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Rund anderthalb Jahre sind
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mas, there & 1o evidence of a juxtaposition of  benign, interm
diste, and malignant porion. Occasionally, a melanoma may
develop within fhe confincs of & melanocytic nevis, but & nevus
camnot wasform into melunoma. The concept of lesional progres
sion merely serves 1o handle problems of differental diagnosis
because it obscurcs and, in fact, denics the difference berween

for all lleged pathways, and no distinction & made betwoen “high-
grade dysplasia” and melaoma in situ. Differentiation betveen
benign and malignant neophsms of melacyes may be difficult
but the concept of lesional progressian does not address those prob
loms; & merely offes evasions under he disguise of diagnoses.
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emperor who attached great importance o his attie.
Hence, it was no surprise that he became highly interested

I garment, one so light that

emperae sent forth his most trusted ministers who could not
see anything at all on the weaving loom, but out of fear of
appearing unfit for their positions, they asked the weavers 1o
explain every detail of the alleged clothes and went on to
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repeat those fanciful descriptions before the emperor. When
informed that the garment was finished the latter went 1o the
weavers, noticed with shock that he could not see the gament
described so enthusiastically by his ministers but pretended
dec-

o before his subjects. The townsfolk uncomfortably
went_along with the pretense until, finally, a chid in the
crowd blurted out thal the emperor was wearing nothing at
all. When that cry was taken up by others, the emperor real-
ized the assertion was true, but he kept his head high and
continued the procession

his fuiry e has been 0ld times
200 years and has b

nd again for nearly

medicine. As in the
whose old clothes have become a bt shabby and who obtain
new clothes from witty weavers, which they wear with great
pride, although the fabric is flimsy. AS in the Giry tai, itis &
cammon attitude in medicine to repeat the fanciful descrip-
tions provided by others, even though there is litle o se.
Also, s in the fairy tail, new garments in medicine are oflen
considered 1o be visible only to prudential folk, whereas those
wnable to appreciate them are at risk of being reganded as unfit
for their position, if not hopelessly stupid. One of those
emperors in new clothes is malignant melanoma. in the
garment of the new World Health

classification of skin tumors.

ient has been upgraded by the luurious
dapery of molecular findings. Because of differences in the.
spectrum of mutations, the existence of “multiple biologically
distinct categories” of melnoma has been postulated that
Giffer in regard to “cell of origin, age at onset, clinical and
histologic preseniation. pattern of metaslases, ethnic distri-
bution, causative role of UV radiation, predisposing germ
line_alterations, mutational processes, and_patters of
somatic mudations. ™ The view has become widely accepted
that “malignant melanoma is i fact not a single enfty but
group of diferent neoplasms with variable etiopathogenesis,
biologic behavior and prognosis. "

o tailor a made4o-measure suit for melanoma in the
light of molecular findings was the aim and claim
WHO classification. The latter was published i
recognized 9 “altemative pathways in the develop
melanoma,” tanging from mre uveal melanomas and
nomas arising in blue nevi (o the 2 i, which
et fo ke ajor!y of ml i s popsiinins il

ganization’s (WHO's)

The new
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und in diesem Artikel im
American Journal of
Dermatopathology habe ich
die Klassifikation mit des
Kaisers neuen Kleidern
verglichen.
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In dem Marchen von Hans
Christian Andersen wird dem
Kaiser weisgemacht, er habe
wunderschone neue Kleider
an, doch in Wirklichkeit ist er
nackt.
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Low UV radiation exposure/CSD

High UV radiation exposure/CSD

W. Weyers
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Pathway

Endpoint of pathway

Benign neoplasms (naevi)

Intermediate/low-grade dysplasias
and melanocytomas

Intermediate/high-grade
dysplasias and melanocytomas

Low-grade
dysplasia

High-grade
dysplasia/MIS

Low-CSD
/SSM

Common mutations®®

|
|
| o

(VGP)

| BRAF pV60OE |

or NRAS

TERT,

PTEN

DKN2A; 'TP531

Low-CSD melanoma/SSM

Naevus

BIN DPN

BAP1-inactivated
melanocytoma/
MELTUMP

Deep penetrating
melanocytoma/
MELTUMP

PEM/MELTUMP

inBIN in in
(rare) DPN (rare) PEM (rare)
BRAF or NRAS BRAF, MAP2K1, BRAF +
+ or NRAS PRKAR1A
BAP1 + or
CTNNB1 or APC PRKCA

High-CSD Desmoplastic

melanoma/LMM ‘ melanoma
7 | 2
IMP IMP
2 | 2
IAMP/dysplasia 1 1AMP/dysplasia
Lentigo maligna Mis
(MIS)
LMM (VGP) Desmoplastic
melanoma
NRAS; BRAF NF1;
(non-p.V600E); ;
KIT,
or NF1
TERT, TERT, NFKBIE;
CDKN2A; TP53; NRAS:; PIK3CA;
PTEN; PTPN11
RAC1

Die neuen Kleider der
Melanom-Klassifikation sind
die Befunde der
Molekulargenetik, die aber
viel zu diinn sind, um die
Nacktheit alter Konzepte zu
Uberdecken, an denen in der
WHO-KLassifiaktion weiter
festgehalten wird. Dies alles
in zwanzig Minuten
darzustellen, ist nicht leicht,
denn im Grunde geht es nicht
um eine Klassifikation,
sondern um mehrere
fadenscheinige
Klassifikationen, die
miteinander verknlpft
wurden und die weder
einzeln noch in Kombination
haltbar sind.
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Die Schwierigkeit der
Klassifikation des Melanoms
besteht darin, dass es im
breiten Spektrum der
Melanome zwar gewisse
Korrelationen gibt, die eine
Gruppeneinteilung
nahelegen, gleichzeitig
jedoch viele Ausnahmen von
der Regel und
Ubergangsformen. Letztlich
sind keine zwei Melanome
gleich, so dass man sich an
die Aussage

Low UV radiation exposure/CSD High UV radiation exposure/CSD
Pathway 1 n mn
p High-CSD Desmoplastic
Endpoint of pathway Low-CSD melanoma/SSM elanomaliMy alanomd
Beni ! i N: 2 [ e
lenign neoplasms (naevi) jaevus P P
Intermediate/low-grade dysplasias Low-grade BIN DPN ? ?
and melanocytomas dysplasia IAMP/dysplasia IAMP/dysplasia
. o ey BAPt-inactivated | Deep penetrating 5 5
g nie | g, | o) | o) et |
MELTUMP MELTUMP
Low»CS’[s)SM in BIN in in LM (VGP) Desmoplastic
(VGP) (rare) DPN (rare) PEM (rare) melanoma
Common mutations®® BRAF p.V600E BRAF or NRAS BRAF, MAP2K1, | BRAF + NRAS; BRAF NF1,
or NRAS + of NRAS | PRKAR1A (non-p.V60OE); ;
BAP1 + | or KIT,
CTNNBTorAPC | PRKCA or NF1
TERT, TERT, TERT, NFKBIE;
CDKN2A; TP53; CDKN2A; TP53; NRAS:; PIK3CA;
PTEN PTEN; PTPN11
RAC1




Die Natur schreitet in unbekannten Graden
voran, die sich nicht gut fur Unterteilungen
eignen. ... Im Allgemeinen kommt man bei
Produkten der Natur der Wahrheit umso
néher, je mehr man die Zahl
der Abteilungen erhoht denn
In Wirklichkeii«e)is
der Natu
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: 2 2
Benign neoplasms (naevi) Naevus P P
Intermediate/low-grade dysplasias Low-grade BIN DPN ? ?
and melanocytomas dysplasia IAMP/dysplasia IAMP/dysplasia
: : i BAP1-inactivated | Deep penetrating s 3
Intermediate/ high-grade High-grade Lentigo maligna
f melanocytoma/ melanocytoma/ PEM/MELTUMP MIis
dysplasias and melanocytomas dysplasia/MIS MELTUMP MELTUMP (MIS)
|
] Low-CS’D in BIN in in LM (VGP) Desmoplastic
| (VGP) (rare) DPN (rare) PEM (rare) melanoma
Common mitations™ ‘ BRAFpV600E | BRAForNRAS | BRAF, MAP2KY, BRAF + NRAS; BRAF NF1;
or NRAS + or NRAS | PRKAR1A (non-p.V60OE); ;
i BAP1 + | or KIT,
CTNNB1 or APC | PRKCA or NF1
TERT, TERT, TERT, NFKBIE;
CDKN?A TP53 CDKN2A; TP53; NRAS:; PIK3CA;
PTEN; PTPN11
RAC1

des franzdsischen Biologen
Georges-Louis Leclerc de
Buffon erinnert flhlt, der
1749 in seiner , Histoire
naturelle” schrieb: ,Die Natur
schreitet in unbekannten
Graden voran, die sich nicht
gut flir Unterteilungen
eignen. ... Im Allgemeinen
kommt man bei Produkten
der Natur der Wahrheit umso
néher, je mehr man die Zahl
der Abteilungen erhéht, denn
in Wirklichkeit existieren in
der Natur nur Individuen.”



Buffons Schiler Jean-Baptiste
Lamarck ging noch einen
Schritt weiter, indem er
erklarte: ,Alle Klassifikationen
WHO Classification of Skin Tumours sind gedankliche
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Low UV radiation exposure/CSD High UV radiation exposure/CSD
Pathway 1 n mn
p High-CSD Desmoplastic
Endpoint of pathway Low-CSD melanoma/SSM elanomaliMy alanomd
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ean-baptiste de Lamarck, RACT




Diese Auffassung wurde seit
langem verlassen, denn
naturlich gibt es biologische

Die Natur schreitet in unbekannten Graden
voran, die sich nicht gut fur Unterteilungen
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Low UV radiation exposure/CSD

High UV

jion exposure/CSD

Spezies, die relativ konstant
sind und sich durch zahlreiche
Kriterien voneinander
abgrenzen lassen. Die
Schwierigkeit liegt in der
Unterscheidung zwischen einer
natirlichen Klassifikation und
einem gedanklichen
Kunstprodukt, das immer dann
entsteht, wenn
Einzelbeobachtungen in
unzulassiger Form generalisiert
und Beobachtungen, die nicht

Pathway 1 (] ] . .
Endpoint of pathway Low-CSD melanoma/SSM me:?:v;(;?EMM Demzf{mi:;ic d a Z U p a S S e n ) m It G e Wa It I n
Benign neoplasms (naevi) Naevus |th Il;P VO rgefe rt i gte S C h e m a ta
Intermediate/low-grade dysplasias Low-grade BIN DPN ? ?
and melanocytomas dysplasia IAMP/dysplasia IAMP/dysplasia d D . . I h
Intermediate/high-grade High-grade Bﬁg;;gz;m‘:f D’::I‘;E:;‘;’l:fr::‘f pEMIMELTUMP | Lentigo maligna S g e p res St werden. 1eS gl t auc
dysplasias and melanocytomas i dysplasia/MIS MELTUMP MELTUMP (MIS) f . d . I . f' k .
- _ | s o | fUr die WHO-Klassifikation
Alle Klassifikationen sind R R e
Common mutations®® ‘ BRAF pV600E | BRAForNRAS | BRAF, MAP2KY, BRAF + NRAS; BRAF NFT; m e I a n Ozyta re r Tu m O re .
- or NRAS + or NRAS | PRKAR1A (non-p.VE0OE); v
| BAP1 + | or KIT,
gedankliche Kunstprodukte. |
TERT, TERT. TERT; NFKBIE;
. CDKN?A TP53 CDKNA; TPS3; NRAS; PIK3CA;
Jean-Baptiste de Lamarck, 1809




Melanocytic tumours in intermittently sun-exposed skin

Low-CSD melanoma

(superficial spreading melanoma)

Definition

Low-CSD melanoma — melanoma in skin
with a low degree of cumulative sun dam-
age (CSD) as assessed by the degree of
solar elastosis — is characterized by paget-
oid and/or lentiginous intraepidermal com-
ponents {492 493); both of these major
patterns are encompassed by the term
“superficial spreading melanoma (SSM)"
Melanomas arising via other pathways
(e.g. melanoma arising in blue naevus) can
occasionally also occur in low-CSD skin
and should be interpreted accordingly.
ICD-O code 8743/3
Synonyms

Superficial spreading melanoma;
non-CSD melanoma

Epidemiology

Low-CSD melanomas/SSMs  account
for nearly two thirds of cases occurring
in lighter-skinned people (Fitzpatrick
skin type I-111), and they are significantly
less common in darker-skinned people.
Males and females are affected similarly.

Etiology

Low-CSD melanoma/SSM is epide-
miologically linked to sun exposure,
and genomic analyses have revealed a
high mutation burden with an ultraviolet
(UV) radiation mutation signature {1094}
Repeated sunburns in childhood and
intermittent sun exposure throughout life
are associated with an increased risk of
developing SSM. Tanning bed use has
been linked to an increased rate of mela-
noma in young women {1508},

Localization

Low-CSD melanoma/SSM can occur at
any cutaneous site, but is most common
in locations with intermittent sun expo-
sure, including women'’s legs and men’s
backs and shoulders.

Duncan LM.
Bastian B.C.
Elder D.E.
Mihm M.C. Jr

Lentigo maligna melanoma

Melanocytic tumours in chronically sun-exposed skin

Elder D.E. Mihm M.C. Jr
Bastian B.C. Scolyer R.A.
Kim J. Wood B.A.
Massi D.

Fig.2.04 Superficial spreading melanol
has a radial-growth-phase component (g
dominantly tan, at the upper-right of the I
morigenic vertical growth phase (raised|
black in this example).

Clinical features
In situ, low-CSD melanoma/d
as a pigmented macule witl
lar outline; with the onset

a papule or plaque develop|
ders of SSM are usually shd
ited from the surrounding
may be poorly defined. The
tion is quite variable; multi
of brown are often seen, rg
tan to nearly black. There m
areas corresponding to regr

?i§.2.05 Suhevﬁc]al spreading melan
extend as a shoulder beyond the invas|
(lower right).

[CANCER RESEARCH 29, 705~726, March 1969)

The Histogenesis and Biologic Behavior of Primary Human

Malignant Melanomas of the Skin’

Wallace H. Clark, Jr.,2 Lynn From, Evelina A. Bernardino, and Martin C. Mihm

P of Pathology and

SUMMARY

'l‘lus paper de:cribel the hmogenedn of 3 Eemu of human
nodular
melanoma, and Innngo ‘melanoma. A comparative
analysis by computer of the b)ologc behavior and clinical
characteristics of the different neoplasms has been done. An
additional 60 tumors have been studied by serial block section-
ing. Evidence is presented suggesting that superficial spreading
melanoma and lentigo maligna melanoma (Hutchinson’s mela-
notic fnckle), lhw@l\ evolvmg‘ at different rates, show a long
lowed by the latively
appunm of nodulu or deepcr invasion within the primary
lesion. This change in the nature of the primary lesion may be
due to lbenppmnoeofmemmc&dnsduﬂlofw
sive biologic potential. Thus the primary melanoma may exist
focnrdnﬁvelylongpedodofdme dnuhgwhmhhouulz&
tional forces act to permit the growth of quite mali

General Hospital and Harvard Medical S chool, Boston, Massachusetts 02114

neoplasms is different, and cach has a predictable biologic be-
havior, Furthermore, within each kind of tumor, behavior may
be accurately predicted by the depth of invasion of the neo-
plastic cells. ﬁmﬂy,unwschmcd:huuumwmchu
location and age also serve in distinguishing the various
melanomas.

We shall also discuss the rehnondnp of the j junction nevus to
malignant melanoma. It is our opuuon du: llle ;uncuon nevus
has no formal h mela-
noma. Onlyinthebcd:m;mmknmxisthm Hﬂnhci-
dence of malignant melanoma and the tumors arising in these
lesions are of no statistical importance in the overall problem
of melnoma We mpxd the m:pnry of melanomas as malig-
nant of This pigment-
lymhemng system hasa specific distribution throughout the
normal epldcmu (27, 39, 40), and the cells of the system may
be fwnd in a variety of cutaneous lesions including the intra-

strains of cells. It is these cells that seem to be capable of
deeper growth. The subdivision of each of the forms of mela-
noma into 5 anatomic levels of invasion permits the accurate
assignment of prognosis to each case. It is suggested that mela-
nomas are tumors of the epidermal melanocytes and are not

derived from mel. ic nevi. Each mel; has

of various nevi. Rega.rd.lcu of where
melanocytes are located, in normal skin, in freckles, in pig-
mented nevi, or in other benign lesions, the etiologic factors,
as yet largely unknown, that cause melanoma can act upon
these melanocytes. The concept of the junction nevus as a
ptemn]igum hdon seems to have obscured the fact that most

TR iy

a clinical even in its sup 1 and
curable phases, Anddmappearmuud:enmewbelhcotnm
the process arose in association with a melanocytic nevus.

INTRODUCTION

This paper describes 3 different maligs i
the human epidermal melanocytic system. 11|m neopluuc

pass through a long phne of superficial
growth during which che process differs in appearance from
junctional nevi and is easily recognized on clinical examin-
ation.

MATERIALS AND METHODS
tu ffe
pen Tlns report is bued upon the study of 3 series of malignant
b d at the M h General Hospital.

melanosis ofDubteml.I:) Each of these tunwnlznam:osnu
able appearance in the patient, distinctive microscopic charac-

The first series consisted of 96 cases observed prior to Jan. 1,
1958 ‘l’hm cases were .e]ecwd lolzly on the basis of the
hnicall logi m-uru.l of

tl\epn.mny pl andon deq l’"
The h i

teristics, and to a certain extent unique fine 1 fea-
tures. The history of the evolution of each of the primary

ISupported by grants from the National Cancer Institute CA-06221,
the Massachusetts Division of the American Cancer Socicty, and the
Damon Runyon Fund.

2Present address: Temple University School of Medicine, Dept. of
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MARCH 1969

derlying much of the present re-
port were formulated thmngh the investigation of the first
series of 96 melanomas and have been previously reported in
detail (5). These 96 cases have been incorporated with the
second series of 113 cases observed between January 1958
and October 1965, and subjected to statistical analysis by
computer. The third series of melanomas consists of 60 cases
observed from October 1965 through May 1968, which have
been studied in detail, clinically and morphologically, but not
incorporated into the statistical study because of short follow-

705

lo mahgna ABvoad vesechon speclmen wrlh a pmk biopsy site scar, extensive solar elastosls
es of the epidermal contour |nclud|ng patchy rete ridge effacement. B This field shows the so-
pattern, with i basal ion of uniformly atypical naevoid to epithelioid
[ Another field shows the dysplastic naevus-like (or naevoid lentigo maligna) pattern. Although this
bt diagnostic of lentigo maligna, it is part of the larger lesion illustrated in panels A and B.

Um die aktuelle Klassifikation
zu beleuchten, kommt man
nicht umhin, auf einige alte
Konzepte einzugehen, wie die
Unterscheidung zwischen
superfiziell spreitendem und
Lentigo maligna Melanom,
die ursprunglich von Clark
eingefihrt wurde und an der
in der neuen Klassifikation
festgehalten wird.
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Synonyms Clinical features
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non-CSD melanoma as a pigmented macule witl
lar outline; with the onset ¢
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kaum Regression
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SUMMARY

‘l‘lm paper de:cn'beo the I\mogenah of 3 Eonns of human
nodular
melanoma, a.ndlanngomahpamchnom A comparative
analysis by computer of the biologic behavior and clinical
characteristics of the different neoplasms has been done. An
additional 60 tumors have been studied by serial block section-
ing. Evidence is presented suggesting that superficial spreading
melanoma and lentigo maligna melanoma (Hutchinson’s mela-
notic freckle), lhwgh evolving at different rates, show a long

of I growth, foll d by the "‘,nptd
appunnu of nodules or deeper invasion within the primary
lesion. This change in the nature of the primary lesion may be
due to the of one or more strains of cells of aggres-
sive biologic potential. Thus the primary melanoma may exist
for a relatively long period of time during which host selec-
tional forces act to permit the growth of quite mali
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neoplasms is different, and cach has a predictable biologic be-
havior. Furthermore, within each kind of tumor, behavior may
be accurately predicted by the depth of invasion of the neo-
plastic cells. Finally, various clinical characteristics such as
location and age also serve in distinguishing the various
melanomas.

We shall also discuss the nhnonslup of the j junction nevus to
malignant melanoma. It is our opuuon that the j ;uncuon nevus
has no formal h to mela-
noma. Onlyintbzbathm;nmnknevuxu(hm-highinci
dence of malignant melanoma and the tumors arising in these
lesions are of no statistical i importance in the overall problem
of mehnom We m;u—d the lm’omy of melanomas as malig-
nant of This pigment-
lyn(hnmng system hasa specific distribution throughout the

pldcrm.u (27, 39, 40), and the cells of the system may
be found in a variety of cutaneous lesions including the intra-

strains of cells. It is these cells that seem to be capable of
deeper growth. The subdivision of each of the forms of mela-
noma into 5 anatomic levels of invasion permits the accurate
assignment of prognosis to each case. It is suggested that mela-
nomas are tumors of the epidermal melanocytes and are not

ily derived from mel. ic nevi. Each mel: has

of various nevi. Rega.rd.lcu of where
melanotyles are located, in normal skin, in freckles, in pig-
mented nevi, or in other benign lesions, the etiologic factors,
as yet largely unknown, that cause melanoma can act upon
these melanocytes. The concept of the junction nevus as a
pwemnbgnm hnon seems to have obscured the fact that most

a distinctive clinical even in its superficial and
curable phases, mdﬁxappeuanuuthenmewhelhao:not
the process arose in association with a melanocytic nevus.

pass through a long phue of superficial
growth during which dle process differs in appearance from
junctional nevi and is easily recognized on clinical examin-
ation.

INTRODUCTION
MATERIALS AND METHODS
This paper describes 3 different malig tumors affe
the human epidermal melanocytic system. T'Iene neoplamc T"” "P““ is b‘”d upon the ‘*“dl)' of 3 series of malignant
processes are described under the terms d at the M General Hospital.

Hutchi lanotic freckle or ci
lanosi ofDubtenllll) Each ofdzue tumors Iu:uuosnu

any cutaneous site, but is most common
in locations with intermittent sun expo-
sure, including women'’s legs and men’s 3
backs and shoulders. Fig.2.05 Superficial spreading melan
extend as a shoulder beyond the invas|
(lower right).

76 Me

able appearance in the patient, microscopic charac-

The first series consisted of 96 cases observed prior to Jan. 1,
1958 ‘l’l\m cases were selecwd lolzly on the basis of the
b logi m-urul of

¥
the pn.mnry pl and on ad q foll
The h i

teristics, and to a certain extent unique fine 1 fea-
tures. The history of the evolution of each of the primary
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derlying much of the present re-
port were formulated thmwgh the mvempuon of the first
series of 96 melanomas and have been previously reported in
detail (5). These 96 cases have been incorporated with the
second series of 113 cases observed between January 1958
and October 1965, and subjected to statistical analysis by
computer. The third series of melanomas consists of 60 cases
observed from October 1965 through May 1968, which have
been studied in detail, clinically and morphologically, but not
incorporated into the statistical study because of short follow-
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pattern, with i basal of uniformly atypical naevoid to epithelioid
[ Another field shows the dysplastic naevus-like (or naevoid lentigo maligna) pattern. Although this
bt diagnostic of lentigo maligna, it is part of the larger lesion illustrated in panels A and B.

Diese beiden Typen wurden
anhand verschiedener
Kriterien definiert, die
tatsachlich miteinander
korrelieren, wie etwa
Dominanz epitheloider
Melanozyten, pagetoides
Wachstum und Fehlen von
solarer Elastose beim SSM.



Melanocytic tumours in intermittently sun-exposed skin

Low-CSD melanoma

(superficial spreading melanoma)

Definition

Low-CSD melanoma — melanoma in skin
with a low degree of cumulative sun dam-
age (CSD) as assessed by the degree of
solar elastosis — is characterized by paget-
oid and/or lentiginous intraepidermal com-
ponents {492 493); both of these major
patterns are encompassed by the term
“superficial spreading melanoma (SSM)"
Melanomas arising via other pathways
(e.g. melanoma arising in blue naevus) can
occasionally also occur in low-CSD skin
and should be interpreted accordingly.

ICD-O code 8743/3
Synonyms

Superficial spreading melanoma;
non-CSD melanoma

Eridarminl,

Duncan LM.
Bastian B.C.
Elder D.E.

Mihm M.C. Jr

Lentigo maligna melanoma

Melanocytic tumours in chronically sun-exposed skin

Elder D.E. Mihm M.C. Jr
Bastian B.C. Scolyer R.A.
Kim J. Wood B.A.
Massi D.

Fig.2.04 Superficial spreading melanoma. 1]
has a radial-growth-phase component (plaqy
dominantly tan, at the upper-right of the lesio|
morigenic vertical growth phase (raised, pref
black in this example).

Clinical features

In situ, low-CSD melanoma/SS
as a pigmented macule with ai
lar outline; with the onset of i

a nanule ar nlanie develong
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26/830 (3,1%)

any cutaneous site, but is most common
in locations with intermittent sun expo-
sure, including women'’s legs and men’s
backs and shoulders.

Fig.2.05 Superficial spreading melanoma.
extend as a shoulder beyond the invasive
(lower right).
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BACKGROUND. Human cutaneous malignant melanoma currently is classified into
four principle types: nodular, superficial spreading, lentigo maligna, and acral
lentiginous. The criteria for the histopathologic diagnosis of these types are not
applied consistently. r\ewnhdcss the classxrcauon has become the foundation of

many clinical, hi and studies. The results
of those studies can have validity only if the classification itself is valid. For this
reason, the authors criteria for the distinc-

tion of the different types of melanoma and searched for other repeatable constel-
lations of findings that may serve to define distinct subsets of the neoplasm.
METHODS. Nine hundred fifteen melanomas were examined with regard to 72
that are i to be impe for di. is. The
results were analyzed statistically with special attention to findings that have been
reported to be characteristic of the four principle types of melanoma.
RESULTS. The histopathologic criteria advocated for the distinction of different
types of melanoma were found not to correlate with one another. A logistic
regression analysis did not detect any other repeatable constellation of morpho-
logic findings that may reflect a distinct biologic subgroup.
CONCLUSIONS. The validity of the current classification of cutaneous malignant
melanoma into four principle types could not be substantiated. Malignant mela-
noma may present with many different forms, but these forms appear to be part of
a continuous spectrum rather than examples of distinct biologic entities. Cancer
1999;86:288-99. © 13999 American Cancer Society.
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rimary cutaneous malignant melanoma is currently classified into

four principle types: nodular melanoma (NM), superficial spread-
ing melanoma (SSM), lentigo maligna melanoma (LMM), and acral-
lentiginous melanoma (AIM). These four types are considered by
some authors to be distinct clinicopathologic entities that differ from
one another with regard to etiology, biologic properties, and progno-
sis. For example, LMM has been claimed to originate from spindle-
shaped junctional melanocytes, thus representing “melanocytic ma-
lignant melanoma,” and SSM has been claimed to originate from
round junctional nevus cells, representing “nevocytic malignant mel-
anoma.”" The risk for developing LMM has been said to be deter-
mined mostly by skin type, whereas the major risk factor for the
development of SSM has been said to be the total number of mela-
nocytic nevi.* LMM is thought to differ from SSM, in that it is related
to chronic cumulative solar damage, has a longer period of intraepi-
dermal growth, has slower growth of nodules, has migration of the
neoplasm (“as the lesion spreads into one area, it seems to leave a
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arities of the epidermal contour |nclud|ng patchy rete ridge effacement. B This field shows the so-
i ion of uniformly atypical naevoid to epithelioid
s. C Another field shows the dysplastic naevus-like {or naevoid lentigo maligna) pattern. Although this
is not diagnostic of lentigo maligna, it is part of the larger lesion illustrated in panels A and B.

Allerdings sind die
Korrelationen schwach, und
die vier am haufigsten
genannten Kriterien fir das
SSM und LMM sind nur
selten gemeinsam erfillt,
nach einer eigenen Studie in
3,1% der Melanome flir das
SSM und in nur 0,7% der
Melanome fir das LMM. Mit
anderen Worten lasst sich die
groRe Mehrzahl der
Melanome anhand der
publizierten Kriterien keiner
der beiden Gruppen
zuordnen,
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Definition

Low-CSD melanoma — melanoma in skin
with a low degree of cumulative sun dam-
age (CSD) as assessed by the degree of
solar elastosis — is characterized by paget-
oid and/or lentiginous intraepidermal com-
ponents (492,493}; both of these major
patterns are encompassed by the term
“superficial spreading melanoma (SSM)"
Melanomas arising via other pathways
(e.g. melanoma arising in blue naevus) can
occasionally also occur in low-CSD skin
and should be interpreted accordingly.
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BACKGROUND. Human cutaneous malignant melanoma currently is classified into
four principle types: nodular, superficial spreading, lentigo maligna, and acral
lentiginous. The criteria for the histopathologic diagnosis of these types are not
applied consistently. Nevertheless, the classification has become the foundation of

many clinical, hi and studies. The results
of those studies can have validity only if the classification itself is valid. For this
reason, the authors d hi: ic criteria for the distinc-

tion of the different types of melanoma and searched for other repeatable constel-
lations of findings that may serve to define distinct subsets of the neoplasm.
METHODS. Nine hundred fifteen melanomas were examined with regard to 72
that are i to be impe for hi ic diagnosis. The
results were analyzed statistically with special attention to findings that have been
reported to be characteristic of the four principle types of melanoma.
RESULTS. The histopatholegic criteria advocated for the distinction of different
types of melanoma were found not to correlate with one another. A logistic
regression analysis did not detect any other repeatable constellation of morpho-
logic findings that may reflect a distinct biologic subgroup.
CONCLUSIONS. The validity of the current cl of cutaneous
melanoma into four principle types could not be substantiated. Malignant mela-
noma may present with many different forms, but these forms appear to be part of
a continuous spectrum rather than examples of distinct biologic entities. Cancer
1999;86:288-99. © 13999 American Cancer Society.
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Lentigo Maligna Melanoma Has No Better Prognosis Than Other Types
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any cutaneous site, but is most common
in locations with intermittent sun expo-
sure, including women'’s legs and men’s
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ocytic tumours

of Melanoma j Clin Oncol 1984: 2: 994

By Howard K. Koh, Edna Michalik, Arthur J. Sober, Robert A. Lew, Calvin L. Day, Wallace Clark,
Martin C. Mihm, Alfred W. Kopf, M. Scott Blois, and Thomas B. Fitzpatrick

We studied 48 patients with lentigo maligna melano-
ma (LMM) and d the clinical stage | patients

only thickness was significantly associated with
death from melanoma (P = .0007) while histology

with non-LMM mel na p|
and thickness) to see if prog
no significant difference in n
between the two groups (P

low-up time of five years (67

LMM is a rarity.

ake a significant contribu-
ggest that after accounting
ss and site, LMM and non-
osis and biologic behavior,
eld belief that LMM has a

months for non-LMM). In addition, a Cox multivariate
analysis of the entire matched group showed that

better prognosis than other forms of melanoma.

7/830 (0,7%)

road resection specimen with a pink biopsy site scar, extensive solar elastosis,
kmal contour including patchy rete ridge effacement. B This field shows the so-
tinuous basal (lentiginous) proliferation of uniformly atypical naevoid to epithelioid
hows the dysplastic naevus-like (or naevoid lentigo maligna) pattern. Although this
pntigo maligna, it is part of the larger lesion illustrated in panels A and B.

und Clark selbst erklarte
1984, dass bei strikter
Anwendung der Kriterien das
LMM ,,eine Raritat” ist.



Table 2.06 Classification of melanomas and precursor lesions on the basis of epidemiological, clinical, pathological, and genomic attributes

Pathway

Endpoint of pathway

Benign neoplasms (naevi)

Intermediate/low-grade dysplasias
and melanocytomas

Intermediate/high-grade
dysplasias and melanocytomas

Malignant neoplasms

Common mutations®®

Low-grade
dysplasia

High-grade
dysplasia/MIS

Low-CSD
melanoma/SSM
(VGP)

BRAF p.V600E
or NRAS

TERT,
CDKN2A; TP53,
PTEN

C Low UV radiation exposure/CSD)

Low-CSD melanoma/SSM

Naevus

BIN

BAP1-inactivated
melanocytoma/
MELTUMP

Melanoma in BIN
(rare)

BRAF or NRAS
+

BAP1

DPN

Deep penetrating
melanocytoma/
MELTUMP

Melanoma in
DPN (rare)

BRAF, MAP2K1,
or NRAS
+

CTNNB1 or APC

PEM/MELTUMP

Melanoma in
PEM (rare)

BRAF +
PRKAR1A

or
PRKCA

High-CSD
melanoma/LMM

¢
IMP

?
IAMP/dysplasia

Lentigo maligna
(MIS)

LMM (VGP)

NRAS; BRAF
(non-p.V60OE);
KIT,
or NF1

TERT,
CDKN2A; TP53;
PTEN,
RAC1

 High UV radiation exposure/CSD )

Desmoplastic
melanoma

?
IMP

?
IAMP/dysplasia

MIS

Desmoplastic
melanoma

NF1;

TERT, NFKBIE;
NRAS; PIK3CA;
PTPN11

BIN, BAP1-inactivated naevus; BN, blue naevus; CBN, cellular blue naevus; CN, congenital naevus; CSD, cumulative sun damage; DPN, deep penetrating naevus;

IAMP, intraepidermal atypical melanocytic proliferation; IAMPUS, intraepidermal atypical melanocytic proliferation of uncertain significance; IMP, intraepidermal melano-
cytic proliferation without atypia; LMM, lentigo maligna melanoma; low/high-CSD melanoma, melanoma in skin with a low/high degree of cumulative sun damage;
MELTUMP, melanocytic tumour of uncertain malignant potential; MIS, melanoma in situ; PEM, pigmented epithelioid melanocytoma; SSM, superficial spreading melanoma;
STUMP, spitzoid tumour of uncertain malignant potential; UV, ultraviolet; VGP, vertical growth phase (tumorigenic and/or mitogenic melanoma).

In der neuen Klassifikation
mutieren diese Raritaten zu
den zwei wichtigsten
,Pathways“ der
Melanomentstehung. Dabei
wird von allen Kriterien fir
das SSM und LMM nur
eines berlicksichtigt: die
solare Elastose. Das SSM
wird mit Melanomen in
gering lichtgeschadigter
und das LMM mit
Melanomen in stark
lichtgeschadigter Haut
gleichgesetzt.



Table 2.06 Classification of melanomas and precursor lesions on the basis of epidemiological, clinical, pathological, and genomic attributes

C Low UV radiation exposure/CSD)

Pathway

Endpoint of pathway

Benign neoplasms (naevi)

Intermediate/low-grade dysplasias
and melanocytomas

Intermediate/high-grade
dysplasias and melanocytomas

Malignant neoplasms

Common mutations®®

‘ ORIGINAL ARTICLE ‘

Distinct Sets of Genetic Alterations
in Melanoma

John A, Curtin, Ph.D., Jane Fridlyand, Ph.D., Toshiro Kageshita, M.D.,
Hetal M. Patel, M.5., Klaus J. Busam, M.D., Heinz Kutzner, M.D.,
Kwang-Hyun Cho, M.D., Setsuya Aiba, M.D., Ph.D., Eva-Bettina Bricker, M.D.,
Philip E. LeBoit, M.D., Dan Pinkel, Ph.D., and Boris C. Bastian, M.D.

ABSTRACT

BACKGROUND
Exposure o ultraviolet light is 2 major cansative factor in melanoma, although the re-
lationship between risk and exposure is complex. We hypothesized that the clinical
heterogeneity is explained by genetdcally distinctrypes of melanoma with differe nt sus-
cepbility to ultraviolet light

N Engl J Med 2005;
353: 2135

~

From the Comprehensive Cancer Center
{lAC, LF. HNP, D.P, B.C.B) and the
Departments of Epidemiclogy and Biosta-
tistics (J.F.) and Dermatology and Pathol-
ogy (P.EL, B.CB.), University of California,
San Francisco, 5an Francisco; the Depart-

BRAF p.V600E BRAF or NRAS BRAF, MAP2K1, BRAF + NRAS; BRAF
or NRAS + or NRAS PRKAR1A (non-p.V60OE);
BAP1 + or KIT,
CTNNB1 or APC PRKCA or NF1
TERT, TERT,
CDKN2A; TP53; CDKN2A; TP53;
PTEN PTEN,
RAC1

 High UV radiation exposure/CSD )

Desmoplastic
melanoma

2
IMP

?
IAMP/dysplasia

MIS

Desmoplastic
melanoma

NF1;

TERT, NFKBIE;
NRAS; PIK3CA;
PTPN11

BIN, BAP1-inactivated naevus; BN, blue naevus; CBN, cellular blue naevus; CN, congenital naevus; CSD, cumulative sun damage; DPN, deep penetrating naevus;
IAMP, intraepidermal atypical melanocytic proliferation; IAMPUS, intraepidermal atypical melanocytic proliferation of uncertain significance; IMP, intraepidermal melano-
cytic proliferation without atypia; LMM, lentigo maligna melanoma; low/high-CSD melanoma, melanoma in skin with a low/high degree of cumulative sun damage;

MELTUMP, melanocytic tumour of uncertain malignant potential; MIS, melanoma in situ; PEM, pigmented epithelioid melanocytoma; SSM, superficial spreading melanoma;

STUMP, spitzoid tumour of uncertain malignant potential; UV, ultraviolet; VGP, vertical growth phase (tumorigenic and/or mitogenic melanoma).

Urspriinglich wurde in den
Untersuchungen zur
Beziehung zwischen
genetischen Veranderungen
und dem Grad der
Lichtschadigung wegen der
unscharfen Definition von
,SSM“ und ,LMM* bewusst
auf diese Begriffe verzichtet.
Ausgehend von der
Hypothese, dass beim
Melanom ,die klinische
Heterogenitdt durch
genetisch eigenstdndige
Melanomtypen mit
unterschiedlicher
Empfindlichkeit gegeniiber
ultraviolettem Licht” erklart
werden kann, untersuchte die
Arbeitsgruppe von Boris
Bastian 2005 Melanome mit
starker und fehlender solarer
Elastose



Table 2.06 Classification of melanomas and precursor lesions on the basis of epidemiological, clinical, pathological, and genomic attributes

C Low UV radiation exposure/CSD)

Pathway

Endpoint of pathway

Benign neoplasms (naevi)

Intermediate/low-grade dysplasias
and melanocytomas

Intermediate/high-grade
dysplasias and melanocytomas

Malignant neoplasms

Common mutations®®
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Kwang-Hyun Cho, M.D., Setsuya Aiba, M.D., Ph.D., Eva-Bettina Bricker, M.D.,
Philip E. LeBoit, M.D., Dan Pinkel, Ph.D., and Boris C. Bastian, M.D.

in Melanoma

Mutant BRAF
78% vs. 10%

ABSTRACT

BACKGROUND

Exposure o ultraviolet light is 2 major cansative factor in melanoma, although the re-
lationship between risk and exposure is complex. We hypothesized that the clinical
heterogeneity is explained by genetically distinct
cepability to ultraviolet light

Bl el
es of melanoma with differe nt sus-
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Departments of Epidemiclogy and Biosta-
tistics (J.F.) and Dermatology and Pathol-
ogy (P.EL, B.CB.), University of California,

San Francisco, 5an Francisco; the Depart-

BRAF p.V600E
or NRAS

TERT,
CDKN2A; TP53;
PTEN

BRAF or NRAS BRAF, MAP2K1,
+ or NRAS
BAP1 +

CTNNB1 or APC

BRAF +
PRKAR1A
or
PRKCA

NRAS; BRAF
(non-p.V60OE);
KIT,
or NF1

TERT,
CDKN2A; TP53;
PTEN,
RAC1

 High UV radiation exposure/CSD )

‘ N Engl J Med 2005;
353: 2135

Desmoplastic
melanoma

2
IMP

?
IAMP/dysplasia

MIS

Desmoplastic
melanoma

NF1;

1 3
] 3

TERT, NFKBIE;
NRAS; PIK3CA;
PTPN11

BIN, BAP1-inactivated naevus; BN, blue naevus; CBN, cellular blue naevus; CN, congenital naevus; CSD, cumulative sun damage; DPN, deep penetrating naevus;
IAMP, intraepidermal atypical melanocytic proliferation; IAMPUS, intraepidermal atypical melanocytic proliferation of uncertain significance; IMP, intraepidermal melano-
cytic proliferation without atypia; LMM, lentigo maligna melanoma; low/high-CSD melanoma, melanoma in skin with a low/high degree of cumulative sun damage;

MELTUMP, melanocytic tumour of uncertain malignant potential; MIS, melanoma in situ; PEM, pigmented epithelioid melanocytoma; SSM, superficial spreading melanoma;

STUMP, spitzoid tumour of uncertain malignant potential; UV, ultraviolet; VGP, vertical growth phase (tumorigenic and/or mitogenic melanoma).

und fand bei letzteren viel
haufiger BRAF-Mutationen:
in 78 vs. 10% der Falle.
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C Low UV radiation exposure/CSD)

Pathway

Endpoint of pathway

Benign neoplasms (naevi)

Intermediate/low-grade dysplasias
and melanocytomas

Intermediate/high-grade
dysplasias and melanocytomas

Malignant neoplasms

Common mutations®®
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Daraufhin wurden weitere
Kriterien im Hinblick auf
den BRAF-Status Uberpruft,
und auch dabei fanden sich
Korrelationen,
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C Low UV radiation exposure/CSD)

Pathway

Endpoint of pathway

Benign neoplasms (naevi)

Intermediate/low-grade dysplasias
and melanocytomas

Intermediate/high-grade
dysplasias and melanocytomas

Malignant neoplasms

Common mutations®®
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BRAF p.V600E
or NRAS

TERT,
CDKN2A; TP53,
PTEN

BRAF or NRAS
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BAP1

BRAF, MAP2K1,
or NRAS
+

CTNNB1 or APC

BRAF +
PRKAR1A
or
PRKCA

NRAS; BRAF
(non-p.V60OE);
KIT,
or NF1

TERT,
CDKN2A; TP53;
PTEN,
RAC1

Desmoplastic
melanoma

?
IMP
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IAMP/dysplasia

MIS

Desmoplastic
melanoma

NF1;

TERT, NFKBIE;
NRAS; PIK3CA;
PTPN11

BIN, BAP1-inactivated naevus; BN, blue naevus; CBN, cellular blue naevus; CN, congenital naevus; CSD, cumulative sun damage; DPN, deep penetrating naevus;

IAMP, intraepidermal atypical melanocytic proliferation; IAMPUS, intraepidermal atypical melanocytic proliferation of uncertain significance; IMP, intraepidermal melano-
cytic proliferation without atypia; LMM, lentigo maligna melanoma; low/high-CSD melanoma, melanoma in skin with a low/high degree of cumulative sun damage;
MELTUMP, melanocytic tumour of uncertain malignant potential; MIS, melanoma in situ; PEM, pigmented epithelioid melanocytoma; SSM, superficial spreading melanoma;
STUMP, spitzoid tumour of uncertain malignant potential; UV, ultraviolet; VGP, vertical growth phase (tumorigenic and/or mitogenic melanoma).

namlich eine ,increased
upward migration and nest
formation of intraepidermal
melanocytes, thickening of
the involved epidermis, ...
sharper demarcation to the
surrounding skin,” und
“larger, rounder, and more
pigmented tumor cells.”
Trotz statistisch messbarer
Unterschiede korrelierten
die morphologischen
Parameter
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CTNNB1 or APC PRKCA or NF1

TERT: TERT:
CDKN2A: TP53; CDKN2A: TP53;

PTEN PTEN;

RAC1

Desmoplastic
melanoma

2
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?
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Desmoplastic
melanoma

NF1;

TERT, NFKBIE;
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PTPN11
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cytic proliferation without atypia; LMM, lentigo maligna melanoma; low/high-CSD melanoma, melanoma in skin with a low/high degree of cumulative sun damage;

MELTUMP, melanocytic tumour of uncertain malignant potential; MIS, melanoma in situ; PEM, pigmented epithelioid melanocytoma; SSM, superficial spreading melanoma;

STUMP, spitzoid tumour of uncertain malignant potential; UV, ultraviolet; VGP, vertical growth phase (tumorigenic and/or mitogenic melanoma).

aber schlechter mit dem
BRAF-Status als das Alter
unter 55 Jahren, und die
WHO-Kategorien ,SSM*“
und ,LMM® waren nicht
unabhangig mit dem BRAF-
Mutationsstatus assoziiert.
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Pathway

Endpoint of pathway

Benign neoplasms (naevi)

Intermediate/low-grade dysplasias
and melanocytomas

Intermediate/high-grade
dysplasias and melanocytomas

Malignant neoplasms

Common mutations®®

Low-grade
dysplasia

High-grade
dysplasia/MIS

Low-CSD
melanoma/SSM
(VGP)

BRAF p.V600E
or NRAS

TERT,
CDKN2A; TP53,
PTEN

C Low UV radiation exposure/CSD)

 High UV radiation exposure/CSD )

Low-CSD melanoma/SSM

Naevus

BIN

BAP1-inactivated
melanocytoma/
MELTUMP

Melanoma in BIN
(rare)

BRAF or NRAS
+

BAP1

DPN

Deep penetrating
melanocytoma/
MELTUMP

Melanoma in
DPN (rare)

BRAF, MAP2K1,
or NRAS
+

CTNNB1 or APC

PEM/MELTUMP

Melanoma in
PEM (rare)

BRAF +
PRKAR1A

or
PRKCA

High-CSD
melanoma/LMM

¢
IMP

?
IAMP/dysplasia

Lentigo maligna
(MIS)

LMM (VGP)

NRAS; BRAF
(non-p.V60OE);
KIT,
or NF1

TERT,
CDKN2A; TP53;
PTEN,
RAC1

Desmoplastic
melanoma

2
IMP

?
IAMP/dysplasia

MIS

Desmoplastic
melanoma

NF1;

TERT, NFKBIE;
NRAS; PIK3CA;
PTPN11

BIN, BAP1-inactivated naevus; BN, blue naevus; CBN, cellular blue naevus; CN, congenital naevus; CSD, cumulative sun damage; DPN, deep penetrating naevus;

IAMP, intraepidermal atypical melanocytic proliferation; IAMPUS, intraepidermal atypical melanocytic proliferation of uncertain significance; IMP, intraepidermal melano-
cytic proliferation without atypia; LMM, lentigo maligna melanoma; low/high-CSD melanoma, melanoma in skin with a low/high degree of cumulative sun damage;
MELTUMP, melanocytic tumour of uncertain malignant potential; MIS, melanoma in situ; PEM, pigmented epithelioid melanocytoma; SSM, superficial spreading melanoma;
STUMP, spitzoid tumour of uncertain malignant potential; UV, ultraviolet; VGP, vertical growth phase (tumorigenic and/or mitogenic melanoma).

Die Gleichsetzung des SSM
und LMM mit dem Grad
der kumulativen
Lichtschadigung in der
neuen WHO-Klassifikation
ist also nicht haltbar — oder
nur dann haltbar, wenn
man allein die solare
Elastose berlicksichtigt.
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Endpoint of pathway

Benign neoplasms (naevi)

Intermediate/low-grade dysplasias
and melanocytomas

Intermediate/high-grade
dysplasias and melanocytomas

Malignant neoplasms

Common mutations®®

Low-CSD melanoma/SSM

Naevus

High-CSD
melanoma/LMM

?
IMP

Desmoplastic
melanoma

)
IMP

Dann musste man zum
Beispiel dieses Melanom
wegen der knotigen
solaren Elastose als ,LMM*“
klassifizieren,



Table 2.06 Classification of melanomas and precursor lesions on the basis of epidemiological, clinical, pathological, and genomic attributes

: High-CSD Desmoplastic
Endpoint of pathway Low-CSD melanoma/SSM melanoma/LMM melanoma
4 : / ?
Benign neoplasms (naevi) Naevus IMP IMP

Intermediate/low-grade dysplasias
and melanocytomas

Intermediate/high-grade
dysplasias and melanocytomas

Malignant neoplasms

Common mutations®®

BIN, BAP1-inactivated naevus; BN, blu
IAMP, intraepidermal atypical melano »
cytic proliferation without atypia; LMM, I| 4 34'-
MELTUMP, melanocytic tumour of unce ') 8,
STUMP, spitzoid tumour of uncertain mq =

obwohl alle anderen
Kriterien
dagegensprechen, namlich
die Epithelhyperplasie, die
Dominanz epitheloider
Melanozyten und das
pagetoide
Wachstumsmuster.

Dies ist nur ein Beispiel fur
die sehr haufigen
Ausnahmen von der Regel,
die es schwermachen,
innerhalb des Spektrums
der Melanome distinkte
,Pathways” oder gar
eigenstandige biologische
Entitaten anzugrenzen.
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C Low UV radiation exposure/CSD)

 High UV radiation exposure/CSD )

Pathway

Endpoint of pathway

Benign neoplasms (naevi)

Intermediate/low-grade dysplasias
and melanocytomas

Intermediate/high-grade
dysplasias and melanocytomas

Malignant neoplasms

Common mutations®®

Low-grade
dysplasia

High-grade
dysplasia/MIS

Low-CSD
melanoma/SSM
(VGP)

BRAF p.V600E
or NRAS

TERT,
CDKN2A; TP53,
PTEN

Low-CSD melanoma/SSM

Naevus

BIN DPN

BAP1-inactivated | Deep penetrating

melanocytoma/ melanocytoma/
MELTUMP MELTUMP
Melanoma in BIN Melanoma in
(rare) DPN (rare)
BRAF or NRAS BRAF, MAP2K1,
+ or NRAS
BAP1 +

CTNNB1 or APC

PEM/MELTUMP

Melanoma in
PEM (rare)

BRAF +
PRKAR1A

or
PRKCA

& High-CSD ) fDesmopIastic\
melanoma/LMM melanoma
? ?
IMP IMP
? ?
IAMP/dysplasia IAMP/dysplasia
Lentigo maligna
(MIS) MIS
LMM (VGP) Desmoplastic
melanoma
NRAS; BRAF NFT,
(non-p.V60OE); : MAF
KIT, ;
or NF1 ;
TERT, TERT, NFKBIE;
CDKN2A; TP53; NRAS; PIK3CA;
PTEN, PTPN11
\__Rae1 ~ JIN_ Y

BIN, BAP1-inactivated naevus; BN, blue naevus; CBN, cellular blue naevus; CN, congenital naevus; CSD, cumulative sun damage; DPN, deep penetrating naevus;

IAMP, intraepidermal atypical melanocytic proliferation; IAMPUS, intraepidermal atypical melanocytic proliferation of uncertain significance; IMP, intraepidermal melano-
cytic proliferation without atypia; LMM, lentigo maligna melanoma; low/high-CSD melanoma, melanoma in skin with a low/high degree of cumulative sun damage;
MELTUMP, melanocytic tumour of uncertain malignant potential; MIS, melanoma in situ; PEM, pigmented epithelioid melanocytoma; SSM, superficial spreading melanoma;
STUMP, spitzoid tumour of uncertain malignant potential; UV, ultraviolet; VGP, vertical growth phase (tumorigenic and/or mitogenic melanoma).

Dies gilt in gleicher Form
fur die angeblich
charakteristischen
molekularen Befunde. Zum
Beispiel werden bei den
Melanomen mit starker
Lichtschadigung zwei
molekulare Pathways
voneinander abgegrenzt,
das LMM und das
desmoplastische Melanom.



Table 2.06 Classmcatlon of melanomas and precursor lesions on the basis of epidemiological, clinical, pathological, and genomlc attributes

High-CSD Desmoplastic
melanoma/LMM melanoma
? ?
IMP IMP
? ?
IAMP/dysplasia IAMP/dysplasia
Lentigo maligna
(MIS) MIS
LMM (VGP) Desmoplastic
melanoma
NRAS; BRAF NFT,
(non-p.V600E); ERBB2; MAP2KT;
KIT; MAP3K1; BRAF;
or NF1 EGFR: MET
TERT; TERT; NFKBIE;
CDKN2A; TP53; NRAS; PIK3CA;
PTEN, PTPN11
o RAGTE NG =)

BIN, BAP1-inactivated naevus; BN ‘blue naevus; CBN cellular blue naevus; CN, congemtal naevus; CSD, cumulatwe sun damage DPN, deep penetrating naevus;
IAMP |ntraep|derma| atyplcalmelanocytlc prohferatlon IAMPUS lntraepldermal atyplcal melanocytlc prollferahon of uncertam sugmﬁcance IMP, :ntraepldermal melano-r

STUMP spntzmd tumour of uncertam mallgnant potentlal UV ultravnolet, VGP vertlcal growth phase (tumongemc andlor mltogemc melanoma)

Beide kommen aber oft
kombiniert vor, und der
desmoplastische Anteil
stellt dann nur eine
Modifikation des LMM dar.
Wie spezifisch kann dann
das angeblich
charakteristische
molekularen Markerprofil
sein?



High-CSD
melanoma/LMM

?
IMP
?
IAMP/dysplasia

Lentigo maligna
(MIS)

LMM (VGP)

NRAS; BRAF
(non-p.V60OE);
KIT;
or NF1

TERT,

CDKN2A; TP53;

PTEN,;
RACT

BRAF-Mutationen selten
(~10%, BRAF V600K > BRAF V600E)

Inaktivierende
NF1 mutations

(~30%)

aktivierende
KIT mutations

(~10%)

)
[ Sy A
1 b
o i

Das angeblich typische
genetische Profil des LMM
besteht in der Seltenheit
von BRAF-Mutationen und
dem relativ haufigen
Vorkommen
inaktivierender NF1-
Mutationen und
aktivierender Kit-
Mutationen. Allerdings ist
deren Vorkommen
insgesamt gering und
keine dieser
Veranderungen ist fur
Melanome in Lichthaut
spezifisch. Allein anhand
molekularer Befunde
lassen sich keine
distinkten Melanomtypen
abgrenzen.



Deshalb wurde ja als
zusatzlicher Parameter die
solare Elastose
herangezogen, doch diese
ist ein gradueller
Parameter und eignet sich
schon deshalb nicht fir
eine dichotome
Klassifikation.

High-CSD Pathway I:  Low-CSD melanoma/superficial spreading melanoma
melanoma/LMM Pathway Il:  High-CSD melanomal/lentigo maligna melanoma

Um an der These distinkter
biologischer Subtypen des
Melanoms festzuhalten,
wurden daher weitere
Unterschiede angefiihrt:

IAMP/dysplasia

Lentigo maligna
(MIS)

LMM (VGP)

NRAS; BRAF
(non-p.V60OE);
KIT;
or NF1

TERT,
CDKN2A; TP53; ek Legee iR
PTEN; WO e 4

& g - » F "
R A C1 Fig.2.03 Grades of solar elastosis. Grade 1 is distinguished by the presence of single elastic fibres, grade 2 by
bunches of fibres, and grade 3 by basophilic material that has lost ts fibrilary texture.




Melanome in stark
lichtgeschadigter Haut
treten bei alteren Personen
auf, sind vor allem an Kopf
und Hals lokalisiert und
haufiger mit nicht-
melanozytaren Tumoren
assoziiert; sie zeigen
haufiger eine Atrophie der
Epidermis, mehr
Mutationen und vor allem
UV-induzierte
Punktmutationen — kein
Wunder, denn sie liegen ja
definitionsgemal in
chronisch lichtbelasteter
Haut. All dies sind keine
unabhangigen Variablen,
sondern sie ergeben sich
direkt aus der Definition.
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 Atrophie der Epidermis
* mehr Mutationen
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Auch Melanome in wenig
lichtgeschadigter Haut
sollen Besonderheiten
aufweisen, die teils durch
die Definition bedingt sind,
wie das gehaufte
Vorkommen bei juingeren
Patienten an Stamm und
Extremitaten, zum Teil
aber auch unabhangige
Parameter darstellen, wie
die Haufigkeit von NRAS-
und BRAF-Mutationen und
die Assoziation mit
melanozytaren Naevi, die
ja ebenfalls oft die BRAF
V600E-Mutation
aufweisen.




Low-grade
dysplasia

High-grade
dysplasia/MIS

Low-CSD
melanoma/SSM
(VGP)

Low-CSD melanoma/SSM

|

Naevus

BIN DPN

BAP1-inactivated
melanocytoma/
MELTUMP

Deep penetrating
melanocytoma/
MELTUMP

Melanoma in BIN Melanoma in
(rare) DPN (rare)

PEM/MELTUMP |

!

Melanoma in
PEM (rare)

Der neuen WHO-
Klassifikation zufolge
entstehen Melanome in
stark lichtgeschadigter Haut
de novo, wahrend
Melanome in nicht
lichtgeschadigter Haut durch
eine schrittweise
Malignisierung aus Naevi
hervorgehen.

In der WHO-Klassifikation
wurde damit ein Konzept
eins zu eins GUbernommen,
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THE MOLECULAR PATHOLOGY OF MELANOMA: AN
INTEGRATED TAXONOMY OF MELANOCYTIC NEOPLASIA

Boris C. Bastian

Acqmred
nevus
Atyplcal
- Dvsplasnc
nevus
tumor
_

Desmopl. Mucosal
melanoma melanoma

das von Boris Bastian 2014 als
yintegrierte Taxonomie
melanozytarer Neoplasien”
vorgestellt wurde: eine de-
novo-Entwicklung von
Schleimhaut- und akralen
Melanomen sowie
Melanomen in stark

- | lichtgeschadigter Haut, eine
| schrittweise Malignisierung

anfangs gutartiger Naevi bei

| Melanomen in gering

lichtbelasteter Haut, schon

| korreliert mit
| Sonnenscheindauer und Alter
| der Patienten. Allerdings
| wurde in diesem Schema die
| Tatsache ausgeblendet, dass

assoziierte Naevi auch bei

| Melanomen in gering
| lichtbelasteter Haut nicht die
| Regel, sondern die Ausnahme
| sind.




Die Literaturangaben dazu
gehen weit auseinander, weil
oftmals schwer zu
entscheiden ist, ob Naevus-
ahnliche Anteile eines
Melanoms dem Melanom
zuzurechnen sind oder einen
assoziierten Naevus
darstellen. Im Allgemeinen
wird davon ausgegangen,
dass bei Stamm- und
Extremitaitenmelanomen
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Bei Melanomen in Lichthaut
sind sie etwas seltener,
kommen aber ebenfalls vor.
Hier ist ein Beispiel.
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Abstract

Cut i with histologic evi C1,0104, for severe solar elastosis adjacent to the melanoma
= smociated seves (N4) may have 3 difieent ek actor vemus mo elstos OR, 03; $5% C1, 104, for lentigo
profile from that of melanomas without it (N-). To address maligna melanoma subfype versus superficial spreading
this question, a case-only analysis of %2 people with nbiypelwhtheexq’mofnh  clastosis and age,al of
cutaneous malignant melanoma was done to identify

etiologic and ofher factors associated with N+ melanoma. e naeiotaey gt s iyses. No
Evidence of an associated nevus was found in 36% of associations with self-reported measures of sun exposure,
melanomas. N+ melanomas were thinner (Pyeos = 0.0009)  sunbum, or pigmentation phenotype were apparent. Our
and more likely to be of the superficial spreading type than _findings provide some support for_the hypothesis of

SSM  43%
LMM  13%

Purdue et al., 2006

Tulbcenter stady of melanoma—the Stady of
Genes, Envirorment, and Melanoma (GEM)—to investigate
whether N+ and N~ melanomas have different risk factor

Materials and Methods
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In der meistzitierten Studie
zu diesem Thema wurde die
Naevusassoziation beim SSM
mit 43% und beim LMM mit
13% angegeben. Das ist ein
Unterschied, ein Trend, doch
dieser erlaubt keine klare
Abgrenzung.



Daraus abzuleiten, dass es
grundsatzliche Unterschiede
zwischen Melanomen mit hoher
und niedriger UV-Exposition
gibt und dass letztere
grundsatzlich aus Naevi
hervorgehen, die schrittweise
maligne entarten, ist mehr als
gewagt. In der sogenannten
yintegrierten Taxonomie

R——— melanozytérer Neoplasien’, die
] INTEGRATED TAXONOMY OF MELANOCYTIC NEOPLASIA der aktuellen WHO-

Boris C. Bastian

Anmy Rev Pathol 2014 ; 9: 239-271. doi:10.1146/annurev-pathol-012513-104658
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) | I L I Klassifikation zugrunde liegt,
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a origin, age of onset, clinical and histologic presentation, pattern of metastasis, ethnic distribution.
Site High UV
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causative role of UV radiation, predisposing germ line alterations, mutational processes, and
@ =

o g oy it werden aber nicht nur
Benign

Y, several primary oncogenes, typically leading to benign melanocytic nevi with characteristic
Istologic features. The progression of nevi is restrained by multiple tumor suppressive
‘mechanisms. Secondary genetic alterations override these barriers and promote intermediate or

et e eigenstandige biologische

) SSM 43% Entitaten postuliert, die sich
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J! L] = e 3 melanozytare Naevi und
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Der Grund dafir liegt in
der unzulassigen
Gleichsetzung der
molekularen Mehrstufen-
Kanzerogenese mit der
histopathologischen
Entwicklung von Lasionen.
Der Ursprung dieses
Fehlers liegt bei Clark, der
wegen der haufigen
Entwickung von
Tumorknoten auf dem

Boden eines flachen
Anteils glaubte, im
Melanom einen
Modelltumor fir
Mehrstufen-Kanzerogenese
gefunden zu haben,




zumal sich die Zellen im
flachen und im knotigen
Anteil oft deutlich
unterscheiden.
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transformation”




und leitete daraus das
Konzept der radialen und
Ry 5’ = _ E l L 66 der vertikalen
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Die radiale Wachstumsphase ... ist
nicht mit Metastasen assoziiert, und
nach unserer Hypothese sind solche
Tumoren nicht zur Metastasierung
beféhigt. Um diese Féhigkeit zu
erwerben, missen sie die néchste
Stufe der Tumorprogression
erreichen — ...

Clark WH Jr. et al., 1984
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| . die vertikale Wachtumsphase.
NN | Diese Stufe ist charakterisiert durch

, \ Melanoms und nicht durch

N

4 -

% Ausdehnung der Zellen der
1Y préexistenten radialen
= ] Wachstumsphase.

| Clark WH Jr. et al., 1984

,die radiale
Wachstumsphase ... ist
nicht mit Metastasen
assoziiert und nach unserer
Hypothese sind solche
Tumoren nicht zur
Metastasierung befdhigt.
Um diese Fahigkeit zu
erwerben, miissen sie die
néichste Stufe der
Tumorprogression
erreichen — die vertikale
Wachtumsphase. Diese
Stufe ist charakterisiert
durch das Auftreten einer
neuen Zellpopulation
innerhalb des Melanoms
und nicht durch
Ausdehnung der Zellen der
prdexistenten radialen
Wachstumsphase.”



Metastasierungsfahigkeit

erforderlich ist, war
jedoch reine Spekulation

fortgeschrittenen Stadien
haufig morphologisch
und im Grunde von

abgrenzbare neue

Zellpopulationen
ausbilden. Dass dies fur

die
vornherein abwegig,
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These war, dass
Melanome in




denn viele Melanome
zeigen auch in
fortgeschrittenen Stadien
eine gleichmaRige
VergrofBerung,




und selbst wenn auf einem
flachen Anteil
umschriebene Knoten
entstehen, weisen die
beiden Anteile oft keine
erkennbaren zytologischen
Unterschiede auf. Aber
selbstverstandlich konnen
auch solche Melanome
metastasieren.
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Invasion to levels III, IV or V is, by
definition, the vertical growth phase.

Clark WH Jr. et al., 1975
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L. Zehngebot

mass of contiguous melanomatous cells
In the dermis ... larger than the small

nests ... in the epidermis.
Elder et al., 1984

Invasive malignant melanomas lacking
competence for metastasis

ABSTRACT Two stages of progression have been de-
scribed in malignant melanomas, namely, the so-called
“radial” and “vertical” phases of growth. We sought the
presence or absence of vertical growth in 211 invasive
cutaneous malignant melanomas. Disease-free survival
in 146 patients with vertical growth was 63.7%, whereas
100% of 65 patients whose neoplasms lacked this feature
survived 5 years or more after ablation of their lesions
without evidence of recurrence or metastasis. Micro-
staging of patients with malignant melanoma by tradi-

In about 90% of cases, cutaneous malignant mela-
nomas evolve through at least two stages of pro-
gression that have been termed the “radial” (plaque)
and “vertical” (nodule) phases of growth.() The
remaining 10% of cases progress directly to the
vertical phase. Histologically, a plaque of malignant
melanoma in the so-called radial phase may stay
confined to the epidermis (in situ) or extend into the
dermis in single or small groups of cells (“invasive™).

Um am Konzept der
|lasionalen Mehrstufen-
Kanzerogenese mit
Existenz , invasiver
Melanome ohne
Kompetenz zur
Metastasierung” festhalten
zu konnen, mussten
daherdie Definitionen
geandert werden: 1975
wurde fur die vertikale
Wachstumsphase noch
eine Invasion bis
mindestens Level Il
verlangt, 1984 lediglich
eine ,mass of contiguous
melanomatous cells in the
dermis ... larger than the
small nests ... in the
epidermis,”,



The American Journal of Dermatopathology
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Invasion to levels I, IV orVis, b

y

definition, the vertical growth phase.

D.E. Elder E. Lusk
Clark WH Jr. et al., 1975
D. Guerry, IV M. Van Horn
M.N.Epstein*  W.H.Clark,Jr.  Mass of contiguous melanomatous cells
1. Zchnachot In the dermis ... larger than the small

nests ... in the epidermis.
Elder et al., 1984

Invasive malignant melanomas lacking
competence for metastasis
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Radial growth phase (RGP)
An atypical melanocytic proliferation confined to the epidermis and superficial dermis,
meeting the criteria for melanoma (in situ or invasive), but lacking a VGP.

Vertical growth phase (VGP)

A melanocytic proliferation in the dermis characterized by expansile growth (tumorigenic proliferation) and/or
mitotic activity, meeting the criteria for melanoma. In the limiting case, there is a nest in the dermis larger than
the largest intraepidermal nest. In a lentiginous melanoma with no nests, this criterion is necessarily

more subjective.

lant mela-
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” (plaque)
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staging of patients with malignant melanoma by tradi- dermis in single or small groups of cells (

1d into the
invasive”).

was sich auch in der
aktuellen WHO-Definition
wiederfindet. Heute reicht
aber schon der Nachweis
einer einzigen dermalen
Mitose fur die vertikale
Wachstumsphase aus.
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Invasive malignant melanomas lacking
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Radial growth phase (RGP)
An atypical melanocytic proliferation confined to the epidermis and superficial dermis,
meeting the criteria for melanoma (in situ or invasive), but lacking a VGP.

Vertical growth phase (VGP)

A melanocytic proliferation in the dermis characterized by expansile growth (tumorigenic proliferation) and/or
mitotic activity, meeting the criteria for melanoma. In the limiting case, there is a nest in the dermis larger than
the largest intraepidermal nest. In a lentiginous melanoma with no nests, this criterion is necessarily

more subjective.
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staging of patients with malignant melanoma by tradi- dermis in single or small groups of cells (*

1d into the
invasive”).

Mit der urspringlichen
authentischen
Beobachtung einer
,intralesional
transformation” hat dies
nichts mehr zu tun.

War das Konzept der
|lasionalen Mehrstufen-
Kanzerogenese zunachst
auf Melanome begrenzt,



A Study of Tumor Progression:
The Precursor Lesions of Superficial Spreading and

Nodular Melanoma

WALLACE H. CLARK, Jr, MD, DAVID E. ELDER, MD, CHB,
DUPONT GUERRY, IV, MD, MARTIN N. EPSTEIN, PHD,* MARK H. GREENE, MD,

AND MARIE VAN HORN, BS

Six_evident lesional steps of tumor progression form the neo-
plastic_system _that affects the human e idermal melanocyte: 1)
the common acguirﬂmm
with lentiginous me anocytic hyperplasia, i.e., aberrant differ-

jon; 3) a melanocytic nevus with aberrant diflerentiation

radial growth phase of primary melanoma; 5) the vertical growtl

phase of primary melanoma; and 6) metastatic melanoma. The
common acquired melanocytic nevus is viewed as a focal prolif-
eration of melanocytes, destined in most instances to follow a
programmed pathway of differentiation that leads to disappear-
ance of the nevus. If the pathway of differentiation is not fol-
lowed, characteristic lesions result, and such lesions are regarded
as the formal histogenetic precursors of melanoma. Such a de-

acteristic of metastases. It is postulated that the cells of the ver-
tical growth phase are those that give rise to metastasis; the last
lesional step of tumor progression is metastasis. The lesions of
tumor progression described in this paper are thought to be a
paradigm for neoplasia, and from this model a sequence of ge-
neric lesions applicable to neoplastic development in general is
presented. These generic steps of tumor progression are 1) a
selective focal proliferation of structurally normal cells (a benign
tumor); 2) an abnormal pattern of hyperplasia (aberrant differ-
entiation); 3) an abnormal pattern of hyperplasia and random
cytelogic atypia (aberrant differentiation and the appearance of
cells with nuclear atypia); 4) primary cancer without competence
for metastasis; 5) primary cancer with competence for metastasis;
and 6) metastatic cancer. Hum PATHOL 15:1147-1165, 1984.

wurde es mit der Beschreibung
des , dysplastischen Naevus”
stark erweitert. 1984
behaupteten Clark und
Mitarbeiter in einer ,Study of
Tumor Progression®, es gabe
,Six evident lesional steps of
tumor progression”, vom
,common acquired melanocytic
nevus” Uber verschiedene
Stadien zunehmender
,Dysplasie” bis hin zur radialen

Six evident lesional steps of tumor progression form the neoplastic \‘;\;‘d ;\’ertika'eg .

. ] achstumsphase aes
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common acquired melanocytic nevus; 2) a melanocytic nevus with | Melanommetastasen. Obwohl
lentiginous melanocytic hyperplasia, i.e., aberrant differentiation; ke‘:je”e‘ Evidenz fir diese

: ; . .. stufenweise Progression
3) a me_lanocytlc nevus Wlth aberrant _dlfferentla_ttlon and | offeriert wurde, fand das
melanocytic nuclear atypia, i.e., melanocytic dysplasia; 4) the| Konzeptinsbesondere in den
radial growth phase of primary melanoma; 5) the vertical growth | USA grole Resonanz, weniger
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A Study of Tumor Progression:

The Precursor Lesions of Superficial Spreading and
Nodular Melanoma

als wegen der juristischen
Implikationen, denn wenn
gutartige und bdsartige
Tumoren als
unterschiedliche
Entwicklungsstadien
desselben Prozesses gelten,
sinkt das Risiko, wegen einer
Fehldiagnose verklagt zu
werden.

WALLACE H. CLARK, Jr, MD, DAVID E. ELDER,
DUPONT GUERRY, IV, MD, MARTIN N. EPSTEIN,
AND MARIE VAN HORN, BS

the common acquired

with lentiginous me!

lanoma; and 6 mtatatl mlanom The

common acquired melanocytic nevus is viewed as a focal prolif-

eration of melanocytes, destined in most instances to follow a

programmed pathway of differentiation that leads to disappear-
ance of the nevus. If the p athway of differentiation is not fol-

lowed characteristic lesions result, and such lesions are regarded
s the formal histogenetic precursors of melanoma. Such a de-

Six evident lesional steps of tumor progression form the neoplastic
system that affects the human epidermal melanocyte: 1) the
common acquired melanocytic nevus; 2) a melanocytic nevus with
lentiginous melanocytic hyperplasia, i.e., aberrant differentiation;
3) a melanocytic nevus with aberrant differentiation and
melanocytic nuclear atypia, i1.e., melanocytic dysplasia;, 4) the
radial growth phase of primary melanoma; 5) the vertical growth
phase of primary melanoma; and 6) metastatic melanoma.
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WHO Classification of Skin Tumours

Edited by David E. Elder, Daniela Massi, Richard A. Scolyer, Rein Willemze

Low UV radiation exposure/CSD

High UV radiation exposure/CSD

Pathway

Endpoint of pathway

Benign neoplasms (naevi)

Intermediate/low-grade dysplasias Low-grade i
and melanocytomas dysplasia
Intermediate/high-grade High-grade

dysplasias and melanocytomas dysplasia/MIS

Low-CSD
melanoma/SSM
(VGP)

Malignant neoplasms

@o melanoma/SSM

Naevus

/

BIN

BAP1-inactivated
melanocytoma
MELTUMP

Melanoma in BIN
(rare)

| |BRAF p.V60OE

or NKA

Common mutations®®

TERT,

CDKNZA; TP53;

BRAF or NRAS

+
BAP1

DPN

Deep penetrating
melanocytoma/
MELTUMP

Melanoma in
DPN (rare)

BRAF, MAP2K1,
or NRAS
+

CTNNB1 or APC

PEM/MELTUMP

Melanoma in
PEM (rare)

BRAF +
PRKAR1A
or
PRKCA

High-CSD
melanoma/LMM

?
IMP
?
IAMP/dysplasia

Lentigo maligna
(MIS)

LMM (VGP)

NRAS; BRAF
(non-p.VGOOE),
KIT,
or NF1

TERT;
CDKN2A; TP53;
PTEN:
RACT

Desmoplastic
melanoma

?
IMP
?
IAMP/dysplasia

MIS
Desmoplastic

melanoma

NF1,

TERT, NFKBIE;

NRAS; PIK3CA,

PTPN11

Deshalb erfreut sich Clarks
altes Konzept grolSer
Beliebtheit und gelangt in der
aktuellen WHO-Klassifikation
Zu einer neuen Blite,
aufgefrischt durch molekulare
Befunde, insbesondere das
haufige Vorkommen von
BRAF-V600E-Mutationen bei
melanozytaren Naevi und
Melanomen. Offenbar sind
BRAF-Mutationen ein erster
Schritt in der Entstehung
vieler Naevi und Melanome,
aber man darf die molekulare
Grundlage nicht verwechseln
mit der Entwicklung von
Lasionen. Ein Naevus ist keine
Mutation,



sondern ein Tumor, und
dieser Tumor — ein
assoziierter Naevus — ist bei
Melanomen in der Regel
nicht nachweisbar. Die
meisten Melanome
entstehen auf zuvor
unveranderter Haut. Sie
sind schon in den
Frihstadien als solche
erkennbar und zeigen von
Beginn an ein anderes
Wachstumsverhalten als
Naevi: die entscheidende
Phase der Kanzerogenese
muss also schon
stattgefunden haben.




Dann vergrolSeren sie sich,




und die UnregelmalBigkeit
des Wachstums als direktes
Abbild ihres biologischen
Verhaltens im Gewebe tritt
deutlicher hervor,




aber wo man hinschaut,
sind es dieselben Zellen,




ein- und derselbe
pathologische Prozess, und
er erfullt die Definition einer
malignen Neoplasie,




A.B. Ackerman, 1993

namlich einer Neoplasie mit
dem , Potential, durch
lokale Destruktion oder
Metastasierung zum Tode
zu ftihren,” sofern man ihr
dazu Gelegenheit gibt.



Wenn man dies tut, wachst
das Melanom, und durch
weitere Mutationen
entstehen neue
Zellpopulationen. Mit
anderen Worten kommt es
nicht nur zu quantitativen,
sondern auch zu
qualitativen Veranderungen.
Das ist in der Natur aber
immer der Fall




und oftmals viel

dramatischer. Es reicht nicht

um von einer neuen

Entitat zu sprechen.

U
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Follow-up of melanocytic skin lesions
with digital epiluminescence microscopy:
Patterns of modifications observed in early
melanoma, atypical nevi, and common nevi

Harold Kittler, MD,2 Hubert Pehamberger,
and Michael Binder, MDa V|

Background: Digital epiluminescence microscopy (DELM)
the follow-up of melanocytic nevi. One of the promises of

Fig 1. DELM images of two benign melanocytic skin lesions. A and B, Common nevus with
symmetric enlargement without substantial structural modifications. Right image (B) was
obtained 6 months after left image. Peripheral rim of brown globules (A) is a highly charac-
teristic feature of symmetrically enlarging common nevi. C and D, Atypical nevus with sym-
metric enlargement. Substantial structural modifications are not observed. This lesion can also
be identified on the photographic overview of the patient shown in Fig 5 (white arrow). All
magnifications are identical. Bar = 1 mm.
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Fig 4. Four carly melanomas with substantial morphologic modifications over time identified by follow-
up with DEIM. A and B, Superficial spreading melanoma (Breslow thickness, 0.55 mm; Clark level, 11).
B, This image was obtained 14 months after image shown in A. Melanoma shows focal enlangement
associated with a change in shape. € and D, Superficial spreading melanoma in situ. D, This image was
obtained 7 months after image shown in €. This melanoma shows multifocal nonsymmetric enlange-
ment and a change in the prominent and irregular pigment network (it appeared in areas where it had
not been present previously or regressed where previously present). E and F, Superficial spreading
melanoma (Breslow thickness, 0.3 mm; Clark level, IT). This melanoma also shows multifocal nonsym-
metric enlargement associated with a change in shape as well as the appearance of a highly irregular and
prominent pigment network. F, This image was obtained 11 months after image shown in E. G and H,
Superficial spreading melanoma in situ. H, This image was obtained 7 months after image shown in G.
This melanoma did not enlarge but showed focal appearance of black dots in irregular distribution with
varying size. All magnifications are identical. Bar = 1 mm.

of morphologic modifications typical for early melanoma. DELM may therefore serve as a useful tool to

improve the surveillance of patients with multiple atypical nevi. (] Am Acad Dermatol 2000;43:467-76.)

Ein gutartiger melanozytarer
Tumor ohne Potential zu
toten, also ein Naevus, zeigt
von vornherein ein anderes
Wachstumsverhalten. Das
haben schon vor Jahren
dermatoskopische
Verlaufsstudien gezeigt.
Morphologisch ist er viel
gleichmalliger aufgebaut und
dadurch in der Regel
erkennbar.



Auf einem solchen Naevus
kann sich ein Melanom
entwickeln.




Dann gibt es eine andere
Zellpopulation, die auch ein
anderes Wachstumsmuster
zeigt. Nicht immer sind in
solchen Fallen die
Zellpopulationen leicht
voneinander abzugrenzen,
aber es handelt sich immer
um ein klonales
Geschehen.




Eine gutartige Zelle

//// ///// | innerhalb eines Naevus wird
| / - i \~‘~ - bose
S e ;,'.i:-;;. BT L, v :




und beginnt zu proliferieren,
ein Melanom entsteht auf
dem Naevus. So etwas gibt
es.
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Und selbstverstandlich
kénnen innerhalb eines
Melanoms neue Zellklone
entstehen, so dass die
bosartigen Zellen geradezu
teuflisch werden. In
fortgeschrittenen Stadien ist
das die Regel.



Was es nicht gibt, ist eine
allmahliche Umwandlung
der gesamten Lasion
dergestalt, dass die Zellen
erst gut gelaunt, dann leicht
verstimmt und schlief3lich
ganz bose sind. Das ist pure
Fiktion,




WHO:

Intermediate lesion

,,compound dysplastic
nevus, high grade.*

aber genau diese Fiktion
wird in der WHO-
Klassifikation vermittelt. Dies
hier soll ein ,,Compound
dysplastic nevus, high grade”
sein, definitionsgemal’ eine
,intermediate lesion” In
Wirklichkeit ist es ein vollig
harmloser Clark-Naevus,
ganz gleichmalig aufgebaut,
mit denselben Zellen und
demselben Pattern von
rechts bis links, da gibt es
keinen Hinweis auf eine
neue, aggressivere
Zellpopulation.



WHO:
Intermediate lesion

,JAtypical
Spitz tumour.*

Dasselbe gilt fir diese
Lasion, einen ,atypical Spitz
nevus”. Das
Wachstumsmuster und die
Zellpopulation sind
einheitlich. Naturlich sind
solche Lasionen oft schwer
ZU interpretieren, aber eine
Lasion, von der man nicht
weil}, was sie ist, ist keine
,intermediate lesion”
sondern eine Lasion, von
der man nicht weil, was sie
ist.



WHO Classification of Skin Tumours

Edited by David E. Elder, Daniela Massi, Richard A. Scolyer, Rein Willemze

Low UV radiation exposure/CSD

High UV radiation exposure/CSD

Pathway

Endpoint of pathway

Benign neoplasms (naevi)

Intermediate/low-grade dysplasias
and melanocytomas

Intermediate/high-grade
dysplasias and melanocytomas

Malignant neoplasms

Common mutations®®

Low-grade
dysplasia

High-grade
dysplasia/MIS

Low-CSD
melanoma/SSM
(VGP)

BRAF p.V600E
or NRAS

TERT,

CDKNZ2A; TP53,

Low-CSD melanoma/SSM

Naevus

BIN DPN

BAP1-inactivated | Deep penetrating

melanocytoma/ melanocytoma/
MELTUMP MELTUMP
Melanoma in BIN Melanoma in
(rare) DPN (rare)
BRAF or NRAS BRAF, MAP2K1,
+ or NRAS
BAP1 +

CTNNB1 or APC

PEM/MELTUMP

Melanoma in
PEM (rare)

BRAF +
PRKAR1A
or
PRKCA

|

High-CSD
melanoma/LMM

?
IMP
?
IAMP/dysplasia

Lentigo maligna
(MIS)

LMM (VGP)

NRAS; BRAF
(non-p.VGOOE),
KIT;
or NF1

TERT,;
CDKN2A; TP53;
PTEN:
RAC1

|

|

|
|
|

Desmoplastic
melanoma

?
IMP
?
IAMP/dysplasia

MIS
Desmoplastic

melanoma

NFf1,

TERT. NFKBIE;

NRAS; PIK3CA,

PTPN11

Um dies nicht zugeben zu
mussen, wurde die
diagnostische Unscharfe in eine
biologische Unscharfe
umgedeutet, als wiissten die
Tumore selbst nicht so recht,
was sie sind. Das ist natirlich
sehr bequem, denn wenn man
keine Diagnose stellt, kann man
keinen Fehler machen. Deshalb
ist das Konzept der
,intermediate lesion” so beliebt.
Aber es ist falsch, es ist
retrogressiv, und es ist
schadlich! Es ist falsch, weil es
eine synchrone Umwandlung
der Tumorzellen einer Neoplasie
nicht gibt. Es ist retrogressiy,
weil es dazu beitragt, Jahrzehnte
des Fortschritts in der
histopathologischen Beurteilung
melanozytarer Neoplasien
zunichte zu machen.



WHO Classification of Skin Tumours

Edited by David E. Elder, Daniela Massi, Richard A. Scolyer, Rein Willemze

Low UV radiation exposure/CSD

High UV radiation exposure/CSD

Pathway

Endpoint of pathway

Benign neoplasms (naevi)

Intermediate/low-grade dysplasias

and melanocytomas

Intermediate/high-grade
dysplasias and melanocytomas

Malignant neoplasms

Common mutations®®

Low-grade
dysplasia

igh-agrade
dysplasia/MIS

Low-CSD
melanoma/SSM
(VGP)

BRAF p.V600E
or NRAS

TERT,

CDKNZ2A; TP53,

Low-CSD melanoma/SSM

Naevus

BIN

BAP1-inactivated
melanocytoma/
MELTUMP

Melanoma in BIN
(rare)

BRAF or NRAS

+
BAP1

DPN

Deep penetrating
melanocytoma/
MELTUMP

Melanoma in
DPN (rare)

BRAF, MAP2K1,

or NRAS
+

CTNNB1 or APC

PEM/MELTUMP

Melanoma in
PEM (rare)

BRAF +
PRKAR1A
or
PRKCA

High-CSD
melanoma/LMM

?
IMP

?
IAMP/dysplasia

Lentigo maligna
(MIS)

LMM (VGP)

NRAS, BRAF
(non-p.VGOOE),
KIT,
or NF1

TERT,
CDKN2A; TP53;
PTEN,
RACT

|

Desmoplastic
melanoma

?
IMP
?
IAMP/dysplasia

MIS
Desmoplastic

melanoma

NFf1,

TERT. NFKBIE;

NRAS; PIK3CA,

PTPN11

Gutartige und bdsartige
Tumore werden in einen Topf
geworfen, die Begriffe
,Dysplasie” und ,,Melanoma
in situ” werden synonym
verwendet,



WHO Classification of Skin Tumours

Edited by David E. Elder, Daniela Massi, Richard A. Scolyer, Rein Willemze

Low UV radiation exposure/CSD

Pathway

Endpoint of pathway

Benign neoplasms (naevi)

Intermediate/low-grade dysplasias
and melanocytomas

Intermediate/high-grade
dysplasias and melanocytomas

Malignant neoplasms

Common mutations®®

Low-CSD melanoma/SSM

Naevus
Low-grade
dysplasia BN DEN
IS BAP1-inactivated Deep penetrating
e melanocytoma/ melanocytoma/
dpeseiiic MELTUMP MELTUMP
meI:(r)l\gfaslgSM MelanomainBIN |  Melanomain
(VGP) (rare) DPN (rare)
BRAF p.V600E BRAF or NRAS BRAF, MAP2K1,
or NRAS ‘ + or NRAS
BAP1 +
CTNNB1 or APC

ERT,

CDKN2A; TP53;

- World Health Organization Classification of Tumours

Pathology & Genetics

Skin Tumours

Edited by Philip E. LeBoit, Giinter Burg, David Weedon, Alain Sarasin

und Kriterien zur
Unterscheidung zwischen
Melanomen und
melanozytaren Naevi, die in
der alten Version der WHO-
Klassifikation von 2006
ausfihrlich diskutiert
werden,
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Low UV radiation exposure/CSD

Differential diagnosis

The differential diagnosis of the paget-
oid form of low-CSD melanoma/SSM in
situ includes Paget disease, carcinoma
in situ, spitzoid neoplasms, and other
tumours that may display a pagetoid
intraepidermal growth pattern. On immu-

Pathway

Endpoint of pathway

Benign neoplasms (naevi)

Intermediate/low-grade dysplasias
and melanocytomas

Intermediate/high-grade
dysplasias and melanocytomas

Malignant neoplasms

Common mutations®®

Low-grade
dysplasia

igh-agrade
dysplasia/MIS

Low-CSD
melanoma/SSM
(VGP)

BRAF p.V600E
or NRAS

TERT,

CDKNZ2A; TP53,

Low-CSD melanoma/SSM
Naevus

BIN DPN

BAP1-inactivated |
melanocytoma/

Deep penetrating
melanocytoma/

MELTUMP MELTUMP
Melanoma in BIN Melanoma in
(rare) DPN (rare)

BRAF or NRAS BRAF, MAP2K1,
+ or NRAS
BAP1 +

CTNNB1 or APC

nohistochemical evaluation, the tumour
cells in melanoma in situ stain positively
for the melanogytic markers SOX10 and
MITF. Staining for other melanocytic

‘markers also highlights the intraepider-

mal tumour in melanoma, but may high-
light other intraepidermal structures as
well, including pigment in keratinocytes
(e.g. HMB45 antigen and melan-A) and
Langerhans cells (e.g. S100 protein).
The dermal component in low-CSD
melanoma is composed of cytologically
atypical melanocytes that are usually
mitotically active and display minimal
reduction in nuclear size or amount of
cytoplasm, with increased dermal depth;
this is distinct from the maturation seen in
the dermal component of naevi. Mitoses
are rarely observed in benign naevi. The
few rare types of benign naevi that dis-
play mitoses are not associated with an
overlying/adjacent RGP.

finden in der neuen Version
von 2018 praktisch keine
Erwahnung. Da geht es in der
Differenzialdiagnose von ,low
CSD“-Melanomen um den
Morbus Paget und andere
Tumore mit pagetoidem
intraepidermalen
Wachstumsmuster, nicht aber
um Naevi, die ja angeblich
keine Differenzialdiagnose,
sondern Stadien desselben
Entwicklungsprozesses sind.
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Low UV radiation exposure/CSD

Pathway

Endpoint of pathway

Benign neoplasms (naevi)

Intermediate/low-grade dysplasias Low-grade
and melanocytomas dysplasia
Intermediate/high-grade igh-grade
dysplasias and melanocytomas dysplasia/MIS
Low-CSD
Malignant neoplasms melanoma/SSM
(VGP)

|  BRAF p.V600E
or NRAS

Common mutations®®

ERT,

CDKN2A; TP53;

Low-CSD melanoma/SSM

Naevus

BIN DPN

BAP1-inactivated | Deep penetrating

melanocytoma/ melanocytoma/
MELTUMP MELTUMP
Melanoma in BIN Melanoma in
(rare) DPN (rare)

BRAF or NRAS BRAF, MAP2K1,
+ or NRAS
BAP1 +

CTNNB1 or APC

Simple lentigo and lentiginous
melanocytic naevus

Definition
Simple lenligo and lentiginous melan

ICD-O code
Simy

Synonyms
Jentigo; naevus incipiens

Epidemiology

Prognosis and predictive factors
Simple lentigo and lentiginous melano-
cytic naevus are benign proliferations, [
regardless of their anatomical locations. [&
They tend to show minimal change overa |4
long period of time, and they have minimal |~
potential for malignant transformation. 1

Fig.2.08
metrical m:
esion

Und das ist im hochsten
Grade schadlich, denn
dadurch wird jede
melanozytare Lasion zur
Risikolasion erklart. Selbst
von der simplen Lentigo
heillt es, sie habe ein
,minimales Potential zur
malignen Transformation®.



Die praktische Konsequenz
dieser konzeptionellen
Verirrung ist eine

WHO Classification of Skin Tumours Verunsicherung von
Patienten und Arzten, die
sich in unzahligen

If DN margins are positive, do you typically re-excise? unnotigen Exzisionen und

Edited by David E. Elder, Daniela Massi, Richard A. Scolyer, Rein Willemze

Pathway 2001 (%) 2015 (%) Nachexzisionen
et of Gty Yes 67 98 Severe niederschlagt, wie dies aus

Observe 28 67 Moderate vergleichenden
Benign neoplasms (naevi) Winkelmann RR et al., 12 Mild U ntersuchungen
JAAD 2015; 73: 1056 2 Do not re-excise

Intermediate/low-grade dysplasias Low-grade
and melanocytomas dysplasia ‘ Tosonal i anceyies e papiay der

|
BAP1-inactivated | Deep penetrating

fitrmediste/high-grade mi — melanocytoma melanocytoma/ e
dysplasias and melanocytomas dysplasia/MIS MELTUMP MELTUMP Synonyms

Jentigo; naevus incipiens

hervorgeht: schon 2015
war das Vorgehen bei
sogenannten
,dysplastischen Naevi“ in

D= =

Epidemiology

Low-CSD

: Melanoma in BIN Melanoma in . .
i e s Lty (rare) DPN (rare) den USA viel aggressiver als
Common mutations®® | BRAFpV600E | BRAForNRAS | BRAF, MAP2K1, Prognosis and predictive factors noch 2001.
or NRAS ‘ + or NRAS Simple lentigo and lentiginous melano- |a
BAP1 + cytic naevus are benign proliferations, [
CTNNB1 or APC regardless of their anatomical locations. [
i They tend to show minimal change overa |4
e long period of time, and they have minimal ;"5‘
CDKN2A, TFS3; potential for malignant transformation. (
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POGFE
P

1 1A 2 3 45 8 7

-

Die neue WHO-
Klassifikation mit ihren
beeindruckenden
molekularen Aspekten ist
wie ein schicker goldener
Schuh.
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POGFE
P

Der Fuli, der
hineinschlipfen soll,
besteht in klinischen und
histopathologischen
Erfahrungswerten, die
etwas groRer sind als der
Schuh.
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In der WHO-Klassifikation
werden sie auf Schuhgrolle
zurechtgestutzt. Das ist im
Marchen nicht gut fir die
Stiefschwestern von
Aschenputtel, und in der
Mezidin nicht gut fir die
Patienten.



