ovarian carcinoma, 
breast and melanoma or atypical Spitz nevus must be 
submitted to genetic testing for the detection of muta-
tions in BRCA1, BAP1, CDKN2A/CDK4 and MC1R.

Conclusions

the recent advances in technology have led to the 
identification of new genes involved in melanoma sus-
ceptibility. this has allowed to explain less than 30% 
of the genetic susceptibility in melanoma-prone fam-
ilies.17 it is very important that new predictive bio-
markers and prognostic factor in CM are identified. 
this can be achieved through the correlation among 
genotype, phenotype and environmental risk factors. 
it is also crucial that all patients with familial and 
multiple melanoma receive genetic counseling for the 
identification of high-risk subjects who need targeted 
follow-up.
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abraham et al.8 defined MELTUMP as a provisional 
diagnosis made by a pathologist who is not able to make 
a definitive diagnosis on the basis of histopathologic 
morphology, suggesting that only long term (perhaps 
life-long) follow-up will reveal the biologic behavior of 
each tumor.

The current state of art  
in the diagnosis of MELTUMP

The concept of MELTUMP itself encloses a lack of 
consensus for the diagnosis of this entity, meaning that a 
tumor diagnosed as meltUmP by a pathologist could 

although most melanocytic lesions can be diag-
nosed by histopathologists as benign or malignant 

with high confidence, a subset of morphologically am-
biguous lesions does exist and represents a significant 
interpretative problem for pathologists. 

Several terms have been employed to describe these 
equivocal tumors, such as “borderline melanoma,” 
“minimal deviation melanoma,” “dermal-based mela-
nocytic lesion,” atypical Spitz tumor (AST), and me-
lanocytoma. all these terms can be grouped under the 
same terminology umbrella of MELTUMP, i.e. melano-
cytic tumors of uncertain malignant potential 1-7 (Fig-
ure 1). 
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a B S t r a C t
Although most melanocytic lesions can be diagnosed by histopathologists as benign or malignant with high confidence, a subset of morphologi-
cally ambiguous lesions does exist and still represents a significant problem for pathologists. These lesions have been defined as MELTUMP, 
i.e. melanocytic tumors of uncertain malignant potential. MELTUMP could be considered as a large cauldron in which melanocytic lesions 
with equivocal morphologic features fall into, including most benign lesions and a minority of melanomas, unfortunately recognizable only a 
posteriori for their unfavorable outcome. As a consequence of the lack of uniformity in the biologic behavior of melanocytic lesions belonging 
to the heterogeneous subset of MELTUMP, confusion and lack of agreement in the management of these difficult lesions is increasingly growing 
up. As most MELTUMP have a favorable prognosis we recommend a conservative approach, avoiding over treatment for this group of lesions.
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The prognosis of MELTUMP

To date, in the wide spectrum of melanocytic le-
sions, the dichotomy benign/malignant is progressively 
imposing as the most relevant classification both for 
the dermatologists and the patients, who need to have 
precise prognostic information after the excision and 
subsequent histopathological examination. Unfortu-
nately, by using a dantesque allegory, between heaven 
(benign) and hell (malignant) a purgatory (MELTUMP) 
does exist, in which lesions stand until the correct diag-
nosis is evident.

As a consequence of the lack of uniformity in biolog-
ic behavior of melanocytic lesions belonging to the het-
erogeneous subset of MELTUMP, confusion and lack of 
agreement in the management of these difficult lesions 
is increasingly growing up. A common behavior of cli-
nicians when they are not sure of the biologic nature of 
a tumor, is to manage it “aggressively,” as if it was ma-
lignant. The question is whether patients really benefit 
from an aggressive treatment in MELTUMP or not. 

The concern derives from data on sentinel lymph 
node biopsy (SLNB) performed in equivocal cases. 
For example, it became clear that up to 40% of AST 
cases were associated with SlnB positivity despite a 
very low mortality rate.9 lallas et al.10 performed a sys-
tematic review of published reports to assess the role 
of SLNB as a prognostic method in the management 
of atypical Spitz tumors. The results of their analysis 

be diagnosed as either benign or malignant by another 
pathologist. Cerroni et al.7 confirmed the difficulty of 
having a precise diagnosis in 57 ambiguous cases evalu-
ated by a panel of internationally recognized experts.7 
The authors found a very low diagnostic consensus, as 
only 15.8% of the cases were either classified by the 
majority of panelist as uncertain or the diagnoses were 
split equally between benign and malignant, and the in-
herent difficulties in matching the histopathologic diag-
nosis with the biologic behavior of the tumors.7

From a speculative point of view, we can assert that 
the diagnosis of MELTUMP is operator dependent and 
the rate of lesions diagnosed as MELTUMP depends on 
the confidence of the pathologist towards difficult and 
doubtful melanocytic lesions. On the basis of these state-
ments, it is obvious that diagnostic criteria, although al-
ways advisable and useful in clinical practice, are not 
so useful for MELTUMP. On the other hand, Cerroni et 
al.7 hypothesized that the difficulties in classifying the 
tumors examined in their study as benign or malignant 
may be due to their particular biologic behavior rather 
than to the capability of the dermatopathologist assess-
ing the histopathologic features of a given tumor.

Definitely, MELTUMP could be considered as a 
large cauldron in which all the melanocytic lesions 
with equivocal morphologic features fall into, includ-
ing most benign lesions and a minority of melanomas, 
unfortunately recognizable only a posteriori because of 
their unfavorable outcome.

Figure 1.—Clinical (A) and dermoscopic (B) features of a lesion diagnosed as MELTUMP in a young patient. Clinical and dermoscopic features can 
often be undistinguishable from melanoma.
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plete lymphadenectomy that would follow the positive 
result of SLNB in about 40% of cases.

A clinical 6-month follow-up of the patient with ul-
trasound examination of the regional lymph nodes is 
recommended. If clinical signs of local recurrence or 
systemic disease appear, the patient should undergo the 
same treatment as for conventional melanoma patients.

Conclusions

Despite the progress made in the field of diagnosing 
melanocytic lesions, meltUmP is a provisional diag-
nosis still necessary to characterize doubtful tumors for 
which morphologic features are not sufficient to make a 
precise diagnosis. As most MELTUMP have a favorable 
prognosis, we recommend a conservative approach, 
namely wide excision, while SLNB is not justified by 
the existing evidence. Future research might help to bet-
ter characterize this group of equivocal lesions and min-
imize the number of tumors diagnosed as MELTUMP.
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Figure 2.—Flow chart summarizing our proposal of management for 
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cutaneous melanoma (Cm) being equal to 0.9 mm at 
diagnosis), with a 5-year survival ranging from 20% to 
50% and a higher rate of recurrence compared to Cm. 
the patient with Vm often refers to a physician when 

melanoma of the genital mucosa is a rare melano-
cytic neoplasm that affects both sexes. in women, 

vulvar melanoma (Vm) occurs mainly in postmeno-
pausal age, usually after 60 years of age, and represents 
the second vulvar cancer in order of frequency (5% of 
cases) after squamous cell carcinoma. 

VM characteristics

there are about 500 cases of Vm reported in the lit-
erature, most of all in Caucasian women. Vm can pres-
ent as an acral lentiginous melanoma or as a nodular 
melanoma (Figure 1a). about 27% of cases of Vm 
are amelanotic. the anatomical features of this site, 
which is rich in lymphatic vessels, permits a rapid ver-
tical infiltration.1 the diagnosis is often delayed; there-
fore, the mean Breslow thickness of Vm at diagnosis 
is equal to 3.08 mm (the mean Breslow thickness of 
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the melanoma of the genital mucosa is a rare melanocytic neoplasm that affects both sexes. the diagnosis is often delayed; videodermatoscopy 
may represent a useful diagnostic tool. the treatment is complex and multidisciplinary. We report the main diagnostic features and therapeutic 
approaches for mucosal melanoma of the genital tract.
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Figure 1.—Vulvar melanoma: clinical presentation (a) and dermato-
scopic features (B, original magnification x 30).
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is complex; the treatment is primarily surgical, though 
there is no evidence that radical vulvectomy may in-
crease the average survival rate compared to wide surgi-
cal excision.6 according to current guidelines, if the his-
tological examination reveals a Breslow thickness >1 
mm and/or ulceration and/or regression and/or mitotic 
rate ≥1/mm2, the surgical resection will be followed by 
the analysis of the sentinel lymph node (Sln) and, in 
case of positivity of the latter, by lymph node dissec-
tion. the role of an immediate lymphadenectomy in 
patients with positive Sln is still debated, because in 
about 70% of cases the disease is localized only in the 
Sln itself. in cases of metastatic Vm, instead, the ther-
apeutic approach consists primarily in immunotherapy, 
since mutations in the c-kit gene are detected in a vari-
able percentage of cases (up to 35% of cases). Finally, 
topical therapy with imiquimod has been reported in the 
literature, in cases of inoperable or relapsing disease, or 
when the surgical margins were affected by the tumor, 
with a variable clinical response (sometimes obtaining 
a complete remission, but also frequent local recurrenc-
es), showing promise in the control of local disease, 
even though it appears unlikely to affect the develop-
ment of distant metastases.7

in male patients, melanoma of the penis (Pm) is 
very rare and accounts for about 0.2% of all melano-
mas.8 the literature data about Pm are still lacking, as 
many of the published data concern small case series, in 
which the clinical and demographic data often concern 
different mucosal sites grouped together (male geni-
tal mucosa, female genital mucosa and oral mucosa). 
among all melanomas, less than 1% of cases are lo-
cated in the male genitourinary tract. the most affected 
sites are the glans (55%) and the prepuce (28%), less 
frequently the penile shaft (9%) and the urethral me-
atus (8%); the average Breslow thickness at the time 
of diagnosis is equal to 3.5 mm.9 the average age at 
diagnosis of patients with Pm is about 60 years; in the 
majority of cases, patients seek medical attention for the 
presence of a nodule (34.8%), as in women, but also for 
the onset of a pigmented macule (33.3%).10 Similarly to 
Vm, the diagnosis of Pm is often delayed. in a previous 
work published in 2007,10 77% of patients with Pm pre-
sented metastases at diagnosis; all patients with lymph 
node metastases (14%) or distant metastases (9%) at di-
agnosis died within two years; the 5 year survival was 
31%. dermatoscopy of Pm often shows a multicom-

a palpable mass is already present (28-72% of cases);2 
on the contrary, this finding is very rare in patients with 
Cm. in most cases, Vm is diagnosed at an advanced 
stage, when a polypoid, ulcerated, bleeding and some-
times amelanotic tumor is observable;3 however, flat 
pigmented areas may be the only clinical finding at an 
early stage,3 therefore a prompt diagnosis is crucial. 
the main dermatoscopic characteristics of Vm (Figure 
1B) are a multi-component pattern, with three or more 
colors, a blue-whitish veil, irregular brown-to-black 
dots, atypical vessels, reticular depigmentation.3 in 
particular, ronger-Savle et al.3 found that the dermato-
scopic variables that were strongly statistically related 
to Vm were: multicomponent pattern, blue-whitish 
veil, three or more colors and atypical vessels. in an-
other study, Blum et al. found that the most important 
dermatoscopic criteria that may help in the differential 
diagnosis between malignant and benign mucosal le-
sions are the combination of blue, gray and white color 
and the presence of structureless areas.4 Vm is multifo-
cal in approximately 20% of cases. it is known that, in 
postmenopausal age, vulvar melanosis represents the 
main differential diagnosis of Vm,5 for the presence, 
in some cases, of asymmetry, irregular borders, an un-
even pigmentation and sometimes a large size and wide 
extent of the lesion. Vulvar melanosis may also present 
a blue-white veil; as a result, vulvar pigmented lesions 
dermatoscopically characterized by the presence of a 
blue-white veil should be excised or biopsied, in order 
to rule out Vm.5 

disease management

Vulvar melanosis usually shows all the criteria of 
aBCd rules;5 therefore, the classical aBCd rules, that 
are used for Cm, are not enough to differentiate early 
melanoma from melanosis.5 as Vm at an early stage 
may resemble vulvar melanosis, the challenge for clini-
cians is to detect thin Vms, with a better prognosis.3 
another differential diagnosis of Vm is represented by 
atypical melanocytic nevi of the genital type (amnGt); 
however, amnGts usually affect younger women and, 
although the clinical, dermatoscopic and histologic fea-
tures are sometimes alarming, they are characterized 
by a benign clinical behavior and a low malignant po-
tential. the long-term prognosis of Vm is poor, due to 
the high rate of recurrence.5 the management of Vm 
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anatomical site and the difficulty in patients’ self-obser-
vation. the real challenge for clinicians is to detect mu-
cosal melanomas of the genital tract at an early stage, 
in order to perform a prompt therapy and to obtain a 
better outcome, in terms of survival, functional impair-
ment and morbidity. a useful diagnostic tool may be 
videodermatoscopy (in particular high-resolution vid-
eodermatoscopy), paying particular attention to the ob-
servation of the different colors, which are more easily 
detectable in the mucosa than in the skin and which can 
change in the presence of inflammatory diseases (e.g. 
lichen) or traumas. mucosal melanoma, unlike mC, 
rarely presents dermatoscopic parameters such as an 
atypical pigment network or streaks.14 on the contrary, 
it appears easier to find other dermatoscopic parameters 
such as a blue-whitish veil and an atypical vascular pat-
tern.14 Finally, the collaboration of dermatologists with 
Gynecologists and Urologists is crucial for the diagno-
sis, management and treatment of mucosal melanoma 
of the genital tract.
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black, white, blue, red), a blue-whitish veil, regression 
structures and sometimes streaks in the periphery of 
the lesion.9 the main differential diagnoses of Pm are 
melanocytic nevi and genital melanosis, which some-
times, as in women, may mimic melanoma, presenting 
a variegated pigmentation with multiple colors, asym-
metry of structures, irregular borders 8 or even a whit-
ish veil. another possible differential diagnosis of Pm 
may be represented by pigmented Bowen disease (Bd), 
that may present alarming dermatoscopic features, such 
as structureless hypopigmented areas, irregular brown 
areas, gray blotches, as described in a previous work 
by ishioka et al.;8 however, the presence of brown dots 
arranged in a linear fashion may help to recognize pig-
mented Bd. the management of Pm primarily consists 
in a wide local surgical excision, similar to Vm, or in 
a partial or total penectomy in the case of wide lesions. 
Given the peculiarities of the anatomical site (lack of 
subcutaneous fat tissue and rich lymphatic vascularity), 
early diagnosis is very important. the analysis of the 
Sln plays a staging role, but its performance is still de-
bated. lymph node dissection in this body district would 
cause a considerable morbidity, whereas there is no evi-
dence of a benefit in terms of survival.10 Some cases of 
in situ Pm treated with topical imiquimod (off-label) 
have been reported.11, 12 it is known that the standard of 
care of melanoma in situ is surgical removal by excision 
with a 5-mm margins or mohs Surgery;12, 13 however, 
surgical resection of Pm is not always possible due to 
many reasons, for example the patient’s comorbidities, 
the wide extent of the disease, a potential aesthetic and 
functional impairment.12 this treatment has proved ef-
fective in some cases, however it appears to be associ-
ated with a higher rate of recurrence compared to sur-
gery, therefore a close follow-up of the patients (every 
six months) is recommended.11 dermatoscopy may be 
useful in the follow-up of in situ Pms treated with topi-
cal imiquimod, in order to monitor the clinical response 
to treatment.12

Conclusions

in conclusion, melanoma of the genital mucosa ap-
pears to be a more aggressive tumor than its cutaneous 
counterpart, both in male and in female patients. the di-
agnosis is often delayed, due to the peculiarities of this 
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prognosis, the management, the hormone influence on 
melanoma. the effect of pregnancy on melanoma and 
also on melanocytic activity is not clearly established. 
Pregnancy could be associated with nevus changes that 
are not necessarily suggestive of melanoma but that 
may cause diagnostic difficulties especially in women 
with multiple or dysplastic nevi. every changing nevus 
that would raise concern for malignancy in a pregnant 
patient should be investigated. excision biopsy can be 
performed safely during pregnancy using local anes-
thetic.

in presence of melanoma the decision about the in-
troduction or continuation of treatment in the event of 
pregnancy should be preceded by a detailed analysis 
of the potential benefits and risks for both mother and 

as well known, the last decades were characterized 
by a worldwide increasing incidence in melanoma. 

almost 35% of diagnosed with melanoma women are in 
childbearing age. Considering this background it is clear 
how melanoma and pregnancy has becoming one of the 
main topic of discussion among international scientific 
literature. malignancies in pregnant women are a little 
percentage, accounting for 0.05-0.1% of all cancers, but 
melanoma is always among the first three most common 
neoplasms diagnosed in pregnancy. Current knowledge 
about pregnancy and melanoma is characterized by 
many controversies and divergences about how to deal 
properly with pregnancy related melanoma patients. 
these uncertainties extend to many aspects of women 
during childbearing, such as the changing in moles, the 
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powerful tool than the naked-eye examination for clini-
cians to determine the need to excise a lesion, by al-
lowing visualization of submacroscopic pigmented 
structures that correlate with specific underlying his-
topathologic structures.5-8 although dermatoscopy in-
creases the diagnostic accuracy, it does not reach 100% 
sensitivity for melanoma. nevertheless, digital derma-
toscopy was shown to be an additional useful method in 
the evaluation of pigmented melanocytic skin lesions, 
since it allows the observation of morphologic changes 
over time. on the other hand, this method could carry a 
certain risk to miss a suspicious lesion when the patient 
is not compliant with follow-up visits. However, accord-
ing to the patient’s compliance, dermoscopy and digital 
dermatoscopic imaging together are actually consider 
the first choice methods to analyze pregnancy-related 
changes in melanocytic nevi.5, 6 during pregnancy, nevi 
reveal reversible changes such as lightening or darken-
ing, progressive reduction of thickness and prominence 
of reticular pattern, new appearance of dots or globules, 
increased vascularization, increase in size. in particular 
nevi on the breasts and abdomen increase in diameters, 
have new black dots and brown globules formation, 
changing their pigment network and architectural order-
disorder. The majority of these findings might be the re-
sult of skin expansion during pregnancy.7-10 it has been 
reported that these temporary moles changes are most 
evident during the third trimester and at the time of de-
livery and usually reverse themselves 3-6 months after 
childbirth, so it is recommended a patients’ examina-
tion also after childbearing. these physiologic changes 
of nevi of the front body should be taken into account 
when performing short-term digital follow-up.7 on the 
contrary, significant changes in nevi placed in more sta-
ble body areas such as the back or lower extremities are 
usually not found. However when considering these nevi 
in locations other than the chest and abdomen, it is also 
important to consider factors such as weight gain or ede-
ma that could contribute to skin expansion.11 Concern-
ing changes in nevi color during pregnancy, it is difficult 
to determine the reliability of these findings. Studies are 
most often assessed through photography of nevi, but 
many external factors can influence the color of the im-
ages. Study by Wyon et al. sought to objectively iden-
tify changes in color by using in vivo spectrophotometry 
to examine nevi pigmentation. this technology uses 
beams of light to detect the concentration and position 

fetus. there are no data to suggest that pregnancy ter-
mination alters the biological behavior of melanoma. 
all patients should be given appropriate advice and in-
formed that at the moment there are insufficient scientif-
ic data to determine a general accepted consensus. it is 
always very important to respect the will of the patient. 
if the woman decides to undergo active treatment and 
maintain her pregnancy, it is necessary that the patient 
will be followed by a multidisciplinary team consisting 
of dermatologist, ginecologist, radiologist, oncologist 
and also a psychologist.

Here within we performed a critical review of the lit-
erature of the past decades to help the clinician in the 
difficult decision-making process concerning the preg-
nant woman suffering from melanoma and her child.

Hyperpigmentation, moles and pregnancy

Pregnancy induces strong metabolic, immunologic, 
and hormonal changes that affect also the skin. This 
period of women’s life seems to increase melanocytic 
activity as showed by frequent presence of physiologic 
pigmentary changes: melasma, pigmentary demarcation 
lines, hyperpigmented areola, and linea nigra. it has 
been reported that 90% of women experience these hy-
per pigmentations during pregnancy. although the mo-
lecular pathways are not well known, it is believed that 
the new hormonal assessment stimulates melanocytes to 
produce more melanin, potentially causing color chang-
ing of the skin. These changes may result from either a 
greater density of epidermal melanocytes in these body 
areas or their increased sensibility to estrogen, proges-
terone, and melanocyte-stimulating hormone. a current 
hypothesis is that the up-regulation by human placenta 
lipids of tyrosinase, an enzyme essential to melanin 
synthesis, may also contribute to skin hyperpigmen-
tation. Pigmentary changes are more common among 
women with darker hair and skin color, who have a 
higher baseline level of melanin production. although 
hyperpigmentation typically fades postpartum, it usu-
ally does not regress to pre-pregnancy levels.1

Pregnancy also could be associated with nevus chang-
es that are not necessarily suggestive of melanoma, as 
actually scientific evidence suggests,1-3 but it may cause 
diagnostic difficulties especially in women with mul-
tiple or dysplastic nevi, who are at higher risk.4, 5

As already well known, dermoscopy provides a more 
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drug administration (that means: animal reproduction 
studies show no fetal risk, or controlled human stud-
ies in pregnant women do not confirm a potential fetal 
risk previously observed in animal reproduction stud-
ies) and it is considered safe in pregnancy. epinephrine 
is classified as category C (that means: animal studies 
have shown adverse effects on the fetus; there are no 
human studies to confirm or eject this possibility; drug 
is only to be used on strict indication when benefits 
outweigh risks), because it may lead to uterine artery 
spasm at high doses. However, many consider it safe 
for use at low doses in association with lidocaine: this 
drug combination is classified as category B. Due to its 
vasoconstrictive effect, epinephrine may allow a lower 
dose of lidocaine to be used, reducing the risk of placen-
tal transfer to the fetus. other local anesthetics consid-
ered safe for pregnancy associated melanoma surgery 
are: bupivacaine and prilocaine.14 the criteria for the 
excision of a suspected lesion in pregnancy are the same 
as in non-pregnant women. Obstetrician’s and patient’s 
consent should be collected before surgery.15-18

Epidemiology and prognosis of 
melanoma related pregnancy

Worldwide almost 35% of melanomas among women 
occur during reproductive age and melanoma itself is 
the most common malignancy in women of 25-29 years 
old.17-19 one in 1000-1500 pregnancies is complicated 
by the presence of cancer in the mother. according to a 
recent population-based Swedish cancer registry study 
20, melanoma is the most common pregnancy-associat-
ed malignant neoplasm, responsible for 24-31% of all 
malignancies diagnosed during pregnancy.

the estimated incidence of melanoma during preg-
nancy varies extremely according to different casistics: 
from 0, 14 to 2, 8 cases per 1000 pregnancies.20-22 Vari-
ous studies show that melanoma is always among the 
first three most common neoplasms diagnosed in preg-
nancy. the real incidence of melanoma in childbearing 
is unknown and some epidemiologic data do not show 
differences between incidence in pregnant and not preg-
nant women,22-24 while others lead to significant differ-
ences.25 the great variability of data about pregnancy 
and melanoma are also due to the different definition 
of “pregnancy associated melanoma” that varies across 
studies concerning a period that lasts from childbearing 

of melanin within the epidermis and papillary dermis. 
Spectophotometric analysis was performed during the 
first trimester and again at 37 weeks of gestation for the 
pregnant women and at matched time points in a control 
group. the authors attempted to avoid potential con-
founding effects of structural changes from skin stretch-
ing by including only nevi on the back or lower legs. 
Several nevi in both groups demonstrated changes in 
pigmentation, but none of the findings were statistically 
significant. Further investigation is needed to determine 
whether nevi naturally darken during pregnancy.12 Pres-
ently, there is insufficient evidence to demonstrate that 
darkening of nevi occurs physiologically, and biopsy 
should be considered for nevi that have become darker. 
So, at present, there is no sufficient evidence to support 
the idea that nevi darken during pregnancy.11, 12

Histopathological studies, that have examined the 
changes in melanocytic nevi during pregnancy, showed 
no significant difference in the histopathologic features 
of the pigmented lesions from the pregnant women 
compared to those in age-matched controls.2

any changing nevus that would raise concern for ma-
lignancy in a pregnant patient should be investigated. 
earlier studies have shown that melanomas diagnosed 
during pregnancy have a greater thickness and thus a 
potentially worse prognosis.13 Although this finding is 
at present more controversial, one explanation for this 
may lie in delay in diagnosis as a result of dismissed 
concerns of changing nevi during pregnancy. as such, 
pregnant patients who have nevi with features sugges-
tive of melanoma should promptly be referred to a der-
matologist for further examination. in fact, morphologic 
changes seen in benign melanocytic nevi differ clearly 
from those in melanomas. Hence symmetrical enlarge-
ment without important morphologic modifications 
was found in most of the benign melanocytic lesions, 
whereas the majority of melanomas revealed asymmet-
rical enlargement associated with marked changes and 
appearance of pattern, such as irregular globules, atypi-
cal pigment network, regression structures, irregular 
streaks and multi-component pattern, highly suggestive 
for melanoma.7 excision biopsy can be performed safe-
ly during pregnancy using local anesthetic. one of the 
most commonly used local anesthetic in dermatologic 
procedures is lidocaine with or without epinephrine. al-
though lidocaine is known to cross the placenta, it is 
classified as category B by the United States Food and 
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mortality rate of 20% and a 5.10 greater odds of death 
(P 5 0.03) in patients with pregnancy-associated mela-
noma than in nonpregnant women. the mortality rate 
and odds ratio reported are substantially higher than all 
previous studies in the literature. in this study, one po-
tential issue lies in the inconsistent reporting of stag-
ing. Another flaw is in the statistical method used by 
the authors (use of logistic regression instead of survival 
and progression-free analysis to evaluate mortality and 
recurrence).30

However bulk of evidence actually demonstrates that 
outcomes for melanoma in pregnant women do not ap-
pear to be poorer compared with non-pregnancy mela-
noma.32-35

more data are needed to resolve this controversy and 
to confirm the increased propensity for lymphovascular 
spread.36 In a recent retrospective cohort study, Merkel 
ea et al. assessed tumor stage and proliferative activity 
through mitotic rate and immunohistochemical markers 
of proliferation, phosphohistone H3(pHH3) and Ki-67. 
the aim of this study was to evaluate the impact of preg-
nancy on tumor progression, in melanomas occurring 
in association with pregnancy, and in a series of non-
pregnancy-related melanomas from women of gesta-
tional age. they found that among invasive melanomas, 
there was no difference in proliferative activity between 
groups and pregnancy did not have a significant impact 
on tumor proliferation in early-stage melanoma.37

Childbearing does not increase the subsequent risk 
of having melanoma38 and there is no increased risk 
of melanoma developing during pregnancy.39 as in all 
patients, the prognosis of pregnant women with mela-
noma is still primarily dependent on tumor thickness 
and ulceration status.40, 41 Some studies have shown that 
thicker lesions are associated with pregnancy, presum-
ably as a result of delayed diagnosis.13 Pregnant women 
with regional or metastatic melanoma do not seem to 
have a worse prognosis.

However there is still some controversy about the ef-
fects of pregnancy on the progression and prognosis of 
melanoma diagnosed during pregnancy, but women di-
agnosed with melanoma do not appear to have a poorer 
prognosis than non-pregnant controls.

melanoma diagnosed prior to pregnancy

as society trends toward delayed childbearing, cur-

to at least 5 years postpartum. in the recent years, preg-
nancy-associated melanomas are typically defined as 
melanoma diagnosed during pregnancy and up to 1 year 
after delivery. In Italy skin melanoma among females 
ranked 3rd as number of cases newly diagnosed in 2003-
2005 in the age group 0-44 years. moreover malignant 
cutaneous melanoma represents 8.4% of all malignan-
cies in italian women between 20 and 44 years old.26

there is some controversy about the effects of preg-
nancy on the progression and prognosis of melanoma 
diagnosed during pregnancy. due in part to hormonal 
and immunosuppressive effect of childbearing, preg-
nancy-related melanoma has been thought to be associ-
ated with poorer prognosis, as confirmed also in some 
studies.27, 28 Byrom et al.27 in a meta-analysis found that 
mortality risk from four studies showed increased risk 
of melanoma death after adjustment for patient age and 
stage of melanoma (pHr 1.56, 95% Ci: 1.23-1.99) for 
pregnancy-associated melanoma compared with other 
melanomas. the study included 9 retrospective clinical 
cohorts and 5 population-based cohort studies. of these, 
7 studies assessed the melanoma recurrence risk after a 
pregnancy associated melanoma diagnosis and 4 of the 
7 studies reported no significant difference in disease-
free survival compared with non-pregnancy associated 
melanoma. However, the methodology of this study has 
come under scrutiny by several investigators.29, 30

This meta-analysis is strongly influenced by the 
study of moller et al.31 they found that survival was 
strongly reduced in women who gave birth in the year 
prior to melanoma diagnosis. the age-adjusted hazard 
ratios (Hr) with 95% Ci were 2.06 (1.42-3.01) in the 
first year postpartum. Instead, for melanoma diagnosed 
in the second through fifth year postpartum mortality 
is not significantly increased. Andersson et al.20 found 
fewer melanoma diagnosed during pregnancy than ex-
pected and a higher rate diagnosed six months postpar-
tum. this overview may represent a rebound effect, 
caused by a delay in diagnosis, and could explained the 
increased mortality remarked by Moller et al. in their 
first year postpartum group.

in another recent meta-analysis of studies evaluating 
prognosis for melanoma diagnosed during pregnancy, 
the authors found a non-significantly elevated risk of 
death for pregnant patients diagnosed with melanoma 
(Hr 1.19 [95% Ci: 0.96-1.48]).30 a single institutional 
retrospective study of tellez et al.28 recently reported a 
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staging and management of 
melanoma related to pregnancy

melanoma staging and treatment during pregnancy 
may be conflicting between providing an optimal ma-
ternal therapeutic management and protecting the fetus 
from dangerous effects of the diagnostic procedures and 
of the treatment. the diagnosis and treatment of ma-
lignant melanoma in pregnancy does not differ from 
the diagnosis and treatment of non-pregnant patients.20 
nevertheless, pregnancy even dictates the choice of ra-
diological examinations to be performed for staging of 
melanoma.

The key to treatment, as always, is based on a surgery 
involving excision with a margin of 2.5-5 cm (depend-
ing of the depth of lesion).14 this will help to decrease 
the possibility of metastases, especially to the placenta 
(and possibly to the fetus) in pregnant women.

in order to limit fetal exposure to ionizing radiation 
and depending on the gestational age the choice of ra-
diological examinations for staging could be differ-
ent.49-51 Ultrasound and magnetic resonance, non-ion-
izing technologies, are preferred. However, magnetic 
resonance imaging should be considered with caution 
during the first trimester for heating effects for the fetus 
and high-frequency hearing loss in newborns.52 the fe-
tal radiation dose from a Ct-scan can be reduced by the 
use of lead shielding or by a low-dose spiral Ct with 
dose modulation algorithms.14 Contrast gadolinium is 
designated as a pregnancy class C drug and is not rou-
tinely recommended in the pregnant patient.

the status of the sentinel node is one of the most im-
portant prognostic indicators for patients with clinically 
localized melanoma. Sentinel lymph node biopsy can be 
considered in patients with a clinically localized invasive 
melanoma of Breslow thickness >1 mm and in selected 
patients with a melanoma of Breslow thickness <1 mm 
presenting at least one of the following characteristics: 
ulceration, mitotic rate >0, and regression with docu-
mented thickness of ≥1 mm or regression of more than 
50-75% of the whole pigmented lesion. Breslow thick-
ness is the most important factor determining the indi-
cation for this procedure.53 Some authors question the 
validity of mitotic rate of 1/mm2 as cut off point for per-
forming sentinel lymph node biopsy in pregnant patients 
with thin melanoma. as pregnant women show higher 
mitotic and proliferative activities in their nevi compared 
with non-pregnant women, melanoma presenting during 

rently there is an increasing proportion of melanoma 
survivor’s women who have yet to complete family 
building. Several studies analyzed whether the course 
of melanoma in a woman may be altered by a subse-
quent pregnancy. Some studies reported no significant 
influence on melanoma survival rates in women who 
had a subsequent pregnancy compared with women 
with melanoma that did not or were nulliparous.42-45 a 
recent meta-analysis of quantitative data available from 
relevant studies demonstrated no significant effect of 
subsequent pregnancy on the risk of melanoma death 
with adjustment for patient age.43

In summary actually there is no evidence of a signifi-
cant impact on prognosis when melanoma is diagnosed 
before pregnancy.17, 18

Regarding the influence of a pregnancy after the di-
agnosis of melanoma, evidence shows no effect on mel-
anoma prognosis in early stage of the disease. Because 
the majority of the studies included predominantly lo-
calized melanomas, an effect of subsequent pregnancy 
on the prognosis of a previously diagnosed advanced 
melanoma cannot be ruled out.

In case of high-risk melanoma (Breslow thickness of 
>1 mm and/or presence of ulceration) it is recommended 
to wait before childbearing. there are no standard, de-
fined guidelines regarding family planning for clinicians 
managing women diagnosed with melanoma during 
their reproductive years but the consensus is to recom-
mend that women avoid pregnancy for two to five years 
after a high-risk melanoma,17, 18 as most recurrences are 
seen within this period of time. if recurrence develops 
during pregnancy, then it may be disastrous both medi-
cally and emotionally, potentially altering treatment op-
tions and with also a minimal risk of placental and fetal 
metastasis. the exact waiting time depends on tumor 
thickness, presence of ulceration and sentinel node me-
tastasis. Women with <0.5 mm thick melanoma have a 
1-3% risk of recurrence within five years, while those 
with >4 mm thick melanoma have a risk of recurrence 
of up to 50% within two years. naturally it is not com-
pletely predictable who will develop recurrent disease 
so each patient should be approached individually, with 
the patient ultimately making her own informed deci-
sion.17, 18, 46, 47 Furthermore, the melanoma survivors 
carry a 9-fold increased risk of developing a secondary 
melanoma, with the highest risk of developing a second 
melanoma within the first 2 years.48
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importance for all future decisions regarding oncologi-
cal management.50, 57 others suggest deferring this sur-
gical procedure until the postpartum period.62 However 
in all cases surgery should be avoided in the first tri-
mester due to an increased risk for spontaneous miscar-
riages.50, 57, 62

Patients with a positive sentinel node should undergo 
regional lymphadenectomy. However considering that 
this procedure does not improve survival, some authors 
suggest postponing until the postpartum period in case 
of micrometastatic lymph node involvement.50, 63 Gen-
eral anesthesia should be avoided if the mother is still 
in her first trimester of pregnancy. Nevertheless, several 
studies have demonstrated that major surgery can safely 
be performed throughout pregnancy. The modifications 
in maternal anatomy and physiology require an aesthetic 
and surgical adaptations. the administration of nitrous 
oxide, opioid, regional or local anesthetics to pregnant 
women is not considered dangerous for embryonic or 
fetal development or clinical significance for an adverse 
neonatal outcome.50 negative effects of surgery in gen-
eral anesthesia for the fetus are more correlated with 
maternal hypoxia, hypotension, hypothermia, or abnor-
mal glucose metabolism than with anesthesia. Preterm 
births usually occur in cases of abdominal surgeries and 
peritonitis. Since pain can also induce premature labor, 
it is important to administer appropriate postoperative 
analgesia. moreover, prophylaxis of thrombosis should 
also be implemented.64 among therapeutic procedures 
used for metastatic melanoma, surgery seems to be the 
easiest and safest to use.

Sentinel lymph node biopsy should not be performed 
in patients presenting with primary melanoma and sat-
ellitosis or intransit metastases. these patients are al-
ready stage iii.53

in the course of malignancies, metastases in the pla-
centa or the fetus are quite rare. melanoma is the cancer 
most frequently involved. Staging of melanoma during 
childbearing consists also in placenta examination to de-
tect pathological lesions or to exclude metastases and a 
close observation of the newborn to search signs of can-
cer development (22% fetal risk of metastasis if there is 
placenta metastasis).65 most cases of placental metasta-
ses from melanoma occurred with maternal metastases to 
other viscera (stage iV); even then metastases to the fetus 
are rare. Since a concomitant placental involvement was 
documented in neonatal melanoma, careful microscopic 

pregnancy may show a pregnancy induced increase in 
the mitotic activity of its melanocytes.54

the harvesting of a sentinel lymph node entails a se-
quence of procedures with participation of specialists 
in nuclear medicine, radiology, surgery and pathology. 
Pregnant patients may be offered sentinel lymph node 
biopsy after careful counseling regarding the safety and 
efficacy of the procedure.

the two tracer substances commonly used to perform 
sentinel lymph node biopsy are blue dye and radioac-
tive labeled sulfur colloid. isosulfan blue and methy-
lene blue are both classified as pregnancy class C com-
pounds. Currently, insufficient data exist on the safety 
of blue dyes for use in pregnancy, and therefore, they 
should not be used in this patient population.55 isosul-
fan blue carries a rare, but serious risk of anaphylactic 
reaction, which is further contraindication for its use. in 
lymphoscintigraphy, the colloidal tracer has >95% re-
tention at the injection site or in the sentinel node which 
are then resected at the time of surgery.

lymphoscintigraphy using technetium-99m (tC-99m) 
is probably safer in pregnant women; however this pro-
cedure should be offered after careful counseling about 
its safety and efficacy.56, 57 Gentilini et al. showed that 
99mtc largely remains trapped in the injection site or 
within the lymphatic structures and only a small amount 
of the injected radiation is found circulating in the blood 
pool and urinary system.58 according to the literature, 
the risk to the fetus is considered negligible for inves-
tigations exposing a fetus to <1 mSv.59 only in a mela-
noma located rather close to the fetus (over the lower 
abdomen or back) is the theoretical risk of exceeding 
1 mSv.

regarding the sentinel lymph node biopsy during 
breastfeeding it is good to remember that the presence 
of 99mTc in breast milk has not been reported, but it has 
been recommended that breast feeding should be sus-
pended in nursing mothers for at least 4 h 60 and prefera-
bly for 24 h after radiopharmaceutical administration,61 
since the radiopharmaceutical will be excreted from the 
breast milk during this period.

the timing of the surgery is a controversy topic: 
guidelines suggest that these patients as well as those 
with metastatic melanoma should probably be treated in 
the setting of a comprehensive cancer center.17, 18 Some 
authors maintain that sentinel lymph node biopsy may 
be safely performed during pregnancy and underline its 
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on her stage of disease. Generally, the prognosis for the 
fetus is excellent, unless the mother has widely dis-
seminated disease. a danish study found no increased 
risk of adverse birth outcome for the newborns born to 
women with a diagnosis of melanoma before pregnancy 
or for the newborns born to women diagnosed during 
pregnancy.68 Therefore, there is no justification for ther-
apeutic abortion as was historically recommended.

Fortunately, placental and fetal metastasis from ma-
ternal malignant disease is an exceptionally rare event. 
However, if one considers all types of cancer that occur 
during pregnancy, melanoma is the most common ma-
ternal malignancy to metastasize to the placenta. Such 
metastases may be under-reported since not all placentas 
are histologically studied. With placental involvement, 
as already remember, fetal risk of melanoma metastasis 
is approximately 22%, which portends a fatal progno-
sis.69 The skin and liver were the most common sites 
for metastases. Given the rarity of metastatic melanoma 
to the fetus, there are no evidence-based guidelines on 
monitoring an at-risk infant. Some authors suggest a 
histological examination of the placenta in women with 
known or suspected metastatic melanoma and, if there 
is placental involvement, a close follow-up of the new-
born with skin examination, but also with abdominal 
ultrasound and urine melanogen screening.49, 65, 70

Influence of hormones on melanoma

the underlying mechanisms by which childbearing 
may influence melanoma and melanocytic nevi are still 
not completely known. For many years, clinicians have 
been concerned about a potential adverse effect of 
pregnancy-associated hormones and exogenous hor-
mones on melanocytic nevi and malignant melanoma. 
Epidemiological data pointed out a significant diver-
gence in melanoma incidence between sexes. Gender 
differences are also observed regarding the age-depen-
dent onset of melanoma, with slightly higher rates in 
women aged 20-45 that decrease after the age of 
45 years. on the other hand, in males, melanoma inci-
dence progressively increases after 45-50 years of age 
and dramatically increase in men aged 50-85. more-
over, a significant disparity has also been noted in the 
prognosis of this tumor between males and females, 
with women having a significant survival advantage 
over men.71 Today, these data are more significant as 

examination of the placenta of women with known meta-
static melanoma should be thus recommended, as well as 
close observation and follow-up of the infant, especially 
in case of placental metastatic localization. the probabil-
ity of fetal metastases when the mother is diagnosed with 
malignant melanoma during pregnancy is dependent 
upon her stage of the disease.49, 65 literature reveals that 
only 22-25% of infants with placental metastatic mela-
noma go on to develop the disease. those statistics aside, 
maternally derived melanoma metastases in the infant 
are almost always manifested at the time of delivery and 
are almost invariably fatal.49, 65

immunotherapy with interferon in childbearing wom-
en with metastatic disease appears to be safe.66 adjuvant 
radiation therapy in pregnancy could be used only for 
lesions of the head and neck, brain metastases, and pal-
liative treatment at sites other than the central nervous 
system. When metastases are limited to the brain they 
are treated with radiosurgery or neurosurgical resection. 
as radiosurgery delivers very high doses to very small 
volumes in the brain, it is possible, with a careful treat-
ment planning, to treat a pregnant patient with a mini-
mal exposure to the fetus. delaying the treatment of 
metastatic lesions in the brain is not recommended.49, 50

the use of chemotherapy in a pregnant woman af-
fected with metastatic melanoma is a much more chal-
lenging situation. Chemotherapy in melanoma, as dis-
tinct from some other cancers such as breast cancer, is 
widely considered as palliative and has never demon-
strated any increase in overall survival.67 Chemother-
apy should be avoided during the organogenesis (first 
trimester) and fetus should be monitored for long term 
also after delivery for the risk of malformations.

In brief important key points could be summarized as 
follows: primary treatment of pregnancy related mela-
noma does not differ from not pregnant women as well 
as for margins of excision; staging of melanoma during 
childbearing consists also in placenta examination to de-
tect pathological lesions or to exclude metastases; lym-
phoscintigraphy using technetium-99m could be performed 
in pregnant women. Surgery is the easiest and safest treat-
ment to use in pregnancy (from second trimester).

Implications for the fetus

as already said, the prognosis for the fetus in a wom-
an diagnosed with melanoma during pregnancy depends 
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well accepted that ERα contributes to tumorigenesis by 
stimulating cell proliferation, while ERβ is endowed 
with a significant antitumor activity. ERα is the main 
ER in human skin; however, this receptor does not 
seem to play any role in the pathophysiology of mela-
noma precursor lesions or melanomas.71 in fact, estro-
gen receptor alfa have never be found in benign or dys-
plastic nevi, in metastatic or primary melanoma, as 
well as in pregnancy-associated melanoma.74, 75 on the 
contrary, ERβ has been reported to be the predominant 
er subtype in melanocytic lesions such as moles, dys-
plastic nevi and melanoma.76 its expression levels also 
correlated with the tumor microenvironment. the ma-
jority of epidemiological studies clearly indicate that 
ERβ is immunohistochemically the main ER subtype to 
be expressed in melanoma. Moreover, ERβ expression 
seems to be more prominent in lesions close to the epi-
dermis, such as severely dysplastic nevus or melanoma 
in situ, and that the expression diminished in deeper 
and thicker lesions, thereby suggesting that ERβ could 
be interpreted as a marker for metastatic potential and 
for prognosis in malignant melanomas. evaluating 
ERβ with mRNA by reverse transcriptase polymerase 
chain reaction, de Giorgi et al. observed that the levels 
of both ERβ mRNA and protein were lower in thicker 
and more invasive tumors. So the loss of this receptor 
appears to be associated to an increasing in Breslow 
depth.77 According to these data ERβ seems to have a 
protective role for in the metastatic process of melano-
ma cells, as a tumor suppressor. Similar data have been 
previously reported for tumors related to the reproduc-
tive system, such as breast and ovarian cancers, but 
also tumors unrelated to the reproductive system as 
prostate and colon cancers. Furthermore, ERβ has been 
found to be expressed in melanomas of pregnant wom-
en more frequently than in men and also a trend to a 
higher expression in women than in men has been re-
ported. this result was obtained evaluating hormone 
receptor expression in the melanomas of stage and age-
matched patients of pregnant women, non-pregnant 
women, and men.78 Based on all these data, it is possi-
ble to postulate that ERβ might explain the different 
prognosis of melanoma between women and men. 
moreover, cutaneous melanoma should be considered 
almost a hormone-related tumor. Studies of estrogen-
sensitive cancers showed that loss or decreasing levels 
of ERβ or increased ERα to ERβ ratio may be involved 

women have delayed childbearing into their 30’s and 
40’s, and the likelihood of diagnosis with melanoma 
during pregnancy is enhanced. more recent clinical, 
epidemiologic, and laboratory studies have shed some 
light on the relationship among hormones, nevi, and 
melanoma in pregnancy. Similarities between the 
pathologic progression of cancer and the physiologic 
process of placentation (e.g., proliferation, invasion, 
and local/systemic tolerance) have been searched for 
many years. Sex hormones such as human chorionic 
gonadotropin, estrogens, progesterone, and others con-
tribute to induction of immunologic tolerance at the 
beginning of pregnancy. they have been shown to play 
contributory roles in the growth of cancers such as 
breast, prostrate, endometrial and ovarian cancer, but 
their involvement as putative mediators of the immu-
nologic escape of cancer are still not completely known. 
Progesterone and estrogen are important regulators of 
the immune system and angiogenesis in several types 
of cancers but also in pregnancy, during which are 
physiologically overexpressed.72, 73 although melano-
ma is classically considered a non-hormone-related 
cancer, growing evidence supports a direct correlation 
between sex hormones (estrogens, in particular) and 
melanoma growth and progression. Question regarding 
the relationship between role of these hormones and 
melanoma have prompted studies examining presence 
of their receptors in melanocytic tissue. estrogens exert 
their effects through estrogen receptors: estrogen re-
ceptor alfa (ERα) and Estrogen receptor beta (ERβ). 
Both are members of the nuclear receptor superfamily 
of transcription factors and both can form either homo- 
or heterodimers. Upon activation, these receptors trans-
locate into the cellular nucleus to bind with co-regula-
tory proteins and control the transcription of target 
genes through the binding to specific regions. The es-
trogen receptors are encoded by two different genes 
that are located on chromosomes 6 and 14. Synthetic or 
natural ligands bind to ERα or ERβ with different af-
finities according to their chemical structure. More-
over, at the same time the same ligand may have differ-
ent binding affinity for ERα or ERβ subtypes. This 
difference in binding affinity seems to depend on the 
ERα/ERβ ratio as well as on the specific cell context. 
increasing evidence supports a relationship between 
the perturbation of estrogen signaling and cancer initia-
tion, promotion, and progression. overall, it is now 
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be performed with newer aromatase inhibitors for help-
ing clarify this issue.78 Little is known on the expres-
sion of androgen receptor in human melanoma.84 a 
study shows that cancer risk among infertile women 
with androgen excess disorders is higher and found that 
the standardized incidence ratio was statistically sig-
nificant for breast cancer, uterine cancer, and melano-
ma. apolipoprotein d, an androgen-regulated protein, 
has been found in cutaneous melanoma. an animal 
study showed that androgen blockade enhanced the re-
sponse to melanoma vaccine in male mice. richardson 
et al. found that 17β estrodiol and estrone inhibited in-
vasion and dehydroepiandrosterone enhanced invasion 
in melanoma cell lines. the same authors also found 
that the serum estrogen/androgen index was decreased 
in female patients with stage iV disease, although this 
finding was not statistically significant.

Another important issue is about the possible link be-
tween sex steroid assumption and melanoma develop-
ment. the majority of studies pointed out that the use 
of exogenous female hormones (either as oral contra-
ceptives or as hormonal replacement) do not contrib-
ute to increased risk of cutaneous melanoma. Therefore 
concerning the hormonal therapies, such as hormone re-
placement therapy (Hrt) or the use of the oral contra-
ceptive pill (oCP), there is no convincing evidence that 
they are able to affect the natural history of melanoma.85 
Likewise, age at menarche, age at menopause, or dura-
tion of menstrual life does not affect melanoma risk.88 
in particular regarding oCP there is no relation with 
length of use, age at first use or current use.85-87 Similar-
ly no association is found between Hrt or its duration 
and malignant melanoma.88-90 Hormone replacement 
therapy and oral contraceptives are not contraindicated 
in women who have had melanoma. Finally several 
studies with conflicting results had focused on fertil-
ity drugs as drivers of melanoma. earlier ones demon-
strated an increased incidence of melanoma in women 
undergoing ovarian stimulation (CoS),91 whereas actu-
ally no association has been found between malignant 
melanoma risk and use of fertility drugs.92 more recent-
ly a study investigated a possible mole modifications in 
women undergoing CoS for assisted reproduction tech-
nologies. the conclusion raised by authors is that the re-
sults obtained do not support a causal relation between 
the supraphysiological hormone levels stimulation and 
worsening of clinical features of moles.93

in carcinogenesis, thereby suggesting that ERβ has a 
tumor-suppressive function. the in-vitro er antagonist 
tamoxifen was first shown to induce cell death in hu-
man malignant melanoma cells and to reduce melano-
ma cells metastatic behavior.79 despite these promising 
results the treatment of melanoma with tamoxifen has 
not shown effective benefit in advanced melanoma.80 
the effects of chemotherapy with and without tamoxi-
fen for the treatment of aggressive melanoma were 
compared in different clinical trials. these studies de-
scribe that co-treatment with tamoxifen may provide 
improvements in response rates, although it is often ac-
companied by increased toxicity and no survival bene-
fit. It has been proposed that this is due to the fact that 
tamoxifen may decrease cell proliferation when it binds 
to ERα while it may increase cell proliferation when it 
binds to ERβ. Thus, the antitumor vs. prosurvival ef-
fects of tamoxifen likely depend on the different ERα/
ERβ ratios in a given tissue. In line with this observa-
tion, low levels of expression of ERβ were shown to 
correlate with tamoxifen resistance in breast cancer 
cells.79, 80 there is also evidence that patients with 
breast cancer have increased risk of melanoma and this 
risk seems to be greater for patients who do not receive 
anti-estrogen therapy.81 On the contrary others find no 
correlation between receptor beta and Breslow depth or 
disease stage at diagnosis and no difference in expres-
sion between pregnant and not pregnant women.78 the 
linkage between melanoma risk and hormonal/repro-
ductive factors in women it is still unclear. In vitro, sex 
hormones and gonadotropins stimulate melanogenesis 
with direct action on the melanocytes 82 and in an era of 
personalized medicine, a pretreatment evaluation of the 
er isoforms expression in each melanoma patient, to-
gether with the concurrent oncogenic mutations, should 
be considered in order to anticipate the response of 
melanoma patients to novel therapeutic strategies. an-
other issue that needs to be solved is the expression/
activity of aromatase in melanoma tissues. it seems 
that the skin has its own capacity to produce steroids 
(including estrogens). in line with this, some authors 83 
reported that the aromatase enzyme is expressed in 
melanoma tissues; however, no correlation was found 
between the expression of this enzyme and clinical out-
comes. Actually the first generation aromatase inhibi-
tor aminoglutethimide was found to be ineffective in 
reducing melanoma progression. Further studies should 
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present, no association has been found between malig-
nant melanoma risk and use of fertility drugs.

despite all these evidences further investigations are 
required to definitely solve all controversy still emerging 
from literature concerning melanoma and pregnancy.
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ing the most appropriate management for individual 
patients with nmSC.

Risk factors

Several risk factors are associated with nmSC.4-5, 8, 9 
Cumulative chronic UV radiation sunexposure is ac-
cepted as a major environmental risk factor for the de-
velopment of the nmSCs.10 the risk for SCC increases 
in direct proportion to cumulative lifetime sun exposure, 
while BCC risk appears to be more related to intermit-
tent and childhood sun exposure.9 moreover, proximity 
to equator and artificial sources of UV radiation, such 
as PUVa therapy and indoor tanning devices, have also 
been implicated in the pathogenesis of skin cancers.9 

Basal cell carcinoma (BCC) and squamous cell car-
cinoma (SCC) are referred to as non-melanoma 

skin cancers (nmSC). they are the most common ma-
lignancy in the fair skin population and their frequency 
continues rapidly to increase worldwide.1, 2 even though 
nmSC generally has a good prognosis and infrequently 
metastasize, both BCC and SCC can cause substantial 
morbidity due to their potential to invade and destroy 
local tissues, their tendency to recur and their multiplic-
ity. therefore, nmSC exert an appreciable decrement in 
quality of life, arising from the tumor itself or as a result 
of treatment, or through symptoms, functional limita-
tions, cosmetic burden and disturbance to the everyday 
activities.3 these practical indications are based on cur-
rent published data and guidelines 4-7 and aim at appris-
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involvement, perineural invasion or deep soft tissue in-
volvement is suspected, additional imaging studies can 
be performed.4, 5 mri is more sensitive than Ct scan 
in the case of possible perineural disease. For SCC, re-
gional lymph node palpation should always complete 
the clinical examination, followed by ultrasound imag-
ing and a fine-needle aspiration when abnormal lymph 
nodes are identified.5, 25 a staging system for nmSC has 
been recommended by the american Joint Committee 
on Cancer but actually it is not widely used in clinical 
practice, lacking the inclusion of other important risk 
factors, so that alternative staging systems have been 
successively proposed.7, 26-28

Identification of low- or high-risk NMSC patients

treatment strategies must include different options 
according to accurate risk stratification of patients. 
multiple prognostic factors involved in risk of recur-
rence and metastasis are shared by both BCC and SCC 
(table i).4-7, 25 When a high-risk feature is identified, the 
management of patient should be performed according 
to the high-risk pathway.

Common features for risk stratifications of NMSC

AnAtomic site And size

Some locations, such as the head and neck area rather 
than the trunk and extremities, have been shown to be 
a risk factor for nmSC recurrence and metastasis.4, 5 in 
addition for SCC the anatomic sites such as mucosae and 
ears are considered high-risk of metastasizing.5 increas-
ing size also confers higher possibility of recurrence.29 
three different areas of the body have been recognized 
with a distinct risk profile: 1) low-risk area including 
trunk and extremities (excluding pretibia, hands, feet, 

other environmental factors include X-ray radiation 
but also chemical factors such as arsenic and polycyclic 
hydrocarbons, mostly in the context of occupational ex-
posure. Fair skin type, older age (80% of cases occur in 
people aged 60 years or older) and male sex, are key in-
dividual factors associated with risk for nmSCs.9, 11, 12 
a number of special conditions predispose to nmSC, 
namely immunosuppression, including allogeneic or-
gan transplantation, therapy of immune-mediated and 
oncologic diseases and human immunodeficiency virus 
infection, or genetic syndromes such as albinism, xero-
derma pigmentosum and nevoid BCC syndrome.9 Fi-
nally, actinic keratosis, once classified among pre-can-
cerous lesions, is nowadays better defined as a common 
skin lesion of sun-damaged skin which can potentially 
progress to invasive SCC.13 even though some authors 
firmly believe that actinic keratosis already represents 
an early in situ SCC,13, 14 it is not unanimously regarded 
as a nmSC,13, 15 accordingly we consider its manage-
ment beyond the scope of this paper.

Diagnostic pathway

total body physical examination together with ac-
curate anamnesis, are the first step in the approach to 
an individual with a suspicious lesion.4, 5 it is manda-
tory to perform a complete skin check since patients 
with a nmSC are at increased risk of having additional 
precancers or concurrent cancers located at other body 
sites.4, 5 these individuals are also at increased risk of 
developing cutaneous melanoma.16, 17 over the past 
two decades, dermoscopy, a widely used non-invasive 
technique, has remarkably enhanced the diagnostic ac-
curacy of nmSC.18-20 in particular, it can allow a better 
assessment of the various clinical type of BCC,21 and of 
the different stages of progression from actinic keratosis 
to invasive SCC.22 Besides its relevance for diagnostic 
purposes, dermoscopy can be useful in the management 
of nmSC for preoperative evaluation, in monitoring the 
outcome of treatments and in the post-treatment follow-
up.20 More recently it has been shown that also reflec-
tance confocal microscopy, allowing in-vivo tissue im-
aging, may contribute to a more accurate diagnosis of 
NMSC, to the selection of the biopsy site or definition 
of the surgical safety margins.23, 24 any suspicious le-
sion should be confirmed by skin biopsy and histologi-
cal examination.4, 5 if extensive disease such as bone 

tAble i.—�Common features for risk stratifications of NMSC (mod-
ified from the NCCN Practical Guidelines in Oncology).4, 5

low risk High risk

location/size area l-risk <20 mm Area L-risk ≥20 mm
area m-risk <10 mm Area M-risk ≥10 mm
Area H-risk <6 mm Area H-risk ≥6 mm

Clinical margins Well defined Poorly defined
Perineural invasion – +
immune status – +
radiotherapy – +
recurrence Primary recurrent
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difference was not reported for BCC.37, 38 although the 
role of immunosuppression in promoting the recurrence 
or metastasis of BCC has not been already clarified in 
the literature, current guidelines classify both BCC and 
SCC developing in settings of immunosuppression as 
high-risk tumors.4-7, 25, 39

RAdiAtion theRApy

Primary nmSCs developing in sites of prior radiation 
therapy (rt) are considered at high risk for recurrence 
or metastasis.40, 41

RecuRRence

Previously untreated (primary) nmSCs show a lower 
long-term recurrence rate than recurrent tumors after 
failure of previous treatments.31

Additional prognostic factors for BCC

histopAthologicAl vARiAnts

Some histopathological features of BCC such as 
growth pattern and differentiation are considered as 
predictor of recurrence risk.39, 42, 43 Micronodular, infil-
trative, and morpheiform variants have more aggressive 
behavior than the nodular, superficial and fibroepithe-
lial BCC.39, 42, 43 Basosquamous carcinomas is a term 
used to describe BCC that are associated with squamous 
differentiation (metatypical carcinoma is mainly used 
synonymously).42, 43 data suggest that basosquamous 
carcinomas have a particularly aggressive nature show-
ing an increased likelihood of recurrence and a potential 
for metastasis that is more similar to that of SCC than 
BCC.43 involvement of the subcutaneous fat, perineural 
and intravascular invasion, and larger tumor size also 
correlate to aggressive behavior (table ii).42

nail units, and ankles); 2) moderate-risk area including 
cheeks, forehead, scalp, neck, and pretibia; 3) high-risk 
area including “mask areas” of face (central face, eye-
lids, eyebrows, periorbital, nose, lips, chin, mandible, 
preauricular and postauricular skin/sulci, temple, ear), 
genitalia, hands, and feet.4, 5 a different cut-off size was 
fixed for the definition of the risk of recurrence in each 
one of these anatomical locations: 20 mm for the low-
risk area; 10 mm for the moderate-risk area and 6mm 
for the high-risk area.30

clinicAl mARgins

many studies document the increased risk of clini-
cally ill-defined tumor borders compared with well- cir-
cumscribed lesions.31

peRineuRAl invAsion

Perineural involvement is linked to an aggressive 
course in cutaneous BCC and SCC and to increase risk 
of metastasis in SCC.8, 31 although the incidence of 
perineural spread ranges from 2% to 6% in any nmSC, 
it is more common with SCC than BCC.32 if large nerve 
involvement is suspected, mri studies are recommend-
ed.33 tumors with small nerve (<0.1 mm in caliber) in-
vasion may have a low risk of poor outcomes in the 
absence of other risk factors.28, 34

immune stAtus

immunosuppression induced by organ transplanta-
tion or by high-dose exposure to PUVa is associated 
with a persistent, time-related increase in the risk of 
SCC and BCC.35, 36 exposure to PUVa has far less ef-
fect on the risk of BCC.36 in organ transplant recipient, 
SCC show more aggressive tumor behavior whereas this 

tAble ii.—�Additional prognostic factors for risk stratifications of NMSC.
low risk High risk

additional prognostic factors for BCC
Histopathological variants Superficial, nodular, fibroepithelioma of Pinkus Micronodular, infiltrative, morpheiform, basosquamous

additional prognostic factors for SCC
degree of differentiation Well differentiated Poorly differentiated
Histopathological variants Common variants, verrucous, Bowen’s disease acantholytic, adenosquamous, desmoplastic or spindle
thickness/Clark level <2 mm / i, ii, iii ≥2 mm / IV, V
rate of growth – +
Site of a burn scar – +
neurologic symptoms – +
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neuRologic symptoms

any suggestion of neurologic involvement requires 
a high index of alert. Symptoms include numbness, 
formication, stinging, burning, pain, and/or motor defi-
cits.5 approximately 30-40% of SCC with perineural 
invasion have clinical evidence of sensory or motor 
nerve involvement.50

Management of low-risk BCC and SCC

Primary treatment

stAndARd excision

Standard surgical excision, followed by postopera-
tive margin assessment, has been reported to achieve 
5-year disease-free rates of over 98% for BCC and 
92% for SCC.51 For well-circumscribed BCC lesions, 
less than 2 cm in diameter, excision with 4-mm clini-
cal margins should result in complete removal in more 
than 95% of cases.52 in case of SCC, any peripheral rim 
of erythema around the tumor must be included in the 
excision and it is safer to expand the clinical margins 
to 6 mm in order to achieve complete removal.5, 7 if le-
sions can be excised with the recommended margins, 
then linear closure, skin grafting, or second intention 
healing are all appropriate reconstructive approaches.4, 5 
Surgical approaches often offer the most effective cure, 
but attention on function, cosmesis, and patient prefer-
ence should be also considered.4, 5

cuRettAge And electRodesiccAtion

Curettage and electrodesiccation showed a good 
cost-effect rate for superficial lesions: observational 
and retrospective studies have reported overall 5-year 
cure rates of 92% and 96%, in patients with BCC and 
SCC selected for curettage and electrodesiccation, re-
spectively.53 However there are some cautions to take 
in consideration: 1) curettage and electrodesiccation 
should not be used to treat areas with terminal hair 
growth (such as the scalp, pubic and axillary regions, 
or beard area in males), since a tumor extending down 
the follicle might not be adequately removed; 2) if the 
adipose tissue is reached during the procedure, surgical 
excision should be at that point performed.4, 5, 54 Car-
bon dioxide (Co2) laser ablation may be effective in the 
treatment for low-risk BCC.6

Additional prognostic factors for SCC

degRee of diffeRentiAtion

Patients with well-differentiated and keratinizing tu-
mors have a better prognosis than those patients with 
poorly differentiated lesions, being the latter signifi-
cantly more associated with recurrence.25, 31, 33, 44

histopAthologicAl vARiAnts

the histologic subtypes of acantholytic (or adenoid), 
adenosquamous (or mucin-producing) and spindle (sar-
comatoid) SCC are markers for an increased risk of 
recurrence or metastasis.5, 7, 25, 44 other high-risk his-
topathological feature is the presence of desmoplasia, 
with a high rate of recurrence of 80%.45

depth of invAsion

maximum vertical tumor thickness and Clark level 
have been included in the T classification of the most 
recent aJCC staging for SCC.26, 46 A modified Breslow 
measurement should exclude parakeratosis or scale, 
crust, and should be made from base of ulcer if pres-
ent.47 tumors with less than 2-mm thickness have 0% 
metastatic rate compared to tumors of more than 2-mm 
thickness which carry a metastatic rate of more than 
4%.7 a small, somewhat older body of literature found 
an association between invasion of SCC into the deep 
reticular dermis or subcutaneous adipose tissue (cor-
responding to a Clark level iV or V) and aggressive 
behavior.25 a meta-analysis of SCC risk factors for re-
currence and metastasis found that both types of depth 
measurements have prognostic value.31 the presence of 
perineural invasion is an adverse prognostic factor for 
SCC and should also be included in histology reports as 
long as lymphatic or vascular involvement.5, 7

RAte of gRowth

Fast growing SCC, reported in the literature as acute 
epithelioma, is indicative of high-risk behavior.48

site of buRn scAR

Having high aggressive features, the suspicion of de-
velopment of SCC in burn scar should be kept in mind.49
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Management of high-risk BCC and SCC

Primary treatment

stAndARd excision

Standard excision with postoperative margin assess-
ment is recommended for high-risk NMSC. However, 
wider surgical margins than those for low-risk lesions 
are needed.4-7 due to the wide variability of clinical 
characteristics, there is no consensus about a defined 
margin.4-7 linear or delayed repair are recommended.

mms oR excision with complete mARgin Assessment

mmS is the preferred surgical technique for high-
risk nmSC because it allows intraoperative analysis 
of the whole excision margin.4-7 two meta-analyses 
associated mmS with a 5-year recurrence rate of 
1.0% for primary BCC, and 5.6% for recurrent BCC. 
in both of these meta-analyses the recurrence rate for 
mmS was lower than that for standard surgical ex-
cision (10.1% and 17.4% for primary and recurrent 
BCC, respectively), and lower than the recurrence 
rate for any other treatment modality included in the 
analysis (curettage and electrodesiccation, cryothera-
py, and rt).4-7 CCPdma using intraoperative frozen 
or permanent section assessment is acceptable as an 
alternative to mmS.

RAdiAtion theRApy

rt is usually used for non-surgical candidates, espe-
cially if older than 60 years.55

Adjuvant treatment

if negative margins are not achieved after treatment 
with standard excision, mmS or resection with CCP-
dma, patients should receive adjuvant therapy.4-7 if the 
disease is still present after adjuvant treatment, and fur-
ther surgery or rt are contraindicated, multidisciplinary 
consultation should be considered in order to consider 
systemic treatment or clinical trial.4-7 adjuvant rt is 
also recommended for patients with negative margins 
after surgery but with large nerve or extensive perineu-
ral involvement.4-7 For high-risk SCC lesions, sentinel 
lymph node mapping may be considered.5, 7, 58

RAdiAtion theRApy

rt is usually used when surgery is not indicated, 
often for patients older than 60 years because of pos-
sible long-term sequelae.55 two meta-analyses reported 
5-year recurrence rates of 8.7% and 10% after rt on 
primary BCC and SCC, respectively.4, 5 Furthermore 
rt is contraindicated in genetic conditions predispos-
ing to skin cancer (e.g., basal cell nevus syndrome, xe-
roderma pigmentosum) and connective tissue diseases 
(e.g., lupus, scleroderma).4-7 this option is also not indi-
cated in verrucous carcinoma because several reports in 
the literature documented an increased metastatic risk 
thereafter.7 rt is also an effective treatment option for 
selected patients with Bowen’s disease who have large 
or multiple lesions.5

supeRficiAl theRApies

In patients with low-risk, superficial BCC cryother-
apy, photodynamic therapy (Pdt) and medical treat-
ments (topical imiquimod, topical 5-fluorouracil) can 
be indicated.4, 6 In particular, superficial therapies have 
good cosmetic outcomes and patient compliance. How-
ever reported recurrence rates after one year are 10% 
for imiquimod, 55% for 5-fluorouracil, 11-24% for 
Pdt.6, 56 Cryosurgery is a good treatment for low-risk 
BCC.6 in nodular BCC (less than 2 cm in diameter and 
in low-risk areas), superficial therapies may play a role 
as second-line modalities.6 in patients with low-risk 
in-situ SCC (i.e. Bowen’s disease), where surgery and 
radiation are contraindicated or impractical, alternative 
therapies such as vigorous cryotherapy, Pdt, and topi-
cal imiquimod/topical 5-fluorouracil may be consid-
ered, even though the cure rates is lower than surgery 
or rt.6, 57

AdjuvAnt tReAtment

if margins are positive after excision, patients should 
receive the following adjuvant treatments:4, 5 1) stan-
dard re-excision, recommended for low-risk l areas; 
2) mohs micrographic surgery (mmS); 3) excision with 
complete circumferential peripheral and deep margin 
assessment (CCPdma) executed with intraoperative 
frozen or permanent sections; 4) rt, as a valid alterna-
tive for non-surgical candidates.
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trochemotherapy can be used but standardized treat-
ment schedules and randomized clinical trials are not 
available for both treatments.4, 6 in recent years, novel 
tumor-specific and pathogenesis-based molecules have 
been developed for the targeted therapy of advanced 
BCC.61-63 a number of clinical trials have recently 
demonstrated the efficacy and tolerability of vismo-
degib, the first Hedgehog pathway inhibitor, showing 
objective response in 48% and 33% of patients with 
locally advanced and metastatic disease respectively, 
with median response duration of 9.5 months and 7.6 
months, respectively.64 Sonidegib, another hedgehog 
pathway inhibitor, has also been approved by the Fda 
for the treatment of patients with locally advanced 
BCC that has recurred following surgery or rt, or who 
are not candidates for surgery or radiotherapy, although 
it is currently still not approved in europe.62, 65

Cutaneous SCC with distant metastasis, while infre-
quent, is more common than metastatic BCC, having 
3.7% risk of distant metastasis and 2.1% risk of dis-
ease-specific death.4 Unfortunately, there is no evidence 
available regarding systemic therapy for this condition 
and there are no prospective phase iii studies avail-
able.66 Possible agents for patients with metastatic SCC 
include cisplatin monotherapy, cisplatin plus 5-fluoro-
uracil, epidermal growth factor receptor inhibitors such 
as cetuximab, or Pd-1 inhibitors: all these treatments 
have occasionally produced useful responses, but data 
supporting efficacy are limited.67, 68 the introduction 
of novel therapeutic options requires continuous up-
dates of recommendations and adaptation to national 
contexts. remarkably, the contribution of a multidis-
ciplinary team composed of dermatologists, surgeons, 
oncologists, pathologists, radiologists, and radiothera-
pists is required to properly manage patients affected by 
advanced nmSC.4-7

Follow-up

individuals with personal history of nmSC are at 
heightened risk of developing additional primary skin 
cancers.69 about 30% to 50% of patients with a prior 
SCC will develop another nmSC within 5 years.70 
these patients are also at increased risk of developing 
cutaneous melanoma.16 therefore, it is important to car-
ry on a long-term surveillance, with physical exam and 
complete skin examination.4-7 a prospective population-

Management of recurrence, regional lymph node 
involvement, metastasis and advanced tumors

Recurrence

For the management of local tumor recurrence is 
recommended to follow the pathway for primary treat-
ment.4, 5

Regional lymph node involvement

lymph node involvement in patients with primary 
SCC is not infrequent and it significantly increases the 
risk of recurrence and mortality.5, 7, 58 For the manage-
ment of lymph-node involvement, patients with pal-
pable or suspicious lymph nodes on ultrasound imag-
ing should receive a fine-needle biopsy or core biopsy. 
if there are positive histopathological involvement of 
a lymph node, Ct with contrast should be performed, 
in order to determine the size, number, and precise lo-
cations of the nodes and to rule out distant disease.59 
once documented the nodal involvement, in patients 
with an operable disease, the preferred treatment is 
regional lymph node dissection according to specific 
surgical modalities based on clinicopathological char-
acteristics of the nodal basins involved.5, 60 although 
the use of sentinel lymph node biopsy has been inves-
tigated in several studies, there are no conclusive data 
on its prognostic information or the possible therapeutic 
value.5, 7, 58

Metastasis and advanced tumor

even if the behavior of cutaneous BCC is character-
istically indolent, the disease does very rarely metas-
tasize to distant sites, with an incidence ranging from 
0.0028% to 0.55% of cases.6 nodal or distant metasta-
ses should be treated with surgery and managed by a 
multidisciplinary tumor board.4, 6 advanced BCC is a 
definition that encompasses both metastatic BCC and 
locally advanced BCC (a lesion no longer amenable to 
surgery or rt). treatment of advanced BCC is still very 
challenging for the lack of randomized controlled tri-
als/guidelines and the scarcity of available therapeutic 
options.61, 62 Based on current data, surgical procedures 
and rt remain the treatments of choice although often 
associated with substantial morbidity and/or deformi-
ty.4, 6 alternatively, systemic chemotherapy and elec-
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Prevention

Finally, it is crucial to highlight the importance of 
prevention and patient educations.4, 5, 9, 71 the value of 
sun avoidance and protection methods should be ex-
tensively explained to nmSC patients, along with pe-
riodical self-examination.4, 5 the use of sunscreens may 
protect from the development of subsequent BCC, but 
currently, insufficient evidence supports the use of sun-
screens in BCC prevention.6 in patients with precancer-
ous lesions, early detection and intervention are critical 
in order to prevent the development of invasive SCC.7 
the use of nicotinamide or oral retinoids (acitretin, 
isotretinoin) has been effective in reducing the devel-
opment of actinic keratosis and SCC in some high-risk 
patients. 4, 5
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the basis of the histopathological data. the margin also helps ensure 
that the lymphatic drainage pathways are not disrupted and allows the 
proper identification of the sentinel lymph node.

enlargement of the biopsy incision or radicalization is the sec-
ond step in the surgical treatment of melanoma and must be done 
preferably within 4-6 weeks of initial diagnosis.2 the distance 
of the incision depends on lesion thickness (table i). excisions 
should be performed with vertical edges to ensure regular margins. 
excision of the lesion must extend to the wing, but without remove 
it, unless it is not also involved. However, in some cases, a high 
number of mitoses are associated with a low lesion thickness as 
well as the presence of ulceration and the age of the patient. in 
this scenario, the distance from the biopsy margin should be deter-
mined on a case-by-case basis (Figure 2).3-6 

in excisional biopsies, often, the histological reports describe 
a distance from the margin of 4 or 5 mm, and depending on the 
anatomical site, this would correspond to 7-8 mm in vivo, as the cut 
skin retracts. When satisfied with the diagnosis and defined histo-
logical parameters, the surgeon must determine how much healthy 
skin should be discarded during surgical enlargement.

the italian and european guidelines recommend making the 
enlargement by marking the adequate distance from the edge of 
the previous scar with a ruler and a marker. the margins must be 
measured prior to excision, without taking into consideration the 
skin already eliminated.1, 3-10 the optimal enlargement distance is 
a topic on which no consensus has yet been reached.

in particular cases and special locations, the surgical excision 
margins can be reduced to preserve the noble structures of the face 
or the anatomical and functional integrity of the affected site,10 for 
example, in the case of lesions involving the face, nose, ears, eye-
lids, nail beds, or the palmar and plantar surfaces, or in the case of 
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Surgical approach to primitive melanoma

dear editor, 

the optimal surgical approach to melanoma and suspicious skin 
lesions has been the subject of debate for many years. the cur-
rent trend, which is universally accepted, is to excise the lesion as 
closely as possible to maximize preservation of the surrounding 
normal skin. the exact approach will depend on the lesion site and 
clinical features, and includes excisional biopsy with possible en-
largement of the surgical incision or incisional biopsy, if necessary.

Excisional biopsy is the first choice of surgical approach in the 
case of a melanoma or a suspicious pigmented lesion. the exci-
sion of the lesion must be complete, include the major axis of the 
anatomical site in which the lesion is located as well as margins of 
1-2 mm of the healthy skin around the lesion, and extend into the 
subcutaneous tissue (Figure 1).1 

this type of limited intervention is necessary to obtain a clear di-
agnosis of the excised lesion and an accurate description of the histo-
pathological characteristics. the decision to enlarge the surgical bi-
opsy incision and perform a sentinel node biopsy will be based on the 
findings of the excisional biopsy.2 even when the clinical diagnosis is 
certain, the excision biopsy should include margins of at least 2 mm, 
so that the surgeon can decide how much skin must be eliminated on 

L E T T E R S  T O  T H E  E D I T O R
P R A C T I C A L R E C O m m E n D AT I O n S  F O R  T H E  m A n A G E m E n T  O F  S K I n  C A n C E R  PAT I E n T S

Figure 2.—Surgical margins.Figure 1.—excisional biopsy.
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very large lesions.10, 11 Flaps and grafts are not recommended and 
should be used only when primary closure is not possible.12

Incisional biopsy, such as the superficial “shave” biopsy and the 
deep “punch” biopsy, is usually not performed in cases of mela-
noma because it does not give reliable results, especially, with re-
gard to the regression and thickness of the lesion.1, 2 However, it 
may be used in particular cases where the clinical and dermoscopic 
diagnoses are uncertain, in the case of large lesions, in the case of 
lesions in aesthetically important sites, or when there is a need to 
document with certainty a lesion whose removal would imply a 
complex and mutilating surgery, for example, lesions involving the 
nail bed. incisional biopsies are not associated with an increased 
risk of metastasis.1, 2, 13

marco SimoNaCCi *
department of dermatology, macerata Hospital aV3, macerata, italy
*Corresponding author: marco Simonacci, UoC dermatology, department 
of dermatology, macerata Hospital, Via Santa lucia 1, 62100, macerata, 
italy. e-mail: marcosimonacci@libero.it

References

 1. Botti G, Chiarion-Sileni V, mandalà m, massi d, mozzillo N, muto 
P, et al. linee guida melanoma aiom 2016.

 2. Garbe C, Peris K, Hauschild a, Saiag P, middleton m, Bastholt l, et 
al. european association of dermato-oncology (eado); european 

Table I.—�Surgical margins for the radicalization of primary mela-
noma.

tumor thickness recommended margins * Strength of recommendation
In situ 0.5 cm iii B
0-1 mm 1 cm i a
1.01-2 mm 1-2 cm i a
2.01-4 mm 2.0 cm i a
>4 mm 2-3 cm ii B
*The margins can be modified based on the location of the melanoma.6
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study was aimed at assessing the patients’ seropositivity 
for former viral infection or suggestive of acute viral in-
fection and the efficacy and safety of CsA administered 
in routine clinical practice alone or in combination with 
other immunosuppressants over 12 months. the cross-
sectional phase showed that 56% of patients had 2 or 
more seropositivities indicative of former infections, 

the SYNerGY Study is an observational, cross-
sectional and longitudinal (12 months) multicenter 

italian study, which enrolled 238 consecutive patients 
with diagnosis of psoriatic arthritis (Psa), performed 
within 8 years from baseline and treated from at least 3 
months with cyclosporine a (Csa) as monotherapy or 
in combination with one or more systemic drugs. the 
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a B S t r a C t
BaCKGroUNd: the SYNerGY Study is an observational, multicenter italian study, conducted in patients with diagnosis of psoriatic arthritis 
(PsA) treated from at least 3 months with cyclosporine and aimed at assessing patients’ seropositivity for viral infections and efficacy and safety 
of cyclosporine, administered as monotherapy or in combination with other systemic drugs in the routine clinical practice. the aim of this suba-
nalysis of the SYNerGY study was to evaluate the effects of Csa as monotherapy only in Psa over 12 months of observation.
metHodS: Psoriasis was evaluated by Body Surface area and the Psoriasis area Severity index (PaSi). Psa was evaluated by number of swol-
len and tender joints, painful entheses and fingers with dactylitis, the Bath Ankylosing Spondylitis Activity Index (BASDAI) and by patients’ and 
physicians’ global assessment on a 10-point Visual analogue Scale.
reSUltS: Cyclosporine in monotherapy was effective in reducing all the measured disease parameters. the major indexes of cutaneous and 
spinal involvement, PASI and BASDAI were significantly reduced over the study period, as were the number of swollen and tender peripheral 
joints, and enthesitis and dactylitis.
CONCLUSIONS: Cyclosporine in monotherapy confirmed its efficacy in cutaneous psoriasis and suggested to be effective also on PsA, reduc-
ing spinal and peripheral joints’ signs and symptoms.
(Cite this article as: Colombo d, Chimenti S, Grossi Pa, marchesoni a, Foti r, Calzavara-Pinton P, et al.; SYNerGY Study Group. Efficacy 
of cyclosporine a as monotherapy in patients with psoriatic arthritis: a subgroup analysis of the SYNerGY Study. G ital dermatol Venereol 
2017;152:297-301. doi: 10.23736/S0392-0488.16.05301-3)
Key words: Cyclosporine - observational study - Psoriasis - arthritis, psoriatic.

Giornale italiano di dermatologia e Venereologia 2017 June;152(3):297-301
doi: 10.23736/S0392-0488.16.05301-3

© 2016 ediZioNi miNerVa mediCa
online version at http://www.minervamedica.it



ColomBo eFFiCaCY oF CYCloSPoriNe a aS moNotHeraPY iN PatieNtS WitH Psa

298 GiorNale italiaNo di dermatoloGia e VeNereoloGia June 2017

the cohort, but simply not analyzed for the missing vari-
able. Statistical analyses were performed by SaS v. 9.2 
(SaS institute inc., Cary, NC, USa) and enterprise 
Guide 4.3 (SaS institute inc.).

the study was approved by the committee on re-
search ethics at the institution in which the research was 
conducted and any informed consent from human sub-
jects was obtained as required.

Results

Ninety-four patients of the whole SYNerGY cohort 
were included in this sub-analysis. Fifty-two (55.3%) 
were males, mean age was 48.2 (Standard deviation 
12.3), 43 (45.7%) had concomitant diseases, mainly 
cardiovascular (N.=25, 26.6%). mean age at diagnosis 
of psoriasis was 37.3 (15.4) years and mean duration of 
disease was 11.3 (10.6) years. Seventy-one (75.5%) pa-
tients had plaque psoriasis, 4 had pustular, 3 had guttata, 
one each had inverse and erythrodermic psoriasis; 12 
patients had plaque psoriasis combined with other types 
(guttata and erythrodermic, 4 each; inverse and pustu-
lar, 2 each). mean age at the diagnosis of Psa was 46.5 
(12.2) years, median duration of Psa was 3 years (25th-
75th percentiles: 1.3-4.5), and the median delay between 
first PsA symptoms and diagnosis was 4 months (25th-
75th percentiles: 2-12). Presence of CaSPar criteria at 
baseline are shown in table i. at baseline, peripheral ar-
thritis was observed in 73 (77.7%) of patients, enthesitis 
in 36 (38.3%), and spondylitis in 9 (9.6%). Peripheral 
arthritis was monoarticular in 7 (7.4%) patients, oligo-
articular in 41 (43.6%), and polyarticular in 28 (29.8%).

during the 12 months prior to enrolment in the SYN-
erGY Study, 73 (77.7%) of the 94 patients of this 
analysis had already received Csa as systemic mono-
therapy, while the remaining 21 had received Csa com-
bined with other non-biologic systemic treatments; 74 
(78.7%) had received topical therapy for psoriasis, and 

and 31 patients (13.8%) presented seropositivity for 
HCV, HBV, HSV-1 and -2, HHV-6, eBV, or parvovi-
rus infection. None of these 31 patients developed virus 
reactivation. Significant reductions (P<0.001) in PASI, 
BaSdai, and VaS scores were observed at 6 and 12 
months, suggesting that treatment of Psa with Csa as 
monotherapy or in combination with other immunosup-
pressants is safe and effective and might be the treat-
ment of choice in Psa HCV-positive patients.1

Csa is recognized as an effective treatment for pso-
riasis also in monotherapy, administered with many dif-
ferent approaches: 1) intermittently as a short-course 
(12-16 weeks) therapy; 2) continuously to maintain 
remission in a minority of patients with refractory dis-
ease; 3) as a crisis intervention (4-8 weeks) to reduce 
flare or treat severe disease; 4) as a part of sequential 
and rotational therapy to help minimize toxicity and 
optimize efficacy.2, 3 Particularly in skin disease, CsA 
alone was shown to be superior to adalimumab alone.4 
therefore, the present subgroup analysis was conducted 
in patients treated with Csa alone, in order to evaluate 
the effects of Csa monotherapy in Psa over 12 months 
of observation.

Materials and methods

SYNerGY was a cross-sectional and longitudinal 
12-month observational study, conducted in 24 ital-
ian dermatology clinics, which included 238 consecu-
tively enrolled patients with psoriatic arthritis. Patients 
and methods of the study are described in details else-
where.1 Patients evaluable for the SYNerGY cross-
sectional analysis who had undergone treatment with 
Csa only during the 12-month observation period were 
considered in this sub-analysis. Psoriasis was evaluated 
by Body Surface area (BSa) and the Psoriasis area Se-
verity index (PaSi).5 Psa was evaluated on the basis 
of the number of swollen and tender joints, of painful 
entheses and fingers with dactylitis, and by the patients’ 
and the physicians’ global assessment of the disease, us-
ing a 10-point Visual analogue Scale (VaS).6 the Bath 
Ankylosing Spondylitis Activity Index (BASDAI) 7 was 
used to evaluate spinal inflammation. We also analyzed 
if there were disease characteristics affecting physi-
cians’ decision to prescribe Csa as monotherapy or in 
combination with other systemic medications.

Patients with missing data were not excluded from 

Table I.—�CASPAR criteria for psoriatic arthritis present at base-
line.

Criterion N. (%)

Current psoriasis 83 (88.3)
Personal or family history of psoriasis 11 (11.7)
Nail psoriasis 70 (74.5)
dactylitis 53 (56.4)
Negative rheumatoid factor 64 (68.1)
rx evidence of new bone formation 12 (12.8)
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Discussion

Csa is approved for the treatment of moderate to se-
vere psoriasis based on positive findings from a number 
of controlled clinical trials.8-15 Less is known about its 
efficacy in PsA: three studies have reported the safety 
and moderate efficacy of CsA in PsA.16-18 the SYNer-
GY study had among its objectives to assess the efficacy 
and safety of Csa administered in routine clinical prac-
tice, alone or in combination with other immunosup-
pressants.1 the results showed a progressive improve-
ment in patients’ cutaneous and musculoskeletal clinical 
picture, and the authors hypothesized that such improve-
ment was related partly to the progressive therapeutic 
effect of Csa, and partly to the increased number of pa-
tients who received biologics in combination with Csa.

one only had received local corticosteroid infiltrations 
for Psa. during the 12-month observation period, the 
number of patients on topical therapy for psoriasis de-
creased to 44 at 6 months and 45 at 12 months, while 
local infiltrations remained limited to 2 cases at both 6 
and 12 months.

during the 12 months of the study with Csa as only 
systemic treatment, BSa progressively decreased (ta-
ble ii). PaSi, BaSdai and VaS on activity of disease, 
evaluated by both patients and physicians, significantly 
decreased from baseline at 6 and 12 months (Figure 
1). the numbers of swollen and tender joints, painful 
entheses and fingers with dactylitis at each study visit 
are summarized in table iii. erythrocyte sedimentation 
rate (eSr) and C-reactive protein (CrP) did not sig-
nificantly change over the study period. Significantly 
higher percentages of patients with peripheral arthritis 
and spondylitis were treated with Csa in combination 
compared to monotherapy (92.0 vs. 77.7%, P=0.004, 
and 24.1 vs. 9.6, P=0.006, respectively), while the op-
posite was observed for enthesitis and dactylitis (22.3 
vs. 38.3, P=0.012 and 34.8 vs. 56.4, P=0.002, respec-
tively). No difference was observed in the allocation to 
Csa monotherapy or combination therapy on the basis 
of PaSi, BaSdai, presence of current dermatological 
manifestations, and nail disease. the type of treatment 
received in the 12 months preceding the entry into the 
study was highly maintained during the study: 77.7% of 
the patients in this analysis had been treated with mono-
therapy also in the previous year.

Table II.—�BSA evolution during the 12-month follow-up.
Baseline
% (Sd)

6 months
% (Sd)

12 months
% (Sd)

BSa face and scalp 1.2 (1.1) 0.5 (0.7) 0.3 (0.6)
BSA trunk 1.3 (1.2) 0.6 (0.8) 0.4 (0.8)
BSa upper limbs 1.5 (1.0) 0.9 (0.8) 0.6 (0.9)
BSa lower limbs 1.4 (1.2) 0.9 (1.0) 0.6 (0.9)

Table III.—�PsA evolution during the study.

Parameter Baseline
median (25-75 percentile)

6 months
median (25-75 percentile) P value*

12 months
median (25-75 percentile) P value*

Number of swollen joints 1 (0-4) 0 (0-3) 0.0281 0 (0-1) 0.0006
Number of painful joints 4 (2-10) 2 (1-8) 0.0057 1 (0-3) 0.0002
Number of painful entheses 0 (0-2) 0 (0-2) 0.0239 0 (0-2) 0.1946
Number of fingers with dactylitis 0 (0-4) 0 (0-2) 0.0573 0 (0-0) 0.0001
*from baseline, Wilcoxon test.

Figure 1.—PaSi, BaSdai, and VaS on activity of disease assessed by 
patients and physicians at the 3 study visits.
median values are represented by horizontal bars, 25th and 75th percen-
tiles by error bars; 12-month VaS physician 25th percentile and median 
are both equal to 10.
*P<0.0001; †P=0.0007; ‡P=0.0034 Wilcoxon test.
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Psa, at least in this limited subgroup of patients, reduc-
ing BaSdai and articular signs and symptoms.
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are also able to modulate the synthesis and release of 
both pro-inflammatory and anti-inflammatory cytokines 
such as interleukin (IL) -1, -6, -10, -17, and -22, inter-
ferons (IFN) α and γ, and tumor necrosis factor (TNF) 
α leading to biological response modifiers modulation 
with consequent immune suppression.1, 2

This variety of biological effects can deeply influence 
functional and structural components: immune system, 
cellular renewal and intercellular matrix production, 
thus leading to enhanced skin aging and induction of 
skin cancers, as well as ocular damage, and/or modi-
fication of the natural course of several inflammatory/
autoimmune diseases (lupus erythematosus, dermato-
myositis, polymorphous light eruption, etc.).3-5

In this context, photoprotection, intended as a set of 
measures adopted to limit and prevent the effects of UV 
radiation, reducing sun exposure and preventing the de-

every day the earth is regularly irradiated by sun-
light. Nevertheless, ultraviolet (UV) radiation (290-

400 nm) represents only 5% of light coming from the 
sun and it exerts many different and significant either 
beneficial or harmful effects on human health. Particu-
larly, UV plays a crucial role in vitamin D synthesis, 
regulation of circadian rhythm, and improvement of 
mood through the regulation of serotonin production.1 
On the other hand, UV radiation can be absorbed by 
diverse skin chromophores (melanin, DNA, RNA, 
proteins, trans-urocanic acid, etc.) leading to different 
photochemical reactions and alterations such as reac-
tive oxygen species (ROS) production and consequent 
oxidative stress processes, DNA damage (formation of 
cyclobutane pyrimidine dimers, 6,4 pyrimidine-pyrim-
idones adducts, hydration products, etc.), cells apopto-
sis and/or necrosis.1, 2 Furthermore, all these processes 
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regarding topical sunscreens with antioxidants to fight 
against UV-induced ROS production, and diminish UV-
related damage of the skin. Indeed, sunscreen formula-
tions including classic antioxidants such as vitamin C, 
vitamin E, and betacarotene, whose photoprotective ef-
fects against UVB and UVA are well characterized, and 
have been widely investigated.1, 9, 18-23 Moreover, plenty 
of additional and relatively newer antioxidants such as 
caffeic and ferulic acid,24-26 flavonoids (equol,27 genis-
tein,28, 29 quercetin,30 silymarin),31 polyphenols (green 
tea pholyphenols,32, 33 ellagic acid,34 resveratrol),35, 36 
Polypodium leucotomos extract 37-39 and pycnogenol 40 
have also been extensively studied as possible compo-
nents of topical sunscreens. Other than that, the newer 
and promising topical photoprotective agents contain 
also DNA repair enzymes such as photolyase, endonu-
clease and 8-oxoguanine glycosylase, designed to en-
hance the repair of damaged dna after UV exposure.1 
the main features of these products are discussed in the 
following paragraphs.

Photolyase

Photolyase is a DNA-repair enzyme, which recognizes 
and specifically binds to cyclobutane pyrimidine dimers: 
exposure of the photolyase–dimer complex to photoreac-
tivating light (300-500 nm) converts the dimerized pyrim-
idines to their monomeric form. Dimer-specific photoly-
ase is present in an active form in numerous prokaryotes 
and certain eukaryotes, including fish and marsupials but 
not humans and mammals.41, 42 Photolyase was first iso-
lated from the cyanobacteria, Anacystis nidulans, which 
are a component of plankton.41, 42 In 2000, Stege et al. 
showed that topical application of photolyase (prepared 
from Anacystis nidulans) was able to induce a 50% de-
crease in the number of UVB-induced dimers in human 
skin, with a maximum reduction after 22.5 hours post 
exposure.43 Particularly, topical application of photolyase 
(encapsulated into liposomes), immediately after UVB 
exposure, was shown to be effective in partially removing 
UVB radiation-induced cyclobutane pyrimidine dimers 
from the epidermis, thereby diminishing erythema, sun-
burn-cell formation, and the suppression of production 
of intracellular adhesion molecule-1, a molecule required 
for immunity and inflammatory events in the epidermis.43 
In 2012, Berardesca et al. confirmed that the addition of 
photolyase to a traditional sunscreen enhanced the reduc-

velopment of acute and chronic actinic damage, plays a 
critical role in avoiding undesired sunlight outcomes.6, 7 
Among photoprotective measures, the best and most used 
is undoubtedly the application of sunscreens, products 
primarily designed to protect the skin from the danger-
ous effects of solar UV radiation.1, 6 there are several 
types of sunscreens, which widely differ in composition, 
type of vehicle, mechanism of action, etc. Particularly, 
depending also on sunscreens features, photoprotection 
can be performed in an “active” or a “passive” modal-
ity.8 “Passive” photoprotection is displayed by traditional 
topical sunscreens through filtering or scattering UV ra-
diations; this is still the most widely used photoprotective 
approach, but it is ineffective toward damaged skin cells 
after sun exposure. Conversely, “active” photoprotection, 
whose development has shown a great progress in the last 
decade, is represented by substances able to reduce the 
oxidative insult or recover the dna damage that occurs 
after sun exposure. these substances can be either admin-
istered through oral or topical compounds: antioxidants 
(carotenoids, vitamin C, vitamin E, selenium, Polypodi-
um leucotomos extract, nicotinamide, etc.) and liposome-
containing dna repair enzymes.9-17 In the current review, 
we focused on “active” photoprotection at a topical level, 
reporting present knowledge and future prospective re-
garding sunscreens with dna repair enzymes.

Literature search

We searched for english-language literature de-
scribing “active” photoprotection in PubMed, Google, 
Google Scholar, and Scopus. The following key words 
were used: active photoprotection, DNA repair en-
zymes, sunscreens, photolyases, endonuclease, 8-oxo-
guanine glycosylase.

“Active” photoprotection with topical sunscreens

an ideal topical sunscreen should present different 
features: 1) protection against UVB radiation and long-
wavelength UVA radiation; 2) stability and safety of the 
filters; 3) ROS scavenging capability; and possibly 4) in-
clusion of enzymes or active reagents that activate the 
cellular dna repair systems.1 In this context, the con-
cept of “active” photoprotection should be considered 
as an attempt to fulfill all the requirements of an ideal 
topical sunscreen. literature is deeply full of studies 
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photolyase, does not require light energy activation.49, 50 
Similarly to photolyase, topical application of endonu-
clease was shown to promote dimer repair in skin of pa-
tients affected by xeroderma pigmentosum, presenting 
an average of enhanced dimer removal of approximately 
20% in 6 hours;51 moreover the same enzyme was able 
to decrease the development of actinic keratosis and 
basal cell carcinoma (68% and 30% respect to placebo, 
respectively) during one year of treatment, in a group 
of 20 xeroderma pigmentosum patients in a prospec-
tive, multicenter, double-blind study.52 In addition, Wolf 
et al. observed that topical application of endonuclease  
nearly completely (>90%) prevented UV induced up-
regulation of TNF-α at RNA message level and IL-10 at 
both RNA and protein level, providing a new avenue for 
photoprotection against some forms of light-induced au-
toimmune inflammatory dermatitis.53 Indeed, it is well-
known that immunosuppression via TNF-α and IL-10 
dysregulation contributes to cutaneous tumorigenesis, 
further underlying the protective effects of this enzyme 
and its ability to enhance the immune system.54-56 in cos-
metic preparations, endonuclease enzyme is encased in a 
multi-layer phospholipid coated envelope, which allows 
for the enzyme to easily enter cells, improving the ef-
ficiency and speed of DNA repair approximately four-
fold.54 Moreover, generally it also stimulates skin regen-
eration and reconstruction, alleviates skin irritation by 
reducing pro-inflammatory mediators, and prevents the 
destruction of extracellular matrix components.57 appli-
cation of endonuclease liposomes immediately after UV 
exposure is also able to partially protect against sunburn 
cell formation.58 In line with previous studies, DeBoyes 
et al., evaluating 17 patients applying liposome lotion 
containing endonuclease over 48 weeks, demonstrated 
a reduced incidence of actinic keratosis in normal indi-
viduals with moderate-to-severe photodamaged skin.54

Photolyase + endonuclease

There are several studies investigating the beneficial 
and preventive effects of topical application of tradi-
tional sunscreens containing both photolyase and endo-
nuclease. Recently, Carducci et al., through a 6-month 
randomized clinical study, reported that the addition of 
these dna repair enzymes to conventional sunscreens 
enhance the reduction of the cancerization field and cy-
clobutane pyrimidine dimers (61% vs. 35%), compared 

tion of both cyclobutane pyrimidine dimers and apoptotic 
cell death in human skin after solar-simulated UV expo-
sure (photolyase and traditional sunscreen were applied 
30 minutes before UV irradiation).44 Moreover, other than 
in DNA repair, photolyase aids in cell regeneration and 
reduces skin inflammation caused by exposure to sun-
light, through reduction of pro-inflammatory cytokines 
such as IL-6, which is also involved in cell apoptosis.45 
an evidence regarding the effective role of photolyase in 
fighting against UV induced alterations and tumorigen-
esis comes from a survey on 8 patients with xeroderma 
pigmentosum, a rare genetic disease with clinical and cel-
lular hypersensitivity to UV radiation, characterized by a 
defective dna repair process.46 Particularly, the authors 
observed that 12-month treatment with photolyase and 
very high-protection UV filters was associated with 65% 
reduction in appearance of new actinic keratosis, and with 
56% and 100% reductions in the incidence of new basal 
cell carcinoma and squamous cell carcinoma, respective-
ly. this suggested that the topical use of photoprotection 
and dna repair enzyme could help lower UV induced 
skin cancer lesions.46 these data are further supported by 
other experimental studies carried out in patients with ac-
tinic keratosis, through clinical and confocal microscopy 
observation, where the application of a medical device 
containing photolyase and high-protection UV filters was 
associated with an improvement of the cutaneous can-
cerization field, the skin area associated with genomic 
alterations due to the carcinogenic effect of sun exposure 
and where actinic keratosis and squamous cell carcinoma 
develop.47, 48 Therefore, photoprotection and photorepair 
appeared to be a useful strategy in order to further reduce 
the risk of pre-malignant and malignant UV-induced skin 
lesions in comparison with simple photoprotection strat-
egies. exogenous application of photolyase differs from 
conventional photoprotection for its ability to remove 
damage that has already occurred. this enzymatic therapy 
approach could thus be ideally combined as an after-sun 
strategy with conventional sunscreens to provide photo-
protection and repair at the same time.

Endonuclease

endonuclease is a dna repair enzyme form Micro-
coccus iuteus, a UV resistant bacterium found in marine 
waters and soils, which acts as a cyclobutane pyrimidine 
dimers glycosylase/abasic lyase but, differently form 



aCtiVe PHotoProteCtion WitH dna rePair enZYmeS meGna

Vol. 152 - no. 3 Giornale italiano di dermatoloGia e VenereoloGia 305

Conclusions

UV light is able to exert several harmful effects. one 
of the most important is represented by DNA damage, 
which plays a crucial role in the induction of immu-
nosuppression finally leading to photocarcinogenesis. 
traditional sunscreens represent a widely used photo-
protective approach even if they are not effective once 
damage to skin cells has been generated after sun ex-
posure (“passive” photoprotection). In this context, the 
addition of topical dna-repair enzymes constitute a 
new photostrategy which may fill the current gap in sun 
protection. Indeed, DNA-repair enzymes such as pho-
tolyase and endonuclease have been shown to reduce 
UVB radiation-induced cyclobutane pyrimidine dimers, 
apoptotic cell death, development of UV related skin 
cancers (actinic keratosis, basal and squamous cell car-
cinoma), as well as influence immune system action. 
Therefore, the future of sun protection agents will un-
doubtedly include a new generation of compounds with 
the ability of absorbing harmful radiation in combina-
tion with substances having the ability to repair damage 
caused within dna.
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cers showed tissue necrosis with surrounding mononuclear cell 
infiltrates and fibrosing inflammation at the edge of ulcer, in favor 
of PG. An extensive work up was done at that time to rule out sec-
ondary causes of PG. Colonoscopy with biopsy, rheumatologic and 
hematologic examinations were performed which turned out to be 
negative. History was negative for any drugs.

With the diagnosis of primary PG, prednisolone 30 mg per day 
(0.5 mg per kg) and cyclosporine 200 mg per day were started for 
her. Over two months, ulcerated lesions started to shrink, yet, dur-
ing the tapering of prednisolone to 15 mg per day, the ulcers began 
to reappear.

During the last 7 years, various drugs such as dapsone 100 mg 
per day, mycophenolate mofetil 2 g, azathioprine 150 mg, colchi-
cine 1.2 mg, clofazimine and potassium iodide 900 mg per day, 
each for various months, were added to prednisolone in an attempt 
to taper prednisolone, but the ulcers began to expand as the taper-
ing was started with the largest one in the perineum up to 10 cm. 
The patient’s quality of life was severely compromised.

Three years ago, two courses of infliximab 200 mg in the months 
0, 2 and 4 were prescribed, with a four-month interval. The ulcers 
began to heal and prednisolone was gradually tapered to 5 mg per 
day. After the third infliximab infusion, the ulcers reappeared with 
more severity, in both two courses.

Pyoderma gangrenosum (PG) is a serious ulcerative 
skin disease.1 Its etiology is unknown. Several theo-

ries have been postulated, but none explains all the pa-
tients.2 PG treatment is mostly empirical, and no single 
treatment exists. Only few controlled trials have been 
done,1 and it is often refractory to standard treatments 
such as corticosteroids, cyclosporine and infliximab.3

We report two cases of PG refractory to standard 
treatments who responded dramatically to low dose sys-
temic tacrolimus, and prednisolone with rapid tapering.

Clinical series

Case 1

The patient is a 26-year-old female who ten years ago presented 
with three pustules on the breast, shoulder and perineum, which 
gradually progressed to undermined ulcers. In examination, there 
were three undermined ulcers ranging from 2 to 3×3 cm in the 
breast and shoulder and 8×9 cm in the perineum with violaceous 
borders and purulent discharge. Two biopsy specimens of the ul-
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Tacrolimus (FK-506) is an isolated macrolide antibi-
otic. It inhibits the activation and proliferation of CD4+ 
T lymphocytes.6 tacrolimus binds to FK-binding pro-
teins in the cytoplasm. The complex causes the calcium-
dependent calcineurin/calmodulin complexes to impede 
calcium-dependent signal transduction in the lympho-
cytes and results in the reduction of the transcription 
factors that promote cytokine gene activation. Tacroli-
mus has cytokine modulating effects; it potently inhibits 
T cell activation-induced TNF-α and IL-1β production 
in vitro by human peripheral blood mononuclear cells. 
Tacrolimus was also found to be more potent than dexa-
methasone and cyclosporine in that regard, and more 
effective than methotrexate in reducing elevated levels 
of inflammatory cytokines, TNF-α, IL-1β, and IL-6.7

Tacrolimus can also inhibit IL-8/IL-8 receptor (IL-
8R) pathway in vitro.8 As mentioned above, IL-8 over-
expression is one of the mechanisms implicated in PG 
pathogenesis.5 Tacrolimus can result in elevations of 
BUN, creatinine and blood pressure, but it can be mini-
mized by following blood levels and blood pressure 
closely.

topical tacrolimus has been used with success in the 
treatment of PG.9 Also, there were encouraging results 
with systemic tacrolimus based on case report or se-
ries.6, 10, 11

Our patients did not show a satisfactory response to 
corticosteroid and cyclosporine with variable dosage 
and also other immunosuppressive medications, in-
cluding infliximab. Ultimately, the patients responded 
rapidly and dramatically to systemic tacrolimus in low 
dosage, without any serious side effect.

Conclusions

PG can severely affect the quality of the patient’s life, 
especially in our patients where the perineum was most-
ly affected. Systemic tacrolimus has never been studied 
in a randomized controlled trial and only limited pub-
lished case reports or series exist in this regard, mainly 
due to the rarity of PG. It may be a valuable alternative 
treatment, especially for recalcitrant cases.
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Discussion
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over-expression of cytokines such as interleukin-8 (IL-
8). These effects may be mediated by the pro-inflamma-
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TNF-α enhances neutrophil activation, upregulates 
the expression of adhesion molecules, and induces the 
release of chemokines and cytokines from the fibro-
blasts.5 Therefore, anti TNF-α agents have been used in 
PG treatment. But there are also reports of PG appearing 
after treatment with infliximab.4 despite multiple thera-
peutic options, many cases are refractory to treatment.5
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minutes, the reaction was stopped with 100 μL of H2So4–0.5 m. 
absorbance (optical density, o.d.) was read on a multiskan*eX 
microplate Photometer at 450 nm.

Values under <2.6 iU/ml were considered negative, borderline 
between 2.6 and 3.5 IU/mL and positive >3.5 IU/mL, with cut-off 
equal to 3 iU/ml.

Anti-eTG antibody levels in the sera of all 40 patients affected 
by ad were negative, amounting in all cases to values between 0 
and 1 iU/ml (mean value 0.36±0.52 iU/ml).

Differential diagnosis of fully developed DH lesions has to be 
done with different bullous dermatoses, autoimmune blistering 
itchy diseases, namely bullous pemphigoid and iga linear disease, 
more rarely with epidermolisis bullosa acquisita.1 However dH 
clinical presentation is sometimes elusive with no blisters, few tiny 
vesicles, some crusting and erythema, causing some difficulties in 
differential diagnosis with a common disease such as AD.1 Palmo-
plantar involvement with hemorrhagic lesions is exceedingly rare, 
as well as hypopigmented spots on back and shoulders.1

Histopathology of DH skin lesion is diagnostic, albeit not exclu-
sive, in several cases: subepidermal blisters or clefts and neutrophils 
and/or eosinophils at the papillary tips with fibrin deposition are of 
diagnostic value.1 Direct immunofluorescence from perilesional af-
fected skin is currently the gold standard for the diagnosis of DH, 
demonstrating pathognomonic iga granular deposits localized ei-
ther in the dermal papillae or along the dermal-epidermal junction.1

Circulating anti-tissue transglutaminase (ttG) iga antibodies 
are the most sensitive marker for CD and also a diagnostic marker 
for enteropathy in DH patients.5 in 2002, epidermal transglutamin-
ase autoantigen (eTG), homologous of tTG within enzymatically 
active domains, was found to be involved in the pathogenesis of 
dH.3 Sardy et al. demonstrated that etG co-localizes with dermal 
iga deposits and proposed it as the autoantigen in dH.3 it has also 
been shown that antibodies to etG are a more sensitive marker 
than anti-tTG antibodies in the diagnosis of DH.3 Serum etG anti-
bodies have been recently demonstrated in discriminating between 
dH, Cd, other gastrointestinal diseases and other not dH related 
vesicobullous itchy diseases, with 100% sensitivity and 97.1% 
specificity.4

In conclusion we found that this new test for the assay of cir-
culating anti etG antibodies proved negative in 100% adults and 
young adults patients affected by mild to moderate AD. Even if, 
so far, this test cannot replace histology and direct immunofluo-
rescence for the diagnosis of DH, it represents a simple and non-
invasive test that improves the differential diagnosis of dermatitis 
herpetiformis versus atopic dermatitis in patients with atypical 
clinical presentation.
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iga anti-epidermal transglutaminase 
autoantibodies: a simple test to improve 
differential diagnosis between dermatitis 
herpetiformis and atopic dermatitis

dear editor,

Dermatitis herpetiformis (dH) is a rare gluten-sensitive autoim-
mune blistering and intensely itchy rash, closely related to celiac 
disease (Cd).1 it is characterized by a chronic-relapsing course, 
with typical involvement of elbows, shoulders, forearms, buttocks, 
knees, central area of face and scalp. DH patients present polymor-
phic lesions, in particular erythema, urticarial plaques, maculopap-
ular and/or papulovesicular lesions, vesico-bullous lesions, small 
erosions, excoriations and hyperpigmentations on typical sites.1 
atopic dermatitis (ad) in adult patients is characterized by the ap-
pearance of intensely pruritic erythematous papules and vesicles, 
localized not only at flexural sites like in childhood, but also on the 
upper and lower limbs, face, buttocks and shoulders.2

The usefulness of serum anti-epidermal transglutaminase (eTG) 
antibodies, with a commercial enzyme-linked immunosorbent 
assay (eliSa) kit, has been recently developed as a new high 
sensitive and specific test for the diagnosis of DH.3, 4

The aim of this work was to confirm the absence of anti-eTG 
antibodies in a population of adults and young adults diagnosed as 
affected by AD.

Forty patients (17 men, 23 women), aged between 14 and 59 
years, consecutively seen for mild-to-moderate AD, and treated 
only with topical therapy were included in the study, which was 
approved by the Ethics Committee of our Institution. Informed 
consent was signed by all the patients or by their parents.

Venous blood samples were taken from each patient to test the 
dosage of circulating anti eTG antibodies. The samples were cen-
trifuged and further separated to obtain the serum that was stored at 
-80 °C. iga etG antibodies were tested in all serum samples with a 
commercial eliSa kit (immunopharmacology research-iPr, Val-
verde, Catania, italy). the etG antibodies kit provides an eliSa 
plate coated with recombinant eTG from human source. Patients’ 
sera diluted 1:100 were added to the wells (100 μL) and incubated 
for 30 minutes at room temperature. After 4 washings, wells were 
incubated with 100 μL peroxidase-conjugated anti-human IgA spe-
cific antibody for 30 minutes at room temperature. After 4 wash-
ings, unbound antibodies were removed and the color was devel-
oped by adding 100 μL of tetramethylbenzidine and H2o2. After 30 
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acquired progressive hyperpigmentation

dear editor,

An otherwise healthy 72-year-old female complained of a 
6-month-old diffuse hyperpigmentation. The lesions started in the 

inframammary folds, axillae, and groin (Figure 1A, B) and later 
spread to the back and trunk in a milder form (Figure 1C). No 
other skin lesions such as plugged follicles or periorificial pits were 
noted, and the nails and mucous membranes, including the genital 
skin, were spared. Her quality of life was seriously impaired by 
this condition. Her past medical history was unremarkable. She 
denied any drug consumption. None of her relatives were affected. 
laboratory tests, including complete blood count, electrocardio-
gram, liver, pancreas, and kidney function tests, urinalysis, as well 
as extensive investigations to exclude paramalignant conditions 
(colonscopy, gastroscopy, gynecologic evaluation, thoracoab-
dominal Ct scan, bone marrow aspiration) were within the normal 
range or noncontibutory. A skin biopsy was obtained from her left 
axilla (Figures 2, 3).

Histologic examination of an axillary lesion showed elongation 
of the rete ridges, melanin incontinence, and basal hyperpigmenta-
tion (Figure 2); branched rete ridges that intertwine at their bases 
(“antlerlike” appearance) and small intraepithelial horn inclusions 
(pseudocysts) were present (Figure 3). No acantholysis of the su-
prabasal keratinocytes was found. Biopsy examined under polar-
ized light was negative for Congo red stain. A diagnosis of Dowl-
ing degos disease (ddd) was made.

DDD [OMIM 179850] is a rare genodermatosis, first described 
by Dowling and Freudenthal in 1938,1 as a form of acanthosis ni-
gricans having a low risk of associated tumors. It was later termed 
dermatose réticulée des plis by degos and ossipowski.2

the disease is characterized by progressive hyperpigmented 
macules and papules on flexural sites, facial comedo-like lesions, 
pitted perioral scars, or, less often, palmar pits. Although it is usu-
ally a harmless and benign disorder, in our case it was perceived as 
esthetically disfiguring.

Narrowing the differential diagnosis to those diseases charac-
terized as adult-onset, reticulate hyperpigmentation (i.e., hyper-
pigmented, ephelideslike lesions), we should consider Galli-Galli 
disease (GGD), Kitamura acropigmentation (KA), Haber’s Syn-
drome, and reticulate acropigmentation of Dohi.

although all these entities share strikingly similar clinicopatho-
logic features, they have been described in the past as distinctive 
diseases based on age of onset, distribution of the lesions, and as-
sociated conditions. Nevertheless, since many confusing, overlap-
ping cases have been reported, the term reticulate pigment disor-
ders of the skin has been recently introduced to include, under one 
underlying genodermatosis, all the aforementioned historically 
defined phenotypical variants.3 Ka is included by the online men-
delian Inheritance in Man as a synonym for DDD, whereas other 
authors distinguish it from DDD because of its exclusive localiza-
tion on the hands and feet, presence of palmar pits, and histologi-
cally broken epidermal ridges. GGD might be differentiated from 
DDD on a histological basis for suprabasal acantholysis, although 
genetically, GGD is considered the acantholytic variant of DDD.4

In our case, differential diagnosis included the so-called disor-
ders with mottled pigmentation characterized by the concurrent 
presence of hypo- and hyperpigmentation. This group includes 
dyschromatosis symmetrica hereditaria (acropigmentation of Dohi) 
and dyschromatosis universalis hereditaria (dUH). Both have hy-
per-and hypopigmentated macules, but they lack the lacy epithelial 
strands and have a childhood onset. on the other hand, cases show-
ing features of both DDD and DUH have been recently reported.5



  letterS to tHe editor

Vol. 152 - No. 3 GiorNale italiaNo di dermatoloGia e VeNereoloGia 313

Finally, two acquired reticulate pigmentary disorders deserve 
mention: acanthosis nigricans and confluent and reticulate papil-
lomatosis (Gougerot-Carteaud disease). Histologically, these two 
conditions can easily be differentiated from DDD by the church-
spire papillomatosis with hyperkeratosis, but without increased 
melanin.

From a genetic point of view, the disease is heterogeneous. Betz 
identified mutations in the keratin-5 (DDD1, Table I).6 on the oth-
er hand in a Chinese family with DDD, in which mutation in the 
Krt5 gene had been excluded in the proband, li et al. found other 
genetic alterations: a mutation in POFUT1 gene, encoding protein 
O-fucosyltransferase 1 (DDD2, Table I),7 and a linkage to a locus 
on chromosome 17p13.3 (ddd3, table i).8 Finally, In 5 unrelated 
patients with DDD known to be negative for mutation in the KRT5 
with prominent involvement of non-flexural areas gene, Basmanav 
et al. identified genetic alterations in the POGLUT1 gene (DDD4, 
table i).9 Furthermore, although no genetic evaluation has been 

Figure 1.—A, B) Reticulate hyperpigmented macules in the flexures and (C) on the trunk.

Figure 2.—Hyperkeratosis; thinning of the suprapapillary epithelium; elongated rete ridges with basal hyperpigmentation; and dermal melanosis 
(hematoxylin and eosin, original magnification ×10).

Figure 3.—Fibrosis along rete ridges and comedo-like follicular cysts; 
acantholysis of the suprabasal epidermis is absent (hematoxylin and eo-
sin, original magnification ×40).

a B C

Table I.—�Genetic inheritance of reticulate pigment disorders.
location Phenotype inheritance Gene/locus
12q13.13 dowling-degos disease 1 ad Krt5, ddd1
20q11.21 dowling-degos disease 2 ad POFUT1, OFUCT1, KIAA0180, DDD2
17q21.3-q22 dowling-degos disease 3 ad ddd3
3q13.33 dowling-degos disease 4 ad POGLUT1, CLP46, KTELC1, RUMI, C3orf9, DDD4
1q21.3 dyschromatosis symmetrica hereditaria ad ADAR, DRADA, DSH, DSRAD, IFI4, G1P1, AGS6
15q21.3 Reticulate acropigmentation of Kitamura ad adam10, madm, raK, ad18
ad: autosomal dominant.
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Therapy of cutaneous 
larva migrans in pregnancy

dear editor,

Cutaneous larva migrans (CLM) is an infestation caused by 
penetration and migration in the epidermis of larvae of nematodes. 
Ancylostoma braziliense and Ancylostoma caninum are the spe-
cies most frequently involved.1 Clm is characterized clinically by 
erythematous and slightly raised tracks: they may be single or mul-
tiple, linear or, more often, serpiginous, ramified and intertwined. 
The length of tracks is extremely variable (sometimes many cm); 
the width ranges from 2 to 4 mm. Tracks are very often accompa-
nied by pruritus.1

We present a case of self-healing CLM in a pregnant woman.
a 27-year-old Caucasian pregnant (10th week) woman was ad-

mitted because of a rash located on the right nipple. The patient 
stated that she was in good general health and that she was not 
undegoing treatment with systemic drugs. She also stated that she 
had just returned from a trip to Mexico, where the rash had ap-
peared approximately two weeks earlier. the patient complained 
of severe pruritus.

Dermatological examination revealed the presence of several 
erythematous, serpiginous and raised tracks (Figure 1). No other 
similar lesions were observed elsewhere. On the basis of history 
and clinical picture (typical tracks accompanied by pruritus), a di-
agnosis of CLM was made.

General physical examination did not reveal anything patho-
logical.

all laboratory examinations, including complete blood count, 
inflammatory tests, total IgE and copro-parasitological examina-
tions, were within normal ranges or negative.

We proposed the cryotherapy, but the patient refused because 
she was afraid of scar formation. In order to reduce pruritus, we 
prescribed a cream containing 8% calamine, that was applied three 
times/day. The patient was again examined four weeks later: both 
the rash and pruritus had disappeared (Figure 2). A six-month fol-
low-up was negative.

The therapy of CLM is currently based on cryotherapy,2 topical 
drugs (thiabendazole 3 and albendazole 4) and oral drugs (thiaben-
dazole,5 albendazole 6 and ivermectin 7). The use of ethyl chlo-
ride,8 and oral fluoromebendazole 9 and mebendazole,10 has been 
abandoned.

Cryotherapy may be taken into consideration in single and 
small lesions; however, it is often ineffective;11 in addition, it is 
painful and can induce the development of vesicles, blisters, ero-
sions, ulcers and scars.12 thiabendazole is teratogenic in mice and 
rats,13 albendazole is teratogenic in mice 14 and ivermectin is tera-
togenic in rats.15

CLM can be a self-limiting infestation: usually, its duration 

performed in the present case, some other sporadic cases of DDD 
have also been reported. regrettably, ddd has limited treatment 
options. our patient was treated with a 2% hydroquinone cream, 
resulting in some improvement, yet not satisfactory. Treatment with 
topical retinoids has been disappointing.10 erbium-doped yttrium 
aluminium garnet (er:YaG) might represent a valuable option.
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is 2 to 8 weeks,1 and the case we have described confirms this 
statement. However, an uncommon variety of CLM (“chronic” or 
“persistent” Clm), characterized by a typical clinical presenta-
tion but long/very long duration (from 5 to 14 months) has been 
described.1

In conclusion, the case we have reported confirms that CLM can 
be a self-healing infestation. In pregnancy, the therapy of CLM is 
hard, because all oral drugs commonly used are teratogenic. to our 
knowledge, only two cases of CLM in pregnancy were reported. 
The first patient, a 32-year-old woman who acquired the infesta-
tion in thailand, developed sacroileitis, optic neuritis and panu-
veitis, but was successfully treated with albendazole and ivermec-
tin.16 The second patient, a 31-year-old woman, was successfully 
treated with cryotherapy.17
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Figure 1.—CLM located at the right nipple. Figure 2. —Four weeks later.
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our case highlights the necessity to accurately collect personal 
history from adult patients with acute-onset acne, enquiring also 
about the use of the so-called natural weight-loss products. More-
over, the presence of predisposing factors, such as an underly-
ing thyroid dysfunction, requiring hormone replacement therapy, 
needs to be considered and a possible link to the skin condition 
should be hypothesized.
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Natural weight-loss products and acne 
induction in a patient with thyroid dysfunction

dear editor,

A 24-year-old female presented with a microcystic comedog-
enic acne on the face (Figure 1). Acute clinical onset was referred 6 
months before, after consumption for 3 months of a product to lose 
weight, containing the brown alga Ascophyllum nodosum. Patient 
had never suffered from acne and her menstrual cycle was regular. 
However, since childhood she was affected by thyroiditis, requiring 
levothyroxine (75 mg/day) and liothyronine (20 mcg/day) treatment.

The discontinuation of alga consumption and the use of topi-
cal retinoids were initially ineffective. The successive adjustment 
of thyroid replacement therapy (levothyroxine, 50 mg, and liothy-
ronine, 20 mcg), and the wash out from the brown alga enabled 
topical benzoyl peroxide to produce gradual clinical improvement. 
Seven months later, approaching summer time, benzoyl peroxide 
was tapered until discontinuation. By then, the clinical condition 
was markedly improved with few comedones left (Figure 2).

endocrinological abnormalities, bacterial colonization, cosmet-
ics and smoking have been implicated in late-onset acne pathogen-
esis, mainly in women. In case of thyroid diseases, many symptoms 
arise on the skin, but the role of thyroid in the pathophysiology of 
adult acne is not well-defined. Thyroxine decreases mitotic activity 
and increases lipid synthesis, while thyrotropin stimulates seba-
ceous gland activity.1 Marine algae, mimicking the action of thy-
roid hormones, when assumed in systemic preparations, can affect 
thyroid homeostasis, and elicit multiple alterations, including acne. 
Conversely, when included in topical products, these algae seem to 
have antibacterial efficacy against P. acnes.2

Figure 1.—Clinical ap-
pearance of microcystic 
comedogenic acne. Closed 
comedones can be appre-
ciated in a and, more in 
detail, in B.

Figure 2.—After 7 months, 
marked clinical improve-
ment with few comedones 
left. During this time, the 
patient had discontinued 
the alga, decreased thyroid 
replacement therapy, and 
applied topical benzoyl 
peroxide.

1a 1B 2
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elderly individuals. A wide range of clinical and pathological pre-
sentations have been described.1

an 80-year-old male came to us with a cutaneous scarring lesion 
that appeared 11 months before. On clinical examination, a 1-cm 
scarring and partially nodular lesion was seen on the left mandible. 
His history was positive for skin cancers (malignant melanoma T2a 
N0 M0 and basal cell carcinoma both on the trunk, so far in regular 
follow-up). Moreover, the patient had a prostatic and bladder neo-
plasm treated with surgical excision. As the differential diagnosis 
included a basal cell carcinoma on the left mandible, a surgical ex-
cision for histological examination was performed. The specimen 
consisted of an ellipse of skin measuring 2×1.4 cm with a depth 
of 0.3 cm, with colored sides marked. Histopathological exami-
nation of the lesion showed two distinct tumoral populations: the 
lesion was mostly composed by moderately-differentiated (G2), 
keratinizing, cutaneous squamous cells carcinoma with deep der-
mal infiltration (Breslow depth 1.8 mm, Clark level III) (Figure 1). 
At higher magnification, the examination revealed osteoclast-like 
giant cells (olGCs) in the central tumoral zone, characterized by 
nuclei placed like a crown in peripheral and central area (Figure 2).

on immunohistochemistry, we showed that olGCs were nega-
tive for p63 and pan-cytokeratin, on the other hand the SCC was 
positive for pan-cytokeratin and p63. The CD68 immunostaining 
revealed many positive cells, instead neoplastic cells were nega-
tive (Figure 3). Finally, we diagnosed cutaneous SCC with OLGCs. 
Complete local excision of the lesion was performed. On clinical ex-
amination and US sonography of cervical and axillary lymph nodes, 
there was no evidence of metastatic spread. Thus, regular follow-up 
according to the guidelines for cutaneous SCC was recommended.

OLGCs have been described to occur in rare variants of diverse 
extraosseous, visceral, usually moderately to poorly differentiated 
malignant tumor. Cutaneous malignant neoplasms with infiltration 
of OLGCs are extremely rare.2 to the best to our knowledge, only 
eleven cases of cutaneous SCC with OLGCs have been reported.1-4, 6

osteoclast-like epithelioid giant cells in extraosseous sites have 
a clinical phenotype and immunohistochemical profile which are 
indistinguishable from those of osteoclasts. The origin of such 
cells was a matter of debate — in the pancreas, an acinar origin 
was initially suggested, whereas others favored a mesenchymal or-
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osteoclastic-like giant cells  
in a cutaneous squamous cell carcinoma

dear editor,

Cutaneous squamous cell carcinoma (SCC) is the second most 
common type of skin cancer. It is mainly non-aggressive and it 
manifests as a consequence of sun exposure in middle-aged and 

Figure 1.—Scarring and micronodular cutaneous lesion on the left man-
dible.

Figure 2.—A) Squamous cell carcinoma with osteoclast-like giant cells in the central zone; 
(220×, H&E stain); B) at higher magnification, osteoclast-like giant cells with nuclei placed in a 
crown-like pattern (440×, H&E).

a B
Figure 3.—CD68 immunostaining reveals a lot 
of positive cells and osteoclastic like giant cells 
(single arrow); neoplastic cells are negative (dou-
ble arrows) (Endvision immunoassay, 220×).
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Long-term follow-up assessment  
of daylight photodynamic therapy  
with methyl aminolevulinate  
in patients with actinic keratosis

dear editor,

Topical photodynamic therapy (PDT) is a highly effective non-
invasive treatment for actinic keratoses (AK). Daylight PDT (D-
PDT) is a novel simplified PDT procedure that is emerging as a 
treatment of choice for grade I and grade II AK on the face and 
scalp. Consistent data show that, in comparison with conventional 
PDT, D-PDT is as effective, better tolerated, and associated with 
lower pain intensity and high patient satisfaction.1

our preliminary experience with d-Pdt using topical methyl 
aminolaevulinate (mal) included 53 patients with aK consecu-
tively treated with a single session of D-PDT, as described in a 
previous report.2 At the 3-month assessment following treatment, 
the clearance rate was 82.7% for the total lesions, reaching a value 
of 93% for grade I AK.2 at 3 months, a complete response (de-
fined by an AK number equal to 0) was obtained in 29 patients 
(54.7%), 15 females and 14 males, aged 55 to 95 years (mean age, 
77.7 years), whose aK were mild (grade i) in 74.5% and moderate 
(grade II) in 25.5% of cases, and were mostly located on the face 
and/or the scalp. Cosmetic outcome was excellent in all patients.

Patients completely cleared after 3 months from the D-PDT ses-
sion entered an observational follow-up phase to assess the long-
term efficacy of D-PDT. A patient was lost to follow-up so that the 
follow-up analysis included a total of 28 patients.

Prospective clinical assessments, supported by photographic 
documentation, were performed at 3-month intervals until recur-

igin.1 Some SCC with olGCs case reports showed a patient with 
organ transplantation, that our patient did not have.3, 5, 6

There is also disagreement with respect to the origin of the 
oGCs. the olGCs have been considered by many authors as 
bone-marrow-derived monocytes that were secondarily recruited 
into the tumor. on the other hand, other authors speculated that 
the cells are generated by the fusion of adjacent monocytes/mac-
rophages. Giant cells are composed by a large mass of cytoplasm 
containing multiple nuclei arranged peripherally (langhans-type 
giant cell) or haphazardly (foreign-body-type giant cell). The giant 
cells in the current case had uniformly small, regularly dispersed 
central and peripheral nuclei (in a crown-like shape) and were 
morphologically indistinguishable from osteoclasts. Furthermore, 
discrimination from other OLGCs-containing conditions (named 
dermatofibroma, giant cell malignant fibrous histiocytoma, leio-
myosarcoma with giant cells, atypical fibroxanthoma, malignant 
melanoma) is important. The mechanism underlying OLGCs infil-
tration in SCC is still unknown.2-4, 6

Moreover, regarding the singularity of our case report, we 
would like to highlight that in this patient the squamous cell car-
cinoma with osteoclast-like giant cells was diagnosed after the di-
agnosis of two other malignant skin tumors (melanoma and basal 
cell carcinoma).

in conclusion, we here reported a rare phenomenon in a cutane-
ous tumor. moreover, we would like to remind the readers that the 
knowledge of differential diagnosis and a proper classification of 
OLGCs is essential for patient prognosis.
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Atypical syphilitic chancre of the 
tongue in a HiV-positive patient: 
the diagnostic role of NAATS

dear editor,

Syphilis is a sexually transmitted infection (STI) caused by 
Treponema pallidum subspecies pallidum (tP) and characterized 
by a triphasic course: the first stage of the disease is typical, with 
a chancre appearing in the site of TP inoculation; secondary syphi-
lis is very polymorphic,1 whereas the third stage, occurring in 30% 
of untreated patients, is characterized by both cutaneous and sys-
temic involvement.1 We describe an atypical syphilitic chancre of 
the tongue in a HiV-positive homosexual male, and we discuss the 
importance of nucleic acid amplification techniques (NAATs) in the 
diagnosis of syphilis. The patient was diagnosed positive for HIV 
25 years before and he was taking highly active antiretroviral ther-
apy (Haart); t-helper lymphocytes were 450 and viral load was 

rence of lesions. During the follow-up period, topical active thera-
pies for AK on the lesional area and/or systemic therapies that 
could have altered the course of AK were not allowed, while high 
photoprotection measures were recommended in each patient.

Lesion recurrence was observed in 13 patients (46.5%), 7 fe-
males and 6 males (mean age, 75 years), after a period of 6-21 
months (mean, 11 months) from the D-PDT session. Of note, at 
the last follow-up visit when the recurrence was noted for the first 
time, 25% of the baseline lesions recurred, and 8 patients how-
ever showed a number of AK consistent with ≥75% reduction from 
baseline. A complete clearance was still maintained in 15 of the 28 
responders (53.6%) after a post-treatment follow-up period of 18-
29 months (mean, 23.5 months).

Risks of recurrence and malignant transformation are challeng-
ing problems in the management of AK in clinical practice. There-
fore, sustained clearance is an important objective required for an 
optimal care of patients with AK.

Data on the recurrence rates of conventional treatment for AK 
are scarce.

A few studies evaluated the persistence of response of AK after 
conventional Pdt.

in an italian study,3 patients with multiple AK of the face and 
scalp with variable thickness (from grade I to grade III) who had 
a complete response after 90 days were followed up, and at the 
12-month evaluation a complete response still persisted in 55% of 
patients treated with mal-Pdt.

In Korean patients with facial AK, conventional PDT with MAL 
cream was found to induce a complete response rate of 50.7% at 
12 months.4

dirschka et al.5 reported that, 12 months after treatment of mild-
to-moderate AK on the face or scalp with MAL-PDT, the recur-
rence rate was 25.4% and the proportion of responders who re-
mained completely clear was 55.2%.

our preliminary results suggest that d-Pdt is a valid treat-
ment for superficial AK and can produce a sustained clinical im-
provement, with a complete response detected in nearly half of 
the examined patients during an average follow-up period of 23.5 
months. Limitations of our study should however be taken into ac-
count for the interpretation of results, including the small sample 
size, the open-label design, and the clinical characteristics of pa-
tients, who showed mild lesions on the face and/or scalp in the 
majority of cases.
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tP in the sample;4 to the best of our knowledge, up to now, there’s 
no FDA approved DFA-TP diagnostic test. This case confirms the 
reputation of syphilis as “the great imitator” 5 and stresses the idea of 
considering syphilis as a possible diagnosis in case of any genital or 
extragenital ulcerative lesion suddenly spreading in people at risk; 
in such cases, we believe that a NAAT for TP should be performed 
in addition to serological tests, especially when DFM is not avail-
able or negative and when serology is not yet reactive.
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<37 copies/ml. during periodical routine laboratory examinations, 
serological tests for syphilis resulted positive: TPPA was reactive 
at a titre of 1:80 and RPR at a titre of 1/64. Physical examination 
revealed only an indurated ulcer on the left side of the tongue as-
sociated with submandibolar adenopathy (Figure 1). The lesion was 
long-shaped with clear-cut edges and it was completely asympto-
matic; the patient was aware of its presence. No other muco-cutane-
ous lesions were observed and the patient did not complain for any 
systemic symptom. Considering the serological positivity, before 
performing a biopsy, we tested a swab taken from the ulcer with a 
NAAT for TP and Herpes simplex virus (HSV) 1,2; the examination 
resulted positive for TP and negative for HSV1,2. A diagnosis of 
primary syphilis was made and a single dose-treatment of intramus-
cular benzathine penicilline G 2.4 milion units was administered, 
according to CdC guidelines;2 the complete resolution of the lesion 
was observed 3 weeks later (Figure 2). In our opinion this case is 
interesting for the unusual presentation. The clinical feature is not 
typical: syphilitic chancre is described as a single indurated erod-
ed nodular lesion,1 while we observed a wide long-shaped ulcer; 
moreover, the oral localization is not so frequent, being only 5% of 
extragenital chancres.3 The suspect of a syphilitic lesion raised up 
because of the serological positivity disclosed by routine laboratory 
examinations and because of the sexual habits of the patient; oth-
erwise we would have firstly considered other diagnosis, mainly a 
chronic ulcerative herpes simplex, being the patient positive for HIV, 
or a squamous cell carcinoma. in such cases, direct diagnostic meth-
ods for syphilis, as nucleic acid test (NAAT), dark field microscopy 
(DFM) or direct fluorescent antibody staining for TP (DFA-TP), are 
mandatory: detecting tP in the lesions allows the correct diagno-
sis avoiding further invasive investigations. In this regard, NAATs 
are the most sensitive, the most specific and the earliest tests.4 in 
contrast, DFM is highly dependent on the physician’s ability, it is 
influenced by empiric treatments generally self-administered by the 
patients themselves and it is not useful for extragenital sites: the 
possible presence of saprophytic treponemas in the mouth and in the 
anus can cause false positive results.4 DFA-TP is an immunofluores-
cence enzyme-based microscopy method whose specificity depends 
on the type of primary antibody used and upon the concentration of 

Figure 1.—Syphilitic chancre of the tongue presenting as an indurated 
long-shaped ulceration with clear-cut edges.

Figure 2.—Complete healing after the treatment.
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lar vessels. The patient also presented with brown-colored flats 
appearing as Clark’s nevi (Figure 2A, C), although they did not 
show regular network or globules, showing polymorphous pattern 
characterized by central blue-gray dots, melanophages and per-
ilesional erythema (Figure 2B) or fragmentary network, irregular 
and asymmetrical distributed brown globules and linear irregular 
vessels (Figure 2D). Rare pink lesions without evidence of pig-
mentation (Figure 3A, C) showed amelanotic pattern with linear 
irregular and pin-pointed vessels, erythematous halo in the early 
macular phase (Figure 3B) and winding vessels at the periphery in 
the nodular one (Figure 3D). All these macules and nodules were 
excised to perform histopathological examination that confirmed 
clinical suspect of in-transit cutaneous malignant melanoma me-
tastases (Cmmms).

Since the diagnosis of acral lentiginous melanoma is often de-
layed, this tumor had a poor prognosis.1, 2 in particular, it was dem-
onstrated that high Breslow thickness and mitotic rate, primary tu-
mors on the extremity, age older than 50 years, ulceration, vascular 
invasion an positive lymph nodes significantly increase the risk of 
in-transit Cmmms.3, 4

In-transit metastasis of malignant melanoma, defined as the pro-
liferation of melanoma cells between the primary tumor and the 
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Different dermoscopic patterns of cutaneous 
melanoma metastases in the same patient

dear editor,

We report the case of a 78-year-old woman that was admit-
ted to our Dermatological Department for multiple and clinically 
polymorphous macules and nodules located on her right leg (Fig-
ures 1-3). The patient referred the amputation of her right toe for 
acral lentiginous melanoma (Breslow’s thickness 3.87 mm, Clark’s 
level iV, 2 mitoses/mm2 without evidence of regression and ulcer-
ation), one year before our clinical examination.

Upon dermoscopic examination, all the lesions, recently arisen 
between the site of primary melanoma and the draining lymph 
node basin, showed different features. Those that are red-blue and 
blue-gray (Figure 1A, C, E, G) varied from a homogeneous bluish 
pattern mimicking blue nevi (Figure 1B, D) to a saccular one both 
in macules (Figure 1F) and nodules (Figure 1H). In particular, a 
brown-grayish macule was observed, with ill-defined and irreg-
ularly-shaped bluish-violaceous nests in the upper margin, and 
with more pronounced and well-defined globules in the nodular 
lesion (Figure 1H), where they were associated to linear irregu-

Figure 1.—Macular (A) and nodular (C) bluish lesions showing a blue 
homogeneous pattern (B) (dermoscopy ×10). Brown macule (E) charac-
terized by a light brown-grayish color and by the presence of blue-vio-
laceous ill-defined nests located at the top (F). Blue-violaceous nodule 
(G) with the typical saccular pattern where linear irregular vessels are 
observed between blue well-defined “sacculi” (H) (dermoscopy ×10).

Figure 2.—Colored flats mimicking Clark’s nevi (A, C). Macular lesions 
showing central blue-gray dots, melanophages and perilesional erythe-
ma (B) or fragmentary network, irregular and asymmetrical distributed 
brown globules and linear irregular vessels (D) (dermoscopy ×10).

Figure 3.—Pink-red macule (A) and nodule (C). Amelanotic pattern 
presenting with unspecific dermoscopic features and linear irregular and 
pin-pointed vessels associated to erythematous halo (B) and winding ves-
sels located at the periphery in the nodular lesion (D) (dermoscopy ×10).
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Hereditary punctate keratoderma:  
clinical, pathology, treatment and follow-up

dear editor,

First described by Brown in 1971, punctate keratoderma 
(PK) 1 is a rare disorder, characterized by keratotic lesions on the 
palmo-plantar regions. Two types of PK have been described: the 
idiopathic and the hereditary variant.2 the idiopathic PK has been 
more commonly reported in the literature, often in association with 
neoplastic and non-neoplastic disorders.2-5 Contrariwise, few doc-
umented cases of hereditary PK have been reported in the literature 
supported by clinical and pathological pictures.2

a 66-year-old Caucasian man presented to our institute with 
yellowish and asymptomatic keratotic papules, which had ap-
peared gradually over the past 9 years on both palms without any 
involvement of the soles (Figure 1A, B). His 45-year-old daugh-
ter also presented small, yellowish/whitish, asymptomatic, kera-
totic papules on her palms, that had appeared over the last 6 years 

draining lymph node basin due to intralymphatic tumor dissemina-
tion, may affect from 2.5% to 23% of melanoma patients.3, 4

Our patient had previous excision of an acral lentiginous mela-
noma characterized by the presence of other three of these fac-
tors (high Breslow thickness and mitotic rate, age older than 50 
years) and developed these recurrence subtypes in the first years 
of follow-up.

Cmmms are usually small and un-coalesced, clinically homog-
enous or non-homogenous, of different colors — from violaceous 
blue to reddish pink, mimicking common and blue nevi —, heman-
gioma but also primary cutaneous melanoma. it is possible to ob-
serve only one solitary or more frequently multiple lesions. Since 
clinical guidelines are not always reliable and subsequently these 
in-transit metastases are often misdiagnosed, dermoscopy could 
help dermatologists to early detect them, above all in high risk pa-
tients. as reported in the literature (table i), some dermoscopic 
features such as blue homogeneous, vascular and saccular patterns 
associated with peripheral grey spots, perilesional erythema or pig-
mentary halo are strong indicators of CMMMs.5

our patient presented clinically and also dermoscopically het-
erogeneous Cmmms, showing at the same time all the dermoscop-
ic patterns previously described in the literature. in conclusion, 
since CMMMs are very difficult to diagnose, it is crucial to know 
their different dermoscopic features, which could all be found in 
the same patient — as is our case — in order to allow their excision 
and to avoid their spread.
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Table I.—�Dermoscopic patterns suggestive for CMMMs.5

Patterns description

Blue homogeneous Diffuse blue structureless pigmentation
Vascular (or amelanotic) Polymorphic angiectatic blood vessel and/

or aneurysm of the vessels, in particular 
winding vessels and area of polymorphic 
and/or horizontally capillary prominence 
especially at the border of each lesion

Saccular Round or ovoid junctional nests of atypical 
proliferating melanocytes appearing red-blue, 
red brown or blue-gray-colored

Other features

Perilesional erythema dilatated capillaries
Pigmentary halo and 

peripheral grayish 
patches

Presence of melanin in the reticular dermis

Gray spots and streaks Intravascular melanoma cell infarcts
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dyskeratosis, vacuolar degeneration or exaggerated clumping of 
tonofilaments, that contrariwise have been highlighted in PP.5

In acquired PK, the incidence of malignancies, as well as other 
internal disease, remains inexplicably high. However, based on the 
long follow-up (14 years), both patients did not show any internal 
disorders or malignancies associated to PK.

On the one hand, topical treatments of PK, including urea, sali-
cylic acid, vitamin a, retinoids, and tacalcitol, usually show poor 
results.2 on the other hand, systemic therapy with oral retinoids 
could lead to a good improvement of lesions.2 However, recur-
rence after stopping therapy is common,2 as reported in our case.
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(Figure 2A). Clinical examination did not highlight any further 
alterations and the familial and personal medical history was nega-
tive for malignancies, as well as for internal and skin diseases in 
both patients. A punch biopsy of the palm of each patient was per-
formed. The pathological examination revealed in skin specimens 
acanthosis, hypergranulosis and orthokeratosis, with a distinct 
thick column of parakeratosis in the central part of lesions (Fig-
ures 1C, d, 2B). dyskeratosis, vacuolated cells and atypical cells 
were not observed. Therefore, a final diagnosis of PK was made. 
The father received acitetrin and an improvement of the lesions 
was observed. However, the lesions arose again after stopping the 
treatment. Contrariwise, his daughter refused any therapy. After a 
follow-up of 8 years, they both continue to perform clinical control 
in our department and routine systemic examinations.

inherited PK is an autosomal dominant disease, usually not as-
sociated with internal or malignant disorders. For this reason, in-
herited PK it has been reported as the benign type of PK.2

PK may be mistaken for several diseases, including viral warts, 
nevoid basal cell carcinoma, pitted keratolysis, arsenical keratosis, 
and palmoplantar porokeratosis (PP).3 However, it is important to 
highlight that PK and PP are different skin diseases.2, 5 indeed, 
PK clinically lacks the typical centrifugally expanding circles of 
PP. In addition, PK lesions do not form plaques. Pathologically, 
only PP shows, beneath the parakeratotic column, dyskeratosis 
and vacuolated keratinocytes in the epidermis. Furthermore, it has 
been reported that (under electron microscopic examination) the 
epidermis of PK, under the parakeratotic column, does not show 

Figure 1.—A) Yellowish keratotic papules on father’s palms; B) yellowish keratotic papules of the palms (close view); C) acanthosis, hypergranu-
losis and orthokeratosis with a distinct thick column of parakeratosis (H&E 10x); D) detail of the distinct thick column of parakeratosis (H&E 30x).

a B C d

Figure 2.—A) Yellowish keratotic papules on daughter’s palms; B) 
acanthosis, hypergranulosis and orthokeratosis with a distinct thick col-
umn of parakeratosis (H&E 10x).
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of cases is detected in white males,1 and it may occasionally also 
involve young females.3

Here we report four consecutive cases of DCS affecting two 
white males and two white females, responding to systemic antibi-
otics and topical corticosteroid.

Patient 1 is a 26-year-old man who presented with a two-year 
history of multiple, painful, firm nodules, principally on the vertex. 
He also had flecked scarring alopecia, covering the nodules (Fig-
ure 1a). He was a hard smoker, but his medical past history was 
unremarkable. Blood routine test were negative. After a treatment 
with clindamycin 300mg twice a day for a total of 30 days and 
0.05% clobetasol propionate topical foam once a day, we observed 
a reduction of the number and the texture of nodules (Figure 1B). 
the patient is currently still in treatment and is being evaluated 
every 3 weeks at our institute.

Patient 2 is an 18-year-old woman with a 10-month history 
of disseminated follicular pustules and nodules in the vertex re-
gion, who was admitted to our Institute (Figure 1D). She started 
clindamycin 300 mg twice a day for a total of 30 days and 0.05% 
clobetasol propionate topical foam once a day. The first follow-up 
was done after one month. Our clinical examination revealed an 
important improvement of the number of nodules and no follicular 
pustules were detected (Figure 1E). The patient is currently still 
in treatment and is being evaluated every 3 weeks at our institute.

Patient 3 is a 28-year-old man who presented with a three-year 
history of patchy alopecia, covering occipital draining sinuses 
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dissecting cellulitis: responding to 
topical steroid and oral clindamycin

dear editor,

Dissecting cellulitis of the scalp (DCS) is a rare disease, char-
acterized by painful deep nodules and sinus tracts, discharging pu-
rulent secretions, principally localized at vertex and occiput. the 
development of chronic inflammation, caused by the primitive oc-
clusion of the follicles, can lead to a patchy alopecia.1

The incidence of DCS is still not completely known and it is 
underestimated and often confused with other entities. DCS can 
appear as a single nosological entity or as a part of a complex of 
disease.1, 2 When it is combined with acne conglobate and hidrade-
nitis suppurativa DCS corresponds to the follicular occlusion triad; 
the additional presence of pilonidal cysts defines the follicular oc-
clusion tetrad.2

DCS affects almost exclusively young black males. Only 10% 

Figure 1.—Clinical pictures taken before and after therapy: A, B) patient 1; C, F) patient 2; D, E) patient 3.
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repair and remodeling. After 8 weeks of treatment, the genes in-
volved in the metabolism of steroids were down-regulated, while 
those that encode structural proteins such as collagens and fibro-
nectin were up-regulated. Clinical experience suggests it may be 
dose-dependent with reduced scarring and hypertrophic scarring.5 
Infliximab and adalimumab are currently employed with success.5 
Regarding the surgical approach, different procedures are reported 
in literature, with variable results. Carbon dioxide laser, skin graft-
ing scalp extirpation, and marsupialization of cyst wall are sin-
gularly attempted in the pre-biological era as relief in cases not 
responsive to medical therapy.5

In conclusion, DCS is a very uncomfortable disease, which often 
provokes an important reduction of the quality of life of patients. 
although dCS represents a rare nosological entity, it is important 
for the clinicians to detect it during the early stages, when the typi-
cal patchy alopecia is non-scarring yet. Hence, a much-deepened 
physical examination is required, especially in females, in which 
this disease is rarer than males.
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(Figure 1C). His medical history was positive for acne conglobate. 
Routine laboratory tests were within normal ranges. Cultures of 
draining purulent lesions were negative for fungi and positive for 
S. aureus. After a treatment with clindamycin 300 mg twice a day 
for a total of 30 days and 0.05% clobetasol propionate topical foam 
once a day, there was a remarkable reduction of drainage of the oc-
cipital lesions (Figure 1F). The patient is currently still in treatment 
and is being followed at our Institute.

Patient 4 is a 33-year-old woman with a 15-month history of 
several, painful, abscesses on the vertex and the occipital area of 
the scalp was admitted to our institute. Her medical history was 
positive for ulcerative rectocolitis. Routine laboratory tests were 
within normal ranges. Culture of aspirated abscess material for 
bacteria and fungi was negative. The therapeutic scheme followed 
by the patient was initially clindamycin 300 mg twice a day for a 
total of 30 days and 0.05% clobetasol propionate topical foam once 
a day. At first follow-up, she reported a notable improvement of the 
pain. Our physical examination revealed a decrease of the number 
of the abscesses and no suppuration was detected. Unfortunately, 
the patient was lost at follow-up.

DCS was first described by Spitzer in 1903 and later Hoffman 
coined the term “perifolliculitis capitis abscedens et suffodiens” 
in 1907.1

Clinically, DCS shows deep, painful dermal nodules, sinus tracts 
and abscesses, involving the scalp. Then, nodules become fluctu-
ating, discharging pus., Due to the granulomatous inflammatory 
response, patchy alopecia can develop. S. aureus, anaerobic bacte-
ria, and trauma, have been evaluated as further pathophysiological 
correlations.1, 2 Furthermore, DCS may be associated with muscu-
loskeletal disorders, keratitis-ichthyosis-deafness syndrome and 
pyoderma vegetans,1 showing a wide range of associated disorders.

Even though the etiology of DCS is still not completed known, 
a pivotal role is played by the primary follicular hyperkeratosis, 
resulting in accumulation of follicular materials.1, 4 in addition, a 
hypersensitivity to Propionibacterium acne is reported, leading to 
a chronic inflammatory response.1-3 the colonization by several 
bacteria is subsequent to the follicular infundibula hyperkeratini-
sation.1

Histopathologically, we can differentiate two different stages.4 
Early we can detect a follicular and perifollicular infiltration of 
neutrophils. Later we can find a granulomatous reaction, caused by 
the discharge of follicular material in dermis, leading to follicular 
destruction and, clinically, to scarring patchy alopecia.

DCS represents a challenge for the dermatologist, because there 
is not standardized therapy and often a combined surgical and 
medical approach is necessary. Broad spectrum antibiotics, such as 
erythromycin or tetracycline for 4-6 weeks, are used to extinguish 
the inflammatory flares. However, systemic or intralesional steroid 
have been employed to reduce the acute inflammation.1, 5 isotreti-
noin can represent a valid treatment, determining a long-lasting 
remission. isotretinoin leads to apoptosis and cell cycle arrest, par-
ticularly in the sebaceous gland, followed by the skin adopting a 
wound-healing-like pattern of gene expression, with subsequent 
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set at 300 dpi resolution preferred; other formats accepted are TIFF and 
PDF (high quality). Figures should be numbered in Arabic numerals and 
accompanied by the relevant title. Figures should be referenced in the text 
sequentially. 
Reproductions should be limited to the part that is essential to the paper.
Histological photographs should always be accompanied by the magnification 
ratio and the staining method.
If figures are in color, it should always be specified whether color or black and 
white reproduction is required.
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