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MELANOMAS OF CHILDHOOD *

Sopm= Serrz, M.D.
(From the Pathology Laboratories of the Memorial Hospital, New York, N.Y.)

It has become apparent over a period of years that even when a
histologic diagnosis of malignant melanoma has been made in children
the clinical behavior rarely has been that of a malignant tumor, The
disparity in behavior of the melanomas of adults and children, despite
the histologic similarity of the lesions occurring in the different age
groups, is obviously a matter of fundamental importance and the fol-
lowing questions immediately arise: Does the histologically malignant
melanoma of children differ in any structural detail from that of
adults? Can the clinical behavior of these lesions be predicted from
their histologic structure? What, if any, are the factors known to
influence the clinical behavior? Should the melanomas of children be
treated any differently from the melanomas of adults?

MATERIAL

In a search of the files of the Memorial Hospital for instances of
malignant melanoma in children, it soon became apparent that the
diagnosis had been made with far greater frequency 20 or more years
ago than in the past decade. This difference was quickly accounted
for in the usual structure of the benign pigmented nevi of children as
contrasted with that of the benign nevi of adults. In more recent
years, the criteria for the diagnosis of malignant melanoma had become
clarified to the extent that histologic features of the nevus of childhood,
formerly regarded as stigmata of malignant change, were no longer so
considered. Flowever, there remained a group of cases in which a diag-
nosis of malignant melanoma seemed histologically sound. Over a
period of years, the qualification has been added to reports of such
lesions that they probably would not behave as malignant tumors. In
order to distinguish these lesions both from the malignant melanoma
of adults and the unequivocally benign nevus of childhood, the term
“juvenile melanoma” has been adopted. The term “melanoma” in this
paper, as in common usage, has been applied only as an abbreviation
for malignant melanoma.

The material for this study is comprised of 13 cases { diagnosed
histologically as juvenile melanoma during the past 13 years and
occurring in children ranging in age from 18 months to 1z years. For

* Recelved for publication, Tune 4, 1047.
| Submitted from the Mixed Tumor Service of the Memorial Hospital,
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It has become apparent over o period of years that even when a

"It has become apparent over a period of years that even
when a histologic diagnosis of malignant melanoma has been
made in children the clinical behavior rarely has been that of a
malignant tumor. The disparity in behavior of the melanomas
of adults and children, despite the histologic similarity of the
lesions occurring in the different age groups, Is obviously a
matter of fundamental importance and the following
guestions immediately arise: Does the histologically malignant
melanoma of children differ in any structural detail from that
of adults? Can the clinical behavior of these lesions be
predicted from their histologic structure? What, if any, are the
factors known to influence the clinical behavior? Should the
melanomas of children be treated any differently from the
melanomas of adults?"




THE AMERICAN JOURNAL
OF PATHOLOGY

Oficial Publication of
The American Astotiation of Pathologists amd

BOARD OF EDITORS

CARL Eviow-1x-Caiey
MALCOLM H. SOULE, Assasraxy Esrmon
UL R CANNON TRACY B. MALLOR
R. PHILIP CUSTER SHIELDS WARREN
T. KARSNER HARRY L ZIMMENMAN

1948

[From she Pathalery Loborasarics of the Memirisl Hogpisal, New Vard, N}
llhnshtmmwpparmlamﬂpeind § years that even when a

3 3
melanoma of children differ in any siruchural detail from that of
adults? Cun II:c dlmcsl bchw!ur these lesions be eedicted l!om
their histologic What, !m:.mth factors koown t
nfluence the cliai wlb:haw + Shold the I:I.numns Ir.hddnnbe
treated any differently from !h melanomas of adolts

MaTERIAL

In & search !Lhaﬁluo the Memorial Hoepital for instances of
malignant melanoma in children, it smnhccmeu parent that the
d.I.n.;nmhn l.mmmul with far greater frequency 20 or more years
uuuuninth:pl st decade, This dJIIcrr_ntz was quickly accounted
for in the wsual st.rucr.um of the benign pigmented vevi of children 2
znrurdmmmﬂ (he beu}gnnmu . In more

years, the criteria m-rJa & diagnosis of malign amonia had becorie

clarified to the extent that msm!ngu: inamra of the u:m of childbood,

formerly regarded as stigmata of malignant change, weee no longer so
considéred. Hmrnmuwe eniained & gmu-p imesu: which u ding-

nosis of w:mcd "_ sound. Ov 2

i hla been added to reports of such

probably woul J it behave as unligu:m tumors, Ta

arder t hllt.hmlummbulhf m the malignant melanoms

o
oi adults the ui
" juvenile melanoma” has been adopted. The term “melanoma™ in this
papﬂ o5 in common wsage, has been applied only as an abbrevistion
mali mielnno

ol uveni
ecourring o children ranging in age from t& months to 12 years. For

xm\w Il-n- pallicativg, Juns
Subm T the ‘B3l Tastor Sovvice uf the Bswriel Howpital

13 patients (M:F=5:8);
age range: 18 months — 12 years

"One of the 13 cases had been
clinically malignant and the child is
dead."

Control group of "conventional”
melanoma of adults:

17 patients (M:F=5:12);

age range 14 — 19 years (12 DoD)

“There is a precipitous rise in the capacity of
melanomas to metastasize after puberty despite
the histologic similarity to the usually non-
metastasizing juvenile melanoma.”



MELANOMAS OF CHILDHOOD *
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(From the Pathology Laboratories of the Memorial Hospital, New York, N.Y.)

It has become apparent over a period of years that even when a
histologic diagnosis of malignant melanoma has been made in children
the clinical behavior rarely has been that of a malignant tumor. The
disparity in behavior of the melanomas of adults and children, despite
the histologic similarity of the lesions occurring in the different age
groups, is obviously a matter of fundamental importance and the fol-
lowing questions immediately arise: Does the histologically malignant
melanoma of children differ in any structural detail from that of
adults? Can the clinical behavior of these lesions be predicted from
their histologic structure? What, if any, are the factors known to
influence the clinical behavior? Should the melanomas of children be
treated any differently from the melanomas of adults?

Alareorar

One of the 13 cases had been clinically
malignant and the child is dead. This lesion
occurred on the sole of the foot but was
not described as involving the skin. After
rapid growth over a period of 6 weeks, a
soft white tumor, 2 cm. in diameter, was
resected from the plantar fascia.
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Fi1c. 12, ‘Spindle cell structure in a fatal case of juvenile melanoma (female, 12
years old; death 4 months after local excision). Hematoxylin and eosin stain.
¥ 180.
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their bistologle structure? Whal, if any, are the factors known to
Influence the clinical behavior? Should the melanomas of children be
treated any differently from the melanomas of adults?
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The material for this study is comprised of 13 cases ¢ dingnosed
histalogically as juvenile melinoma during the past 13 years mnd
cecurring in children ranging in age from & months ta 12 years. For

* Woveived for pulilicaticn, Juns 4, ro4r.
1 Submitted from thrmnllk.hwﬂw

"In general, it was concluded that differentiation histologically between the juvenile and
adult melanomas could not be made with certainty in most cases. The one feature,
found in almost one-half the cases of juvenile melanoma, that seemed to permit a
histologic distinction from adult melanoma, was the presence of giant cells (Figs. 7 and
8)."

"The juvenile
melanoma may be
distinguished
histologically from
adult melanoma in
about one-half the
cases by the

g/ | presence of giant
cellsin the former
which seldom occur
in the latter."







TUMORS (F THIE SOFT SOMATIC TISSUKS IN INFANCY AND
CHITLIHOOD

Groree T. Pack, M.D., axn TroMmas J. Axerew, M.D.
New Yorx, N. Y.

UMORS are extremely rare in the early years of life with the ex-

eeption of those which veeur more specifically during that period.
In eomparison with similar tumoers in older persons, eancers in the young
are move rapidly growing, highly cellular, undifferentiuted, anaplastic
neaplasins of greater malignaney.

From Jan. 1, 1917, to Oct, 1, 1938, at the Memorial ITospital, New
York, there were one hundred patients under 16 vears of age with
tumors of the soft parts, excluding the majority of those on the head
and neck.

Sarcoma of the soft parts in ehildren is nol encountered to any econ-
siderable degree, necording 1o reports in the literature. Amoug all eases
admitted 1o the Radiation Serviee at Bellevue Hospital, New York, from
1924 to 1934, Kaplan and Rubenfeld found 78 soft tissue sarcomas, ex-
clusive of those in the eye, lymphosarcoma, and Kaposi’s disease, In
only four instanees were the palients under 16 years of age—2, 5, 13,
and 15 years, respectively.

Sinee our fignres cover a long period, nearly twenty-two years, in a
hospital devoted solely 1o the treatment of cuncer and allied diseases,
it may be concluded that sueh tumors are rave in early life,

TasLy 1
Disramuriony Acoorbing 'to Type oF Tuson

YRR OF TUMOR ‘ w1 MHEER PER UENT
A. Malignatit Twmors

Total a8 1004
1. Niurpgenis sareoms 28 0T
2. Neirocytoma 1 L7
A Liposarconis 18 24
4. Hhabdamyosarcomy 2 34
0. Surcnma unclassified 1 17.2
. Melanoma ¥ 121
7. Malipupol synovioma 1 L7
8. Gronolution cell snreama 1 B p

B, Homtgh Twmms

Totul 42 100.0
1. Neurofibromn i} 23.8
2, Lipoma 11 26,2
3. Nuevus (melanotic) 17 10.4
4. nus famnor 1 24
A. Nunthoma or honign giant-cell tumor 2 4.8

of tendon sheath
G Terntasd tomor 1 24

Part of a Synposivm on Tamoers of Childhood, New York Academy of Msdicine,
Sectlon on Pediatrics, Dee 9, 1037,

From the Mixed Tumor Service of the Meinorisl Hospital for Cnneer and Allled
Diseases, New York, N. ¥.
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J Pediatr 1939;15:372-400

"Although malignant melanomas are found
in infancy and childhood, they are of low-
grade malignancy and seldom metastasize.
Under the microscope these tumors may be
indistinguishable from other melanomas
occurring in adult life which exhibit a high
degree of malignancy by diffuse metastasis,
so that the pathologist, on microscopic
examination, may term them melanomas,
vet their behavior is not in keeping with
their morphologic structure.”




A REORIENTATION ON THE HISTOGENESIS AND
CLINICAL SIGNIFICANCE OF CUTANEOUS
NEVI AND MELANOMAS*

ArtHUR C. ALLEN, M.D.

EW will question that of all the tumors
of skin, the pigmented lesions are probably
the most frequently misdiagnosed.® The er-
rors are in two directions: The benign nevi
are often called malignant and the malig-
nant melanomas arc in many instances con-
sidered benign. The gravity of either error
is obvious; the basis for the errors is less
obvious although clearly worth studying.
For reasons to be elaborated, it now seems
likely that the ultimate source of a great
many of the diagnostic difficulties stemns from
insecure and, what is perbaps more to the
point, impractical morphogenetic informa-
tion that hence cannot be applied cfectively
in the day-to-day diagnosis of the pigmented
lesions, It is true that very often the under-
standing of the morphogenesis of a neoplasm
is not a requisite for the accurate judgment

reflect a more serious error in fundamental
concept, still remains to be shown. The prob-
lem is immenscly complicated and it need
not be mentioned that the service rendered
by the classical contributions to the neuro-
genic theory remains established. Neverthe-
less it would be unwise to deny that therc
has developed a nimbus of mysticism and
authoritativencss  around this theory that
pussibly has served to dissuade inquiry by
troubled pathologists,

The basic issue is briefly this: Does the
malignant melanoma originate from the
common mole? The clarity and validity of
the answer to this question are directly de-
pendent on the evidence that is offered with
regard to the histogenesis of a varicty of pig-
mented cutaneous tumors.

Actually there is noteworthy evidence to

MALIGNAN'T

MELANOMA

A Chinicopathological Analysis of the Critevia for
Diagnosis and Prognasis

AwrtHur G, ALLEN, M.D., AND SOPHIE SPITZ, M.D.

£ PREVIOUSLY PRESENTED EVIDENCE that wis

i \‘ intended primarily 1o clarify in a prac-
tieal, workable manner the eriteria [or the his-
wological dingnosis ol nevi, juvenile melanomas,
and malignant melanomas #5435 20 This was
done because it appeared that the recondite
histogenetic concepts then in vogue had not
measurably supplicd the answers to what the
pathologist needed to know in order 1o be able
tostate confidently that 4 given lesion, particu-
larly the small one, was or was not malignant.
Acecordingly, we defined in decail the clinical
and histological leatures of the melanocarcine-
ma and of eacl of the several var lellcs Of nevi,

Erom these daraile th, e

tyF = I addition, because it was appar-
ent that several of the lesions were not
autochthonous but, rather, represented a
stage in the evolution of the junctional nevi,
@ histogenetic concept eml)mly:ng this rela-
tionship was outlined.? In accordance with
this concept, the junctional nevi, the intra-
dermal nevi, the juvenile melanomas, and
the melanocarcinomas of both skin and mu-
cous wembranes are ol epithelial rather than
of neural origin,

These, then, represenced the broad principles
of our concepts of the histogenesis and the diag-
nostic eriteria of the nevi and melanocarcino-
mas, impressions that were dervived from a

“There is a group of lesions occurring
before puberty which, despite their

having the histological characteristics of
melanomas, do not behave as malignant
lesions.”

From the Department of Pathelogy, Memorial
Hospital, New York, N. Y,

® The material on which this paper is based was
studied at The New York Memorial Hospital for
the Treatment of Cancer and Allied Diseases and
The Army Institute of Pathology (Deérmal Reg-
fery

Rgttwcd for publication, May 3, 1948.

small measure the difficulties attending the
diagnosts, especially of the early melanoman
where a passibility of salvage of patients exists.
Toward this end, it will be necessary to define
the somewhat confused terminology of the
histological variants of nevi, to review the gen-

(28)

Cancer, 1949;2:28-56

We classify the lesions as follows:

A. Benign

1. Intradermal nevus (common mole)

2. Junctional nevus
3. Compound nevus
4. Juvenile melanoma

5. Blue (Jadassohn-Tieche) nevus

T TR T T

7. Tha, for this reason, when feasible, moles
in these three locations should be prophy-
lactically excised, preferably prior to puber-
From the Pathological Labavatories, Memorial Cen

rer for Cancer and Allied Discases, New York, New York.
Received for publication, July 14, 1952,

Cancer 1953;6:1-45

omit Turther discussion of the histogenesis of
these lesions for the time being, except o state
that nothing we have observed in this material
—or in the literature—has in any degree repudi-
ated the validity of the concepts previously out-
lined.* ' Finally, with regard to the use of the




Review Article

Nevus of Large Spindle and/or
Epithelioid Cells (Spitz’s Nevus)

Uleire Paniago-Pereira, MD); John C. Maize, MD: A, Bernard Ackerman, MD

* By now It ls well recognized that there
is a benign melanocylic nevus, common
In the young and common enough in
adults, that has histological Testures that
are confusable with those of malignant
melanoma. The anomaly Is usually re-
ferred lo as benign juvenile melanoma,
sometimes as Spitz's nevus, and, by some
histopathologists, as spindle and epithe-
llold cell nevus, All the histological sublie-
ties and variations of lhe condilion are
still mot fully appreciaied and some of
them are stlil baing misintarpreted s
those of malignant melanoma.

‘Wa herewlth present & sludy designed
to clarity the Issues and offer firm crilerla
for  histological differenilation of the
nevus In point from malignant melano-
ma.

We also suggest a new name lor it and

(Arch Dermatal 114:1811-1823, 1978)

his i= & study of the histological

features of 200 specimens of that
distinctive melanocytic nevus, which
was originally designated juvenile
melanoma by Spitz, collected during a
three-year period in the Dermatopa-
thology Laboratory of the New York
University Medice] Center. To us, the
term "nevus of large spindle and/or
epithelioid cells” is most informative
because it describes and emphasizes

Arvapted for publication Aug 7, 1978

Frum the Departments of Dermatology (Iirs
Paniugo-Pereira, Maize, and Ackerman), and
Pathology (Dr Ackerman), New York University
School of Medicioe, New York. Dr Maize is now
with University of Buffalo School of Medicine,
and Dr Pereiru s with The City Heapital, Bragil-
in, Brazil,

Heprint requests ko Dermatopalhology Sec-
tion, Skin and Cancer Unit, New York University
Medical Center, 562 First Ave. New York, NY
10016 {Dr Ackerman).

Arch Dermatol—Vol 114, Dec 1978

thuse microscopic characteristics that
differentiate this nevus from all other
melanoeytic nevi and from malighant
melanoma.

Thirty-nine percent of the nevi
came from patients who were less
than 14 years of age; 61% were from
persons older than age 14. The young-
est patient in this series was 13
months old; the oldest was 69 years
old. The most common locations for
the nevus of large spindle and/or
epithelioid cells were the head and
legs. The legs were sites of prediles-
tion for the lesions in women.

We have classified the nevus of
large spindle and/or epithalioid cells
by histological patterns and hy cell
types. By pattern, they were found to
be junctional in 8.5% of the cases,
compound in 66%, and intradermal in
24.5%. By cell type, they were predom-
inantly spindle shaped in 54.5% of all
cases, predominantly epithelioid in
21%, or a combination of both cell
Lypes in 24.5%. Some histological vari-
ents were found and described as
granulomatous, lichenoid, and desmo-
plustic. Specimens that were sessile
and papillomstous with prominent
telangiectasias, severe edema of the
dermis, and containing “acantholytic”
epithelioid cells and seant melenin
were identifishle &z coming from
young children; those that were dome
shaped and associated with isolated
large spindle and/or epithelioid cells
in & markedly fibrotic dermis were
considered to be from adults.

An attempt has been made to estab-
lish histologieal eriteria for the recog-
nition of every pattern and type of
nevus of large spindle and/or epithe-
lioid celis and for differentiating
them from malignant melanomas,

These eriteris have been categorized
according to importance as major and
minor features. The major features of
nevus of large spindle and/or epithe-
lioid cells are some unusually large
celle, spindle and/or epithelioid cells,
sharp lateral demarcation of the
intraepidermal melanceytic compo-
nent of the lesion (no horizontal
extension of individual melanocytes),
rare or sparsé individual melanoeytes
high above the epidermal bassl layer,
and progressive maturation of nevus
cells the deeper they lie in the dermis,
Minor features, those that are found
commonly enough but are not erueial
for disgnosis, are telangiectasia, peri-
vascular inflammatory eell infiltrates,
epidermal hyperplasia, elefts between
nests of melanocytes and surrounding
epidermal keralinoeyles, giant nevus
cells, fibrosis, edema, and scanty
melanin.

Finally, the most important reports
ahout this nevus have been eritically
reviewed and differences of opinion
have been brought into sharper
foeus.

HISTORICAL ASPECTS OF
NEVUS OF LARGE SPINDLE
AND/OR EPITHELIOID CELLS

fn 1010, Darier and Civatte re-
ported the case of an B-month-old boy
in whom & fast-growing, red nodule
had developed on the nose that histo-
logieally showed what they inter-
preted to be nevus cells and fusiform
cells! Those renowned dermatolo-
gists, so expert in dermatopathology,
were not able to decide, either from
the clinieal or the histological fea-
tures, whether they were dealing with
a benign or a malignant melanocytic
Jesion. During the years pathologists

Spindle Gell Nevus—Paniago-Peraira et al 1811

Spitz's original term "juvenile melanoma" has
been widely used. Because of the biologic
benignity of the lesion, McWhorter and
Woolner preferred the term "benign juvenile
melanoma" and others subsequently adopted
this name. Pack et al introduced the term
"orepubertal melanoma" in 1947, and this
designation was used again by Pack in later
articles and also by other authors. Other terms
that have been suggested are "juvenile
melanoma of the epithelioid cell type”, “spindle
cell compound nevus”, “Spitz tumor”, “so-called
juvenile melanoma”, “pseudomelanoma’”,
“naevus prominens et pigmentosus”, “spindle
cell, epithelioid cell and round cell juvenile
melanoma”, “nevus with large cells”, and
"melanoma of Spitz," or "tumor of Spitz of
fusiform cell nevus."




SPINDLE AND EPITHELIOID CELL NEVI IN
CHILDREN AND ADULTS
A Review of 211 Cases of the Spilz Nevus

D. Weepon, FRCPA* anp J. H. Litrie, FRCPA, FRCPATIH!

A large series of 211 Spitz nevi is reviewed. 30% of the lesions were from
patients 20 years of age and over. The trunk and lower extremity were most
commonly involved. There were no significant histologic differences between
cases from adults and children. Features which may help in differentiating
atypical Spitz nevi from malignant melanoma include the presence of some
nevus cell maturity at the base, an absence of atypical mitoses, no significant
upward epidermal spread and the nuclear chromatin pattern.
Cancer 40:217-225, 1977,

Tm: SPITz NEVUN (BENIGN JUVENILE MELA-
noma, spindle epithelioid cell nevus) is a
benign tumer, found predominantly in chil-
dren and adolescents, which has some histo-
logic resemblance to malignant melanoma.
During the study on melanoma by the

MerHons

The cases examined were [rom the files of the
Princess Alexandra Hospital, Brisbane, which
included referrals to one of the pathologists
(). H.L.) of the Queensland Melanoma Project

(Q.M.P.) and from the files of most of the pa-
thology laboratories in Queensland. In all a ro-
tal of 220 cases were examined, but on review,
nine lesions were regarded as not being Spitz

Queensland Melanoma Project® (which showed
that the northern Australian State of Queens-
land has the highest incidence ol melanoma in
the world of 16 cases per 100,000 population). it

Review Article

Nevus of Large Spindle and/or
Epithelioid Cells (Spitz’s Nevus)

Uleire Paniago-Pereira, MD; John C, Maize, MD: A, Bernard Ackerman, MD

® By now Il Is well recognized that there
is a benign melanocytic nevus, common
In the young and common enough in
adults, thal has histological leatures that
are confusable with those ol malignant
melanoma. The anomaly Is usually re-
ferred lo as benign juvenile melanoma,
sometlmes as Spitz's nevus, and, by some
histopathologists, s spindle and epithe-
lield cell nevus. All the histological subtie-
ties and variations of the condition are
stiti not fully apprecialed and some of
them are stil being misinterpreted as

those microscopic characteristics that
differentiate this nevus from all other
melanocytic nevi and from malignant
melanoma.

Thirty-nine percent of the nevi
vame from patients whoe were less
than 14 years of age; 61% were from
persons older than age 14. The young-
est patient in this series was 13
monthe old; the oldest was 69 years
old. The most common locations for
the nevus of large spindle and/or

epithelioid cells were the head and
1 Tha L dil,

These eriteria have been eategorived
according to importance as major and
minor features. The major features of
nevus of large spindle and/or epithe-
lioid cells are some unusually large
cells, spindle and/or epithelioid cells,
sharp lateral demareation of the
intraepidermal melanceytic compo-
nent of the lesion (no horizantal
extension of individual melanceytes),
rare or sparse individual melanoeytes
high above the epidermal basal layer,
and progressive maturation of nevus

"The term Spitz nevus has been used in accordance
with recommendations on nomenclature of a
committee of Australian pathologists in 1967. This
name gives credit to the late Sophie Spitz who firmly
established the histologic criteria for the diagnosis of
these tumors and avoids the confusion engendered
by the word "melanoma" in the title "benign

juvenile melanoma".

aaen citos af

colls the desner thev lie in the dermis

. . . Ked R T T

and 10 Dr. Neville Davis, Coordinator, Queensland Mela- IEHE. O N6 NARED: FYe e esc.np TR .crms

noma Praject. for his continised support used were flat or uneven, plateau-like or slightly
Accepted for publication Octaber 25, 1976, elevated and polypoid or hemispherical. These
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"In our opinion, "the nevus of large spindle and/or
epitheloid cells" is the best histological descriptive
term for the lesion under consideration and "Spitz's
nevus' is an appropriate eponymic designation for

historical purposes.”

term "nevus of large spindle and/or
epithelioid cells” is most informative
because it deseribes and emphasizes
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Bermits, and contammng scan s
epithelioid cells and scant melanin
were identifiable as coming from
young children; those that were dome
shaped and associated with isolated
large spindle and/or epithelioid cells
in & markedly fibrotic dermis were
considered to be from adults.

An attempt has been made to estab-
lish histological eriteria for the recog-
nition of every pattern and type of
nevus of large spindle and/or epithe-
lioid celis and for differentiating
them from malignant melanomas,

{n 1910, Darier and Civatte re-
ported the case of an B-month-old boy
in whom & [ast-growing, red nodule
had developed on the nose that histo-
logically showed what they inter-
preted to be nevus cells and fusiform
cells! Those renowned dermatolo-
gists, so expert in dermatopathology,
were not able to decide, either from
the clinical or the histological fea-
tures, whether they were dealing with
a benign or & malignant melanocytic
Jesion. During the years pathologists
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The term "Spitz nevus" was used colloguially in discussions at the microscope
and in meetings in the US in the 60s.

Chieregato GC, Cardin de Stefani EL.

On 2 cases of Spitz-Allen compound nevus (so-called juvenile benign melanoma).
Minerva Dermatol 1965;40:463-471

Sapuppo A.
On evolution of Spitz nevus.
Minerva Dermatol 1965;40:61-68



Review Articls

Nevus of Large Spindle and/or
Epithelioid Cells (Spitz's Nevus)
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Fig 1.—Left, Diagnostic features of nevus of large spindle and/or epithelioid cells showing well-circumscribed
melanocytic lesion in epidermis (ie, intragpidermal melanocytic component stops abruptly in horizontal dimension),
elongated nests of epidermal melanocytes oriented perpendicular to surface of specimen, clefts between nests of
epidermal melanocytes and surrounding keratinocytes, epidermal hyperplasia, hypergranulosis and hyperkeratosis
(hematoxylin-eosin, original magnification x 36). Right, Higher power view of Fig 1, left, showing sharp circumscrip-
tion of lateral aspect of intraepidermal melanocytic component. Note that there is no horizontal extension of atypical

melanocytes, either singly or in small nests, beyond more peripheral nest pictured here (hematoxylin-eosin, original
magnification x 40).

Fig 2.—Left, Somelimes after frauma to nevus of large spindle and/or epithelioid cells, lesion becomes crusted

and epidermal hyperplasia is accentuated, as shown here (| ylin-eosin, original i 1 X 34).
Right, Higher power view of Fig 2, left, showing scale crust, irregular epidermal hyperplasia, and nests of
spindle-shaped melanacytes within epidermis and dermis. Some of are multin {! =

ylin-eosin, original magnification x 80),

Fig 3.—Left, Desmoplasﬂc variant of nevus of large spindle
and /or epithelioid cells showing spindle cells in haphazard array
In upper part of dermis. Dveflymg epidermis is hyperplastic, as in
dermatolibroma (h -0sin, original ification x 36).
Right, Higher power view of Fig 3, left, showing isolated spindie
and epithelioid cells in fibrotic dermis. Small nest of spindle cells
may be seen at lower left corner (hematoxylin-eosin, original
magnification x 300).

Fig 4. —Left, This pap i typs of nevus of large spindle and/or aplthstiold cells
is unquestionably from young child becausa of general configuration of Isshan severe edema, prominent
vasculature, and tendency of cuboidal nevus cells to sep one from (t yli :asln original

magnification x 9). Right, “Acantholytic"" cuboidal nevus cells, edematous stroma, and increased number of
dilated vessels are all signs of nevus of large spindle and/or epithelioid cells in youngster (hematoxylin-
eosin, original magnification x 38).



Fig 5.—Left, This sessile example of nevus of large spindle and /or epithelioid cells must be difterentiated trom

granulomatous dermatitis. | x are y never sessile and their epithelioid
cells are histiocytic rather than rnelanocyﬂc (hemamxylin-eosln or\fglna! rnannlﬁcation x9). Righ: Hngher puwer
view of Fig 5, left, epithelioid ytes that simulate n,

magnification x 40).

Fig 6.—LeM, Fibrosis is often feature of nevus of large spindle and/or epithelioid cells, as illustrated here. In
addition to fibrosis, lesion shows numerous muninuclsa‘hed nevus cells in upper part of dermis and maturation of

nevus cells in lower parl (| i % 36). Right, Multinucleated giant nevus
cells and fibrosis are better seen in this higher power view of Fig 6, left (hematoxylin-eosin. original
magnification x 90).

Fig 7.—Left and right, Melanocytes in nevus of large splndle and/or epithelioid cells are usually confined to lower half of
epidermis but, episodically, some melanocytes may be found (both singly and in nests) at all levels of epidermis, including
cornified layer, as shown here. This is Spitz's nevus, rather than malignant melanoma, because of elongated nests of
melanocytes, clefts, irregular epidermal hyperplasia, hypergranulosis, and hyperkeratosis. Furthermore, although not
pictured here, intraepidermal melanocytic component was sharply circumscribed laterally (left, hematoxylin-ecsin,
original magnification x 36; right, hematoxylin-eosin, original magnification x 90).



Fig B.—Left and right, Pink color of some large spindle and/or epithelioid cell nevi in children results, in large part,
from widely dilated blood vessels and relative absence of melanin, as pictured here. This is compound epithelioid
type of Spitz's nevus (left, hematoxylin-eosin, x 9; right, hematoxylin-easin, original magnification x 386).

Fig 9.—Left and right, In nevus of large spindle and/or epithelicid cells shown here, predommanlly Iymphnr.yh!: infiltrate is
present around vessels throughout lesion, whereas in malignant melanomas. infiltrate is usually present beneath
neoplasm (left, h toxyli in, original mag ion x 9; right, hematoxylin-eosin, original magnification x 36).

Fig 10.—Left, Compound type of nevus of large spindle and/or apithelluld cells showing elongated nests of
spindle-shaped melanocytes within epidermis and in dermis. Note clefts between intraepidermal nests of
melanocytes and surrounding keratinocytes, irregular epidermal hyperplasia. hypergranulosis, and hyperkeratosis

{t li original ification x 30). Right, Higher power view of Fig 10, left, showing to better
a.dvanrage elongated nests of malanocms clefts, epidermal hyperplasia, hypergranulosis, and hyperkeratosis
¥ in, original mag Y X

Fig 11.—Left, Compound type of Spitz's nevus demaonstrating
maturation of nevus cells as they descend progressively into
dermis. Note large cuboidal nevus cells in upper part of dermis
and relatively small spindie cells in lower part (hematoxylin-eosin,
original magnification x 9). Right, Closer look at nevus calls in
upper part of dermis in Fig 11, left, showing them to be strikingly
alypical cuboidal cells. Many nevus cells are multinucleated
(hematoxylin-eosin, original magnification x 300).




Review Arficle

Nevus of Large Spindle and/or
Epithelioid Cells (Spitz’s Nevus)

Uleire Paniago-Pereira, MD; John C. Maize, MD: A, Bernard Ackerman, MDD

* By now Il ls well recognized thal there
is 3 benign melanocylic nevus, common
In the young and common enough in
adults, that has histological Teatures that
are confusable with those of mallgnant
melanoma. The anomaly Is usually re-
ferred lo as benlgn juvenile melanoma,
sometimes as Spitz’s nevus, and, by some
histopathologists, as spindle and epithe-
lold cell nevus. All the histological sublie-
tles and variations of lhe condition are
sl not fuily apprecialed and some of
them are silil being misinterpreted as
those of malignant melanoma.

Wa herewlth present a sludy designed
to clarity the Issues and offer firm criterla
for histological differentiation of the
nevus In point from mallgnant melano-
ma.

We also suggest a new name lor it and

{Arch Dermatol 114:1811-1823, 1978)

his iz & study of the histological

features of 200 specimens of that
distinetive melanocytic nevus, which
was originally designated juvenile
melanoma by Spitz, collected during a
three-year period in the Dermalopa-
thology Laboratory of the New York
University Medical Center. To us, the
term "nevus of large spindle and/or
epithelipid cells” is most informative
because it describes and emphasizes
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those microscopic characteristics that
differentiate this nevus from all other
melanocytic nevi and from malighant
melanoma,

Thirty-nine percent of the nevi
came from patients who were less
than 14 years of age; 61% were from
persons older than age 14. The young-
est patient in this series was 13
months old; the oldest was 63 years
old. The most common locations for
the nevus of large spindle and/or
epithelioid cells were the head and
legs. The legs were sites of prediles-
tion for the lesions in women,

We have classified the nevus of
large spindle and/or epithelioid cells
by histological patterns and by cell
types. By paltern, they were found to
be junctional in 8.5% of the cases,
compound in 66%, and intradermal in
24.5%. By eell type, they were predom-
inantly spindle shaped in 54.56% of all
cases, predominantly epithelioid in
21%, or a combination of both cell
types in 24.5%. Some histological vari-
ants were found and described as
granulomatous, lichenoid, and desmo-
plustic. Specimens that were sessile
and papillomatous with prominent
telangiectasias, severe edema of the
dermis, and containing "scantholytic”
epithelioid ecells and scant melenin
were identifiable 4s coming from
young children; those that were dome
shaped and associated with isolated
large spindle and/or epithelioid cells
in a markedly fibrotic dermis were
considered to be from adults.

An attempt has been made to estab-
lish histologieal eriteria for the recog-
nition of every pattern and type of
nevus of large spindle and/or epithe-
lioid cells and for differentiating
them from malignant melanomas,

These eriteris have been eategorized
aecording to importance as major and
mminor features. The major features of
nevus of large spindle and/or epithe-
lioid cells are some unusually large
cells, spindle and/or epithelioid cells,
sharp lateral demarcation of the
intraepidermal melanocytic eompo-
nent of the lesion (no horizontal
extension of individual melanocytes),
rare or sparse individual melanocytes
high above the epidermal basal layer,
and progressive maturation of nevus
cells the deeper they lie in the dermis,
Minor features, those that are found
rommonly enough but are not erucial
for diagnosis, are telangiectasia, peri-
vascular inflammatory cell infiltrates,
epidermal hyperplasia, clefts between
nests of melanocytes and surrounding
epidermal keralinocyles, giant nevus
cells, fibrosis, edems, and scanty
melanin,

Finally, the most important reparts
about this nevus have heen eritically
reviewed and differences of opinion
have been brought into sharper
focus.

HISTORICAL ASPECTS OF
NEVUS OF LARGE SPINDLE
AND/OR EPITHELIOID CELLS

fn 1910, Darier and Civatte re-
ported the caze of an B-month-old boy
in whom a fast-growing, red nodule
had developed on the nose that histo-
logically showed what they inter-
preted to be mevus cells and fusiform
cells! Those renowned dermatolo-
gists, so expert in dermatopathology,
were nol able to decide, either from
the clinical or the histological fea-
tures, whether they were dealing with
a benign or a malignant melanocytie
lesion. During the years pathologists
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Mayjor features

Large melanocytic cells

Spindle and/or epithelioid cells

Sharp lateral demarcation of the nests of intraepidermal
melanocytes

Maturity of cells (i.e., the melanocytes become smaller with
progressive descent in the dermis)

Rarity of individual melanocytes high above the basal cell layer

Minor features

Teleangectasia of the upper dermal vessels

Inflammatory infiltrate

Epidermal hyperplasia

Clefts separating nests of melanocytes from the surrounding
keratinocytes

Giant melanocytes

Dermal fibrosis

Edematous appearance of the papillary dermis

Sparsity or complete lack of pigmentation

Mitoses (usually not more than 2 per high power field)




The American Journal of Dermatopathology
Volume | Number 4
Winter 1979

Findings by Conventional Microscopy:
Hideko Kamino, M.D.
Elissa Misheloff, B.A.

A. Bernard Ackerman, M.D.

Findings by Electron Microscopy:
Thomas J. Flotte, M.D.

M. Alba Greco, M.D.

Eosinophilic globules in Spitz’s nevi

New findings and a diagnostic sign

ABSTRACT Dull pink globules were found within the
epidermis in 65% of junctional, 75% of compound, and
25% of intradermal types of Spitz's nevi (the nevi of large
spindle and/or epithelioid cells). These globules were
PAS-pasitive, diastase-resistant and also were positive
with the trichrome stain. Similar-appearing eosinophilic
globules were noted in the epidermis in only 2% of ma-
lignant melanomas and in but 0.9% of ordinary melano-
cytic nevi. The globules in malignant melanomas and in
ardinary melanocytic nevi were negative with PAS and
trichrome stains. Therefore, the finding of PAS- and tri-
chrome-positive eosinophilic globules within the epidermis
is a helpful sign for histologic differentiation of Spitz's
nevus from malignant melanoma.

From the Departments of Dermatology and Pathology, New
Yor: University School of Medicine, New York, New

York.

Current address: Centro Médico La Raza, Instituto Mexicano
del Seguro Social, Mexico City (HK); fourth-year medical
student, New York Medical College (EM).

The histologic differentiation of Spitz’s nevus (the
nevus of large spindle and/or epithelicid cells) from
malignant melanoma is of utmost importance in
dermatopathology. Most authors agree that no
single histologic finding enables absolute differen-
tiation of the benign neoplasm from the malignant
one. One of us (HK), while reviewing a large series
of melanocytic lesions, observed distinctive eosino-
philic globules within the epidermis and the dermis
of many specimens of Spitz's nevus. The microscopic
appearance of these globules and their significance
is the subject of this paper.

MATERIALS AND METHODS

Two hundred ninety-three examples of Spitz's nevi
that were junctional, compound, or intradermal
were studied in sections stained by hematoxylin and
eosin. In addition, as controls, equal numbers of
malignant melanomas of all types and of melano-
cytic nevi that were junctional, compound, or in-
tradermal were also studied. Some sections that
showed eosinophilic globules were stained by PAS
and by PAS after digestion with diastase, crystal
violet, and trichrome.

Histologic findings
Eosinophilic globules, singly (10 u) and in aggre-
gates (110 g), were found in the epidermis of 175 of

() ih)
FIGURES 1a and 1& .
In the epidermis above the tip of a dermal papilla in the center of the field are small, dull pink homogeneous globules in a small round
aggregate. Note the single more brightly cosinophilic dyskeratotic cell at the left of the aggregate of dull pink globules.

FIGURES 23 and 26

In this typical Spitz's nevus, dull pink homogeneous globules may be seen within the center of nests of melanocytes within the epidermis
and seemingly within the keratinocytic portion of the epidermis. The higher magnification shows an aggregate of eosinophilic globules
within a nest of melanocytes.

FIGURE 3 FIGURE 4

The eosinophilic globules in Spitz's nevus take the PAS stain The eosinophilic globules in the lower part thht epidermis are

as shown here. The globules are resistant to diastase. colored blue with the trichrome stain, as seen in the photomi-
crograph.
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Dull pink globules
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Spindle Cell and Epithelioid Cell Nevi with
Atypia and Metastasis (Malignant Spitz Nevus)

Kuthleen 1. Smith,
Henry G. Skelton 11, cor Mo usk,

LYC mie s, Terry L, Barrell, con mc uss,

(igorge P. Lupton, cou s usa, and James H. Graham, M.,
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The hisledogic crlers fur the diagnusty ol spindlc
ol amd epitbelinnl cell nevies (S&E novus) were
farst idescribed in 1948 by Dv, Sophie Spite (23)
Priof Lo Dr, Spie’s publication, S&E mevl were

idered to be hisiologically imdistinguishubde
I'lrrm malighant melenoonss (MM of mdalis (19
they were called “juvenile melanomas.” Hecause
ey wire ithuught] fu be highly susesptible o ma-
liggnaimt i . the of chuics was
szpacal removal prios o pubesty (190 However,
Pasch amd ﬂnﬁ:b:m slaled im 1939 thal These juvenile
miekinamas seldom metatasiza (195 snid labal MM
im children are very rae

In 1054, McWharter asd Woolner reviewed the
materisl i the Mayo Chnic aml confirmsd the opin-
wm of Spitz that “jmvenile mebsomr=s™ are cling
cally benign lesions {193, Tn 1934, Helwig angoed
Ut the torn “javenile melsnoma” wan tmapprapei-
l|l Because hese lessnna qlln aoour |.| lduhl. umd

the 1erm ™" " hasm oan-
ndntsen (125 He proposed ik term lplnﬂu cell
nevus' bevause of the lcsien's many clengaissd
spinuie-shaped celbs. bn 1960, Kermen and ACker-
mam introduced the term *spéndle cell and epithel=
el cell nown™ (123,

In 1953, Alles and Spite eatablished the Following
criterin for differentiniing S&E nevus from MM
U1K iab femtures of & compoand sevur, () edema
and lelangicelasin in the wpper porbion of the der-
miw, (€] meebs ol cells sharply separaked from the
warrousding kernlinocytes, () lage spindie or epi-
thlivid celhy. (c) Towton-like gisnt cell, (f) ahrups
transition Between acanthiolyise cells in the jusec-
bional mests amd the evinet epsderming (g
relative spanily of pigmestation, snd (hi relative
superficialily of ibe major lsndmarks of ibe lesion.
Altha Armetd Forces lestitite of Pathology (AFTIY,
w bave scen uncommon lesis thal o sddizion

3/32 cases with palpable
lymph nodes.

Another 3 in which lymph
node involvement was
detected on elective
dissection.

30/30 patients with follow-
up data are alive and well

FIG. 7. Mitotic figures may be present deep in the ne-
Vus.



FI0. 1. Throe examples ol lesions thal extend deep inlo
tha subcutansous tat (Fig. 1e on lacing pagal.

FIG. 2. Hightr-pownr view of Fig
1b. The deep margin is rounded
and pushing rather than infiltrats
Ing. This lesion also illustrates tha
Iymphoid infiltrate around (ha le-
Slon as well as perivasculary. Th
inliltrale containg numerous
Plasma calls.




Atypical Spitz Nevi/Tumors: Lack of Consensus
for Diagnosis, Discrimination From
Melanoma, and Prediction of Outcome
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proposed  for  their  diserimination  rom mels-
noma 0 A perusal of the literore, bowever,
suggesy ihiat many Spite wevi deviate from an idealiced
ar stereotypical depletion thar has been proteulgated,
pn'u'ming in many insmnees considerable diffioulies
with the diifcrential diagnosis of melanoma. Complicat
g maniens b the imsettling siuation that there i no
uniformity of epink o de aahorbisive, chssdial
articles wiih regamd o the salient features that enahle
the reliable discrimination of the Spie nevas from
melanoma [eg. compare -L-l.pg_ﬂmiu: criteria in Weedaos
unel Linke,* McWhorter and Wollner,” Paniago-Perein
e al, " wnal Berwen anal Avkerman™; Talile 1), Similarly,
any given st of puhl.hhh] guidelines for e pariing
Spatr eyl G melanomas can ondy be presumptive,
because rigomous stialies with sulficient pumbens. of
cuwesy with longterm rrdlanpp are i avalable (L8
Fanizgeel'vreira et al' ) for validation of the discrimina-
tive criteria by the natural hisory of the disezse,
Mareover, practical experience sggests that these e
sbonis ehinically a8 well as hisiedogically oy lorm &
contipuows phenotypis spectrum. overlapping that of
meliooma, and it s I'u;m.ﬂic and e I""'h‘ﬂi" 1';],:!1.
that the biological potential of some Spite nevi moy defy
the application of preognomic hhml-‘u;l-,mrn.ﬂ"*
e, priabilishedd case series ol Spite nevi are viroal
uullﬂcwu— in that the lwestigators have colleciod case
trnmpi.ﬂlh.'l} from their files, then revicwed ithe histo-
leygleal findipgs for abie prorpuses of pablicaton In
|.iu|||g w0, the resulling dmn]ﬂ.ﬂlm wre not ecesarily
thise of Spite nevl per se bul rather repeesent tha
IJIIk|III:" wet ol eviteria the authors had originally used for

30 cases, 10 pathologists

metastatic disease (n=19) (7 DoD, age "child"™-17)
majority diagnosed SN 3 cases (15,8%)
SN-MM=5-5 2 cases (5,3%)
unanimity MM 6 cases (31,6%)

no metastatic disease (FU 5-16 years) (n=11)
majority diagnosed MM 8 cases (72,7%)
SN-MM=5-5 1 case (9,1%)
unanimity SN 0

"In many cases, the unequivocal distinction
between benignity and malignancy may be
in practical terms impossible, because the
available definitions and distinguishing
criteria between melanoma and atypical
Spitz tumors are inadequate.”




Atypical Spitz Nevi/Tumors: Lack of Consensus
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Melanoma, and Prediction of Outcome
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proposed  for  their  discrimination  [rom  mela-
noma R A pepsal of the lerune, however,
suggests (hal many Spie nev deviate from an idealized

12-year-old girl

A, B: Primary tumor on the thigh
C: 2" |ocal recurrence (13 months)
D: regional LN (14 years later);
DoD 8 months later
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{hermamiegy, Univrrdity of Washingtom School of Welsrine,
Sewtle, WA
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Kaorm, VT, Mivisiom of Cermatalogy, Boy 344824, Seanfe, WA, G593
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HGURE 3. Primoary tumod local recumence, ond lymph node metastasls from case 12, The potient was a 12-vear-old gl with a
primarny tumnaor situated on the thigh (A B). The junctional nests are somewhat vertically orented, exhitif retroction clefting, and are
composad of predominantly spéindied cals, The sscond iocal recurmence 13 months later (C) i mone heavily pigmentad, but thare is
shomp demorcaotion, soma symmetry B evident, and the wel-formed nests ore largely confined to the basol epidemnis.
Predominantty epifheiold cells constitute the reglonal node metastasls (O) that developed 14 years after original diognoss. The
patient died of widespreod metastases 8 monihs later.

T i1
that tie biological potential oflumr Spitz mevi may defy
the d“ilu atlom of pmglmul- !|u|.rlugh.|h ErcTia, Asin

Mot prablisleed case sevies of Spits nevi are virtual
wuiodogies, in that ithe |nn.hrjgamn v colleveed cases
retrospoctively from their files, then revicwed the histo-
logical findings for the purpoies of |mllir.auun In
duillu wi, the |n|.1|l|:||g ltf'll,'l.'lrjl,lllll.l AT N mecesrily
thime of Spitz nevi per se bt wather repeesent ilat
unlqm‘ st ol oriseria the authors had omginaily asel for

Panelists' diagnoses:
Spitz nevus: 6; Atypical SN: 2; Uncertain biological potential: 2
Melanoma: 0
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(Consultation Dr. Hansmann, Frankfurt)
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CORRESPONDENCE

Atypical Spitz Nevus/Tumor

To the Editor—In the recent issue of Human Pathology
dedicated to the memory of Wallace Clark, Barnhill et al!
reported the results of their study of 30 cases of “atypical Spitz
nevus/tumor’’; they sought a consensus regarding the nature
of each of the 30 lesions. A search for a consensus in pathology
is an effort to democratize a position in histological interpreta-

Richard J. Reed
Hum Pathol 30:1523-1525, 1999

tions. To paraphrase the late Charles E. Dunlap, MD, the
practice of pathology is not a democracy; not all opinions are
equal.

Barnhill et al! noted close aggregation of nests and
fascicles of cells in the dermis (ie, patterns of typical vertical
growth). Having recorded this observation, they then failed to
correlate it with clinical behavior. Patterns of typical vertical
growth constitute a prime reauisite for the identification of

"(...) the practice of pathology Is not a democracy;

not all opinions are equal.”

nation.

gressions are expressed In uncommon patterns and In varying
degrees of cytological atypia. They may be expressed in the
qualities of a low-grade melanoma with limited potential for
metastasis (usually limited in distribution to regional lymph
nodes). Rarely, they are expressed in the qualities of a
high-grade melanoma with a potential for widespread dissemi-




“Spitz’s nevus”:

Reassessment critical, revision radical

A. Bernard Ackerman, M.D.

with Diana Elish, M.p. and Samar Shami, M.D.

2007

New York, NY
Ardor Scribendi pub.
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. ; 2 ; 302 | "sPiTZ'S NEVUS
Case s Whatis your diagnosis? Spitz's nevus or spitzoid melanoma?
Cask 15 Answir: Spitz’s nevus
7-year-old boy 2 p

History: 7-year-old boy

Findirngs it common;
1. Neaplastic melanocytes extraordinarily large with pleomorphic nuclel and cytoplasm
excecdingly copious

2. Shapes of abnormal melanocyies round, oval and polvgonal; mononucleme, binucleate
and multinucleate giant cells also present

3. Oceasional mitotic figure in an abnormal melanocyie

4. Sparse infiltrate of lymphocytes and neutraphils

Fiudings differentiating:

Lsmall neoplasm little more than 3 mm in diameter and nearly 2 mm in depth

& Alllmugh this neoplaqm fulﬁlls criteria for Spitz’s nevus, a histopathologist cognizant of the
snares extraordinary in the matter of interpreting correctly the findings in a lesion such as this
one and the reality of fallibility inherent in such interpretation is obligated to communicate in

a note to the physician referring a sense of uncertainty, along with an admonition that the

lesmn M U bT be e;xmsed in toto.

immediately beneath the epidermis. The scatter of neutrophils throughout the neoplasm is 4
consequence of the surface of it having been ulcerated in the not too distant past.

3. Although this neoplasm fulfills criteria for Spite’s nevus, a histopathologist cognizant of the
snares extraordinary in the mater of interpreting correctly the findings in a lesion such as this
one and the reality of fallibility inherent in such interpretation is obligated (o communicate in
a note o the physician referring a sense of uncertainty, along with an admaonition that the
lesion musT be excised in foto.
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Although this neoplasm fulfills criteria for Spitz's nevus,
a histopathologist (...) is obligated to communicate to
the referring physician a sense of uncertainty...
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MELANOMAS OF CHILDHOOD *

Sopm= Serrz, M.D.
(From the Pathology Laboratories of the Memorial Hospital, New York, N.Y.)

It has become apparent over a period of years that even when a
histologic diagnosis of malignant melanoma has been made in children
the clinical behavior rarely has been that of a malignant tumor. The
disparity in behavior of the melanomas of adults and children, despite
the histologic similarity of the lesions occurring in the different age
groups, is obviously a matter of fundamental importance and the fol-
lowing questions immediately arise: Does the histologically malignant
melanoma of children differ in any structural detail from that of
adults? Can the clinical behavior of these lesions be predicted from
their histologic structure? What, if any, are the factors known to
influence the clinical behavior? Should the melanomas of children be
treated any differently from the melanomas of adults?

MATERIAL

In a search of the files of the Memorial Hospital for instances of
malignant melanoma in children, it soon became apparent that the
diagnosis had been made with far greater frequency 20 or more years
ago than in the past decade. This difference was quickly accounted
for in the usual structure of the benign pigmented nevi of children as
contrasted with that of the benign nevi of adults, In more recent
years, the criteria for the diagnosis of malignant melanoma had become
clarified to the extent that histologic features of the nevus of childhood,
formerly regarded as stigmata of malignant change, were no longer so
considered. Flowever, there remained a group of cases in which a diag-
nosis of malignant melanoma seemed histologically sound. Over a
period of years, the qualification has been added to reports of such
lesions that they probably would not behave as malignant tumors. In
order to distinguish these lesions both from the malignant melanoma
of adults and the unequivocally benign nevus of childhood, the term
“juvenile melanoma” has been adopted. The term “melanoma” in this
paper, as in common usage, has been applied only as an abbreviation
for malignant melanoma.

The winterial Tor 1hi L TaET] :ases T diagnosed
wost 13 years and

to 12 years. For

‘Does a "Spitz nevus" exist ? -
Sophie Spitz (1910-1956) w



Does a "Spitz nevus" exist ?

e One fatal case was characterized by rapid growth of a lesion on the sole of the
foot not involving the skin (a soft white tumor, 2 cm. in diameter, was resected
from the plantar fascia). My opinion: nothing to do with "Spitz nevi / tumors"”

* 10 lesions under 1 cm. in diameter; 2 between 1 and 3 cm. Gradual increase in
. size in all 12 cases. 2 lesions were ulcerated.

OF PATHOLOGY

B e 5 |lesions pink to red: 7 brown to black.

As far as one can judge, a rather heterogenous group of lesions

acrmis. I 5 Cdses, e deriridl Pporuorn Ol tne tarmor wds COImposed eritirely ol
spindle cells.

11111

e Pigment was present in all of the lesions but only 3 were heavily pigmented.

e One case was different from the other 11. This lesion had essentially the
structure of a simple benign intradermal nevus with clusters and strands of cells
extending into the subcutaneous fat. The distinctive feature was the almost
uniform enlargement of each cell to a diameter three or four times that of an
ordinary nevus cell.
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OGNl ARTICLE

Melanocytic Tumors of Uncertain Malignant Potential

Results of a Tutorial Held at the XXIX Symposium of the
International Society of Dermatopathology in Graz,
October 2008
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Cases with favourable behaviour (n=17)

(no metastases, follow-up of 5 years or longer; median FU: 10y)
Unanimously diagnosed as benign: 0
Majority favoured benign: 8 (cum. benign dg.: 47,1%)
Majority favoured malignant: 6
Unanimously classified as malignant: 1
No clear-cut majority: 2

Cases with unfavourable behaviour (n=26)

(large LN metastases, or visceral metastases, or DoD)

Unanimously diagnosed as malignant: 4 (15,4%)

Majority favoured malignant: 15 (cum. malignant dg.: 73,1%)
Majority favoured benign: 6

No clear-cut majority: 1

14 cases were considered biologically "borderline™ (lymph nodes involved by small
parenchymal clusters of melanocytes, no other evidence of disease progression)

Panelists: R. Barnhill, D. Elder, G. Gottlieb, P. Heenan, H. Kutzner,
P.E. LeBoit, M. Mihm, Jr., J. Rosai (digital slides)



Panel: 4 benign, 4 malignant
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Panel: 4 benign, 3 malignant, 1 uncertain
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Atypical Spitz Nevi/Tumors: Lack of Consensus
for Diagnosis, Discrimination From
Melanoma, and Prediction of Qutcome

RAYMOND L BARMHILL MD, ZSOLT B. ARGENY], MD, LYNN FROM, MD.
L FRAMK GLASS MD, JOHN C. MAZE, MD, MARTIN C. MIHM, Je. MD,
MICHAEL §. RABKIN, MD, PHD, SALVE G, ROMAM, MD,

WAIN L WHITE. MD, AND MICHAEL PIEPKORM, MD, PHD
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proposcd  For  thewr  discriminaton  from mela
moma R perssal of the lieragure, however,
suggest that many Spiz nev deviate from an idealisel
ar wercolypical depiction that has boen promulgated,
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with the diflferential diagaosis of melanoma. Complicat-
ing matters in the wsettling siation that there is no
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shoris chindcally 28 well as bistologically may fvvm &
confpnos phesolyple spectrum overlapping that of
melanoma, and it is ||-'r|.|.i.'|n!r and even prll:.:p- likely
than the Liological potential of wine Spite nev may defy
the application of prognostie hisinbogical crigeria 280
Mt pualilishesd case series ab Spite nev ane virtual
tattndogies, in that the invetigasos e colleciod cases
retpospectively from their files, then reviewed ihe hisios
logical findlings for ahe puorpeses of pablicason. In
doing so, the resulting descriptbons we pot ieoesarily
U of Spitz nevl pper se but rather repeesent that
unleue set ol oriteria the authoers had orginally used for

"For example, the technique of sentinel
lymphadenectomy may be applied in
patients with difficult to classify lesions.
Although a negative sentinel node does not
predict the biological behavior of the tumor,
if the sentinel node contains metastatic
tumor, the behavior of the tumor can be
assumed to be biologically malignant until
proved otherwise."




Panel: 5 benign, 1 malignant, 2 uncertain



Sentinel LN FoIIow-up A&W 5.5 years




sy e | Certainly, if @ patient with an ambiguous
On the Cover .
neoplasm has a sentinel lymph node
What Do These Cells Prove? paCkEd Wlth anap|astic-appearing
i & Lot v melanocytes, with many mitotic figures and
zones of necrosis, you will get no argument
e T e e Lt ens | from me (although such a node is usually

melanoma? The patient and the dermatologist want to
know, and with certainty. Why not do a sentinel node

him;:gﬂ:’:;innlnnInsheennskedandanswered palpable)- On the Other hand, What if the

before. Several reports now tell of cases in which diag-
and 1 nostic uncertainty was settled by means of a sentinel

Calitarni, Sur Franeison, Callermng W URRBIY L ode biopsy.™ But is this an ocurate approach? node ShOWS On|y a Sma” C|uster Of |arge
melanocytes (on the cover, and Fig. 1)?
What then?

So what do the melanocytes in
the lymph node on the cover
Cmmsemmesssse: | Orove’? To some, everything—a

P v f
{(A). Just beneath the capsule is an elongated collection

ol large oval melanocytes (B, and on the cover). The
identity of the cells was proven with an $100 stain (G}
But does this prove that the patient has a melanoma?

st syre diagnosis of melanoma. To
me, nothing.
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Molecular Cytogenetic Analysis of Spitz Nevi Shows Clear

Differences to Melanoma

Boos C. Bastan. Ulnch Wesselmann, Dan Pinkel, and Philp E. LeBow*

Cancer Genetics Progrim, Cancer Ceater, Univerity of Califomia San Francisco, San Prancia,

Califinis, US A *Dematopathology Sectian,

Dhepartments of Pithology and Drermatology, University of Califomis San Frncisco. San Francisco, 115.4

Spitz mevus is a benign uveoplasm of melanocyres
that can be difficult or impossible to distinguish
from mel by clinical and histopathologi
examination. We studied genomic DNA from 17
Spitz nevi by comparative penomic hybridization
(CGH). Thirteen lesions showed no chromosomal
aberrations, three cases had a gain involving the
entire p-arm of chromosome 11, and one case
showed a gain  of chromosome 7q21-gter.
Fluorescence in site hybridization (FISH) on lesional

some may contain gaing, with 11p apparently being
the maost frequently involved location. These findings
differ significantly from the previously reported
changes in primary cutaneous melnoma, which
show frequent deleti of chron 9p (82%4),
10gq (63%), 6q (28%), and Bp (22%), as well as gains
of chromosomes 7 (30%), 8 (34%), 6p (28%). 1q
(25%) by CGH analysis. These clear differences in
the location and frequencies of chromosomal
aberrations in Spitz nevi and primary cutaneous

tissue with a probe for the p-arm of che 11
showed 6—10 p-arm signals per nuclens in those cases
with & CGli-detected gain of chromosome 11p. One
case with 4 normal CGIL profile slso  showed
increased copy number of 1lp by FISH. Thus, the
majority of Spitz nevi have a normal chromosomal
complement at the level of CGH resolution; however

mel 1as coold represent a basis for developing
adjunctive techniques for refining accuracy in the
ditficult differential diaguaosis of spitzoid melanocytic
ueophisms. Kep words: comparvative  genomic hybridi-
zation/epitheloid and spindle cell pathelogy/genetics/slkin
neoplasms. | Invest Dermatol 113:1065-106%, 1999

pitz neva are beiign melanocyiic neoplsms that an

resemble mielinoma on hisfopathologic examinaton.

They were firg descobed as ovenile melanoma® by

Sophie Spitz i 1998 and were nbally regarded w o

subset of childhood melinoma that fllows 2 benign
cotirse (Spitz, 1948). Spite nevi acconnt for about 1% of surgically
removed melanocytic nevi (Casso ef ol 1997)

Alilough in generdl the pathologic diaghowus of Spitz pevis can
he reliably achieved by conventonal histopathologe crteda, theps
5 4 subset of cases in which @t i dificalt or imposuible 1o
differentinte Spitz nevi from melanoma. Bath Spite pevi angd
melinoma can be composed of melapocytes with abendant
cytoplim and large nedes. These nudel can be pleamonphic and
contain nucronucleoll, Mitolic figures, Somelimes Dumerous,
oeaer in both neaplsms,

Misdiagnosis of Spitz nevus as mehnoma and vice vena has
been repemedly repored (Okun, 1979 Goldes ot al, 1984;
Peteis and Goellner, 1986). A retospective stady of 102
melisocytic wmors ocowmog mopatents ander age 17, which
werns ongrally dagnesed a5 melasgoma, ©und thar only 60
cases were classtfied w8 melooma after re-sxagumation by 2
panel of experrs (Spaiz el o, 1996). Fody-two lesons were re-

Maniseapt recrived Apel 25, 1999, revised loly 22, 1999, secepted for
pblication Augue 26, 1999

Reprnt requesss ta: D, Baris O Bastlan, Cancer Genetics Program,
Cancer Center, University of Ciliforris San Francico, Box 0808, San
Francisco CA 991450808, Email: bastan@oc ocfedn

Abbreviabions. CGH. compasive genomic  hybudiestion:  FISH,
Bnorescenice in s hybridisten.

classificd av nevy, 22 of those a8 Spitz nevi. The hazial of
misiaking @ Spiz neves for melanoma os that the padent mmuy
be subjected 1o needless surgery and adiencive therpy, become
unahle to plan for the ftore, be paychologioally teomanzed,
and have difficulies in abtining bealth insurmince. For obvious
reasons the misdiagnosis of a melanoma a8 nevis can have even
more dramatic cequel. The dificolues o differentiatng Spatz
nevi from melwoma and the comsequence of underdignoss
leid some authiors o propose thar Spite nevi and melanoma
téprestnt 4 coptinuumm of disease (Casso ot al, 1992).

We recently reported an freqaent lnsses of chramosomes 9 and
10 as well as gaint of cheomasomes 7, 8q, and bp i peugacy
cetaneous melinonia (Bastian ef al, 1998). The purpose of ths sody
was the characterization of genomuc aberrations i1 Spitz nevi using
comparative genomie bybridization (CGH) (Kallioniemi #f al,
1992) as an unbused genome scanming approach o dennfy
porental differences o melmomia.

MATERIALS AND METHODS

Twmor material Formalin fixed, panliin-embedded  tave from
Spire mevi from 17 palients were rotieved B the archives of
the Depintment of Dermamlogy  Wnivenity  Hospial, Wilkeburg,
Germary)  and  the  Desmatopathology  Secton, Deparmiens ol
Fathalogy and Demmugology (Uriversisy of Califnio, San Frangise)
We eelocted desions b0 which ke Risopathologe  dugnosc way
unequivocal rstmg widely agreed opon critens, bed sn extensive and
dersely eelhalar demmdl component thar dlowed the collection of mosdy
melrmeytes (=500, and had at most « sparse hmphocytc infiloir, o
thei: lymphocyte DNA wauld ros ebscom dbermtons i the croplstic
cells

(NEAT 20978 100 ¢ Copyright € 1999 by' The Seciery for Investipative Dermatolopy. Tnc
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Mutations and Copy Number Increase of HRAS in
Spitz Nevi with Distinctive Histopathological Features

rrEl&nanT

Boris C. Bastian,* Philip E. LeBoit *" and
Daniel Pinkelt
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Tumors with 11p copy number increases
were larger, predominantly intradermal,
had marked desmoplasia, characteristic
cytological features, and had an infiltrating
growth pattern.
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Kinase fusions are frequent in Spitz tumours
and spitzoid melanomas
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Table 1| Frequency of kinase fusions in spitzoid neoplasms.

Fusion

Spitz
naevus
(n=75) %
(number of
cases)

Atypical Spitz

tumour
(n=32) %
(number of

cases)

Spitzoid
melanoma
(n=33) %
(number of

cases)

Total
(n=140) %
(number of
cases)

ROST
ALK
NTRKT
BRAF
RET
Total

253 (193
10.7 (8)
10.7 (8)
5.3 (4]
27 (2
547 (41)

63 (2}
156 (5)
25 (8)
63 (2)
3.1 (D
563 (18)

9.1 (33
3 (D
21.2 (7)
31

3 (D
38.4 (13)

171 (24)
10 (14)
16.4 (23)
5(7)
29 (4)
514 (72

"Spitzoid neoplasms harbour kinase fusions of ROS1
(17%), NTRK1 (16%), ALK (10%), BRAF (5%) and RET (3%)
in a mutually exclusive pattern. The chimeric proteins are
constitutively active, stimulate oncogenic signalling
pathways, are tumourigenic and are found in the entire
biologic spectrum of spitzoid neoplasms, including 55% of
Spitz naevi, 56% of atypical Spitz tumours and 39% of
spitzoid melanomas."
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Kinase fusions are frequent in Spitz tumours
and spitzoid melanomas
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ORIGINAL ARTICLE

Clinical and Pathologic Findings of Spitz Nevi
and Atypical Spitz Tumors With ALK Fusions

Klaus J. Busam, MD* Heinz Kutzner, MD, T Lovenzo Cerroni, MD,.} and Thomas Wiesner, MD}§

Abstraet: Spitz fumors represent a group of melanocyiic neo-
plasms that typically affect young individnals. Microscopically,
the lesions are composed of eytologeally distine! spindle and <p-
ithelioid melanocyles, with a range in the architectural display or
the cells, their nuelear features, and secondary epidermal or
stromal changes, Recently, kinase fusions have been documented
m i stibsed of Spitz tumnors, bt there is limited mformation on the
climeal and pathologic lzatures associated with those lesions.
Here, we repart a senies of 17 patents (9 male, § female) with
spitecid meoplasms showang ALK (usions {5 Spitz név and 12
atyical Spitz Wumors). The patients’ ages ranged from 2 years Lo
35 years (nean = 17y median = 16v). Most lsslons were located
oft the lower ectremities and presented clinically as polypoid
nodules, All tumors were compound mekinocyne proliferations
with a predominant intradermal growrl. Tumor thickness ranged
from 1.1 to 6 mm (mean = 29 mm; median ). The most
chamctenstie histopathologic [Eature of the timors (seen in all but
2 lesions) was a plexiform dermal growth of interseeting fascicles
of fusiform melanocytes. All but 2 mwmors were ameladotic. All
tumors were sirongly imminoreactive for ALK, The ALK e
arrangements were confirmed in all cases by fAuorescance in siny
hybridization (FISH). and the fusion partier was detenmined by
quantitative polymerage chaw reaction as TP { woponivasin 3)
in 11 cases and DOTNI (dymactin £) w6 cases. None of the B
tumors that were analyzed by FISH for copy nnmber changes of
op, 6. 9p, or 11g met onteria for melanoma. Two patients un-
derwent a sentine] lymph node biopsy, and in Both coses mela-
necyte iests were found in the subcapsular sinus of the node,
Armray comparative genomic hybridization of thess 2 munors re-
vealed oo ehromosomal gains or losses. In conclusion, our study
revealed that Spitz nevi/tumors with ALK reartangemeat show o
characenste  plexform  morphology  and  that ALK 1me

Froni the *Department of Palhology; $luman Oncology and Patho-
Program, Memonal SloanKetienng  Cancer  Center,
York, WY, tDermaropathologie Foedrichshnfen, Friednch-

sliafen, Gemmany; and iDepartment of Dermatology, Medical
Dversity Graz, Graz, Auslria
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mutiohistochenustry and FISH eaable the aceurate ideatifics tion
of this morphologe and genstic distinel subset ol spiteoid beo-
plasms.

Key Waords: kinase lusion, melanocytic aevis, Spitz nevis, ALK

(Am J Swrg Pathol 2004:38:925-933)

pitzoul melanocytie neoplasms mclude Spitz nevi (be-

mign tumors). so-called “atypical Spitz tumors™ (tumors
of uncertain malignant potential), and “spitzoid” melano-
mas (malignant tumors, with metastasizing and lethal po-
tential'), They remain a problem area in the feld of
dermatopathology beeanse of the difficulty in distinguishing
the relatively more common indolent lesions Irom the rare
metastasizing and lethal spitzoid melanoma. However,
significant progress has been made over the past decade
regarding cylogenetic and/or molecular alterations of these
trmors.S " A number of subsets of Spitz tumors have been
identified with distinct, clinical, pathologic. and genetic
features. They include the HRAS-mutant sclerosing Spitz
nevi? the BALM™® Spitz tumors,”™ and the spitzoid mel-
anomas with homozygous deletions of pl6."

An important milestone in our understanding of Spitz
tumors is the recent discovery that some of them harbor
gene fusions involving receptor tyrosine kinases ALK
ROSI, NTRK!, and RET or the serine-threonine Kinase
BRAF"Such gene rearrangements were found in 72 of 140
(51.4%) spitzond neoplasms, Fourteen of these 140 (10%)
spitzoid neoplasms showed ALK fusions. All kinase fusions
were mutually exclusive and occurred only in fumors
without HRAS mulations or loss of H4P7 Kinase
fusions were detected across the entire spectrum of Spite
lesions (henign Spitz nevi, alypical Spite tumors, and mre
spitzoid melanomas), which suggests that the fusions likely
occur early in the pathogenesis of the tumors and are
per se not sufficent for mahgnant transfommation. This
observation is analogous 0 that of mutations in oncogenes
(such as BRAF, NRAS. GNAQ. and GN.AZ!) commonly
found in melanocytic neaplasms, /1112

Currently, it 15 unknown whether or not any of the
translocation-sssociated Spitz tumeors have distingt cli-
ical and/or pathelogic features. It is also unknown
whether the presence or absence of & kinase fusion of a
particular ivpe is associated with a more indolent or
ageressive clinical course. In this study, we document
clinical indings and describe the spectrum of microscopic

www.ajsp com | 923

FIGURE 2. Spitz nevus with a TPMI-ALK fusion from the leg of a 25-year-old man (case 2. A, SAhouetie of an amelanobc
olypoid compound Spite nevus (hematosydin and eosin-staned section} with evidence of maturation. 8, Proliferation of cyto-
oaically bland spindle and epithelicid melanocytes, C, The wmor cells are positive for ALK, D, FISH confimms the ALK re
arrangemenis using break-point flanking probes by the individual green and red signals.

"The most characteristic histopathologic feature of the tumors
(seenin all but 2 lesions) was a plexiform dermal growth of
intersecting fascicles of fusiform melanocytes. All but 2 tumors
were amelanotic. All tumors were strongly immunoreactive for
ALK."
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Clinical, morphologic, and genomic findings in ROST fusion
Spitz neoplasms
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The presenee ol & charssteristic chimene fuxiom o the isliamng genamae evemt i ong defimng Temure of Spic seoplaims,
Characterizasion of spocilic sibaypes of Spes neoplasms allows Tar bomer iecognitban faviliiating disgnosls. Data o
limical outcomes of the specifi tumor types sy help in predacting behavion. D shis cudy we present the langest senies s
date on ROSS fasion Spie neoplasms. We prescnt the clinical, morphalogic, and penemic fostures of 17 cases, We
gnmypaisd the mnephaligic Teatimos of e 17 caads 1o 5 colsar of 99 athar nos-ROKT Spiee secqilaims io s fon
Frwneres. itint my hve bigh specificisy for MO8 husines, These iemors comsiszed of ien Smir sevi ad seven Spite lomam.
Noow ol the cases me crienn for o dagnouy of Spite maanons. Morphalogeally. the ROST lusion o of this senies
wire chanctorized by o plisu-Bike of nodalar shosene, oltan densely cellular e pidermal melanoeyte probifarion,
Frevpsen pagetisds, by Wwnrd spisdie el eytonsphibogy. kiw gode mcliar stypie, anil Boating mests with
grasinal trensepidermal climinason. Howaever, ibire was i ugnificant moge in micrsoopss sppearunces, including nvo
canes with peorphokagic festures of o deanoplastic Spity sy, Difforont binding pamosrs s ROST were dentiiad with
FWWHEEA and FPALT being the moxt commmon. Mo cose had o recurmeonce or metastas. Cer findings document thal moat
REAST hesion Spiee neoplaass have some typieal charssensie misroscopic feauses. whale 3 small propartion will have
Feanates overlappug with otheer genonsic subtypes of Spite peoplasirs. Prelimivary evidence suggests tt they pesd b be

Fig. 1 Hemmoxylin and Eosin stulning on Case 1o And0x one can back-to-back paemn crowding ihe epidemsie. ¢ Ar 300 one can
apprecian the plaque-like silbouctie of this ROST fosion Aypical appreciate the wansepidenmal elomination of small nesis inoo the stra-
Spitz Tumer. b At J00x the epidennal Byperplasia with & pre- rumy comeam, d S0 demonstmies the Spiteoid eywmorphology with
domsinance of nedts with spindle-shaped melonocytes can be seem in a relatively Jow-grade nackear atypia.

indnient or kw grade neoplasms.
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In thia smudy, we nepan the chnical, histalogic,
ol mobeculer fimdimgs in 17 MOST fussom Spice neos
plasmy & mreder W better charscrerme this suhset ol
Spare meaplicms. We cnsipaed o minber of mwpdalogic
Teatiumes ini this set of ROST lasioi 1o o ool se of 56
wom-M0K qinwmmugm
foam svscuad by ekl geesation sopescsnyg (NGS),
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Fig. 2 Hematoxyln aml Eosin staining on Case Lo, b An 40 and apprechate some Aoming pests in the ephlcrmis. o Ar 400= one can

1tHbe, respectivedy, a plagqueslike Atypical Spite Tumor with cpidermal - appeeciate the relaively bland cytology of the Spitzoid melanocyics
hyperplasia and backao-back expansile pests. ¢ AL M0x one cin
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Clinical, morphologic, and genemic findings in RO5T fusion
Spitz neoplasms
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madalent or kaw grade neoplasma.
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power shows o symmetric
pavcicellular Spitroid neoplasm
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The temily of Speiz nevpleng b ideimed in the o recen
e of the Wik Heakh Osgramraiun Clsficstion of Sk
Tunmws tith ekt 28 8 pelaccytic seoplsn with & dia-
Lteristie Spare luson o s mobeees b RS with Spiessad
ks leiows, Boood ainlios lave atengind D oomg-
It spocifie olimiaal ol mophologic inlings: i B v
Edow subgrmgs wsch = ALK, NTRK, NTRAE AMAPFK
AR, sl RS |1 - o], Chomwiiic: Bindomn. mnohig e KOS/

plasms & ul'dﬂ- W hetter charscseme thie llhll.'! ol
Spirr neaplioms. W paiead o ey ol T

Teatines ini thiv st ol BOST Taiais 1o g conbig] set of 561
son-M0XF Spitr melanoeytic .neaplam which kave alo
hogm swcwal by el g ey (NG
We desaribe chaacieristic morphaligic Featnnes  anil
repssn thase mamhidogic feamres smtietieslly none fre-
quent i ROST Spier comparml o oiher sabiypes of St

wogene we sem T T of Spe woopl 17, s
mm.uuuuh:-ﬂydmmh-wm
ek toanes of ROST Spses nevpleas |79)

B Wadrmn Crerami
[udid grTintn B iesof|

' gt ol Liisasslinty | vmbsig Sobusd of Mol
Swrvlrbasiinn Llsivaty, Dhacsgn, 11, 154

Wi by report fior the fimet dme the oecemense
ﬂr ROS! fuslons in mea cases off dl:i.mutﬂnnhr Spune
vl (5%}

Hodwwl Pl R Wty Uy, Il Soland ol Moilsni.
Soedvweaan nivmiy, Chkags, B LN

Uit ool Pathodugy, Slonmid Sun-Retlaing Cemor
Comn. New Youb, WY US4

Fig. 4 An example of a strong
positive IC staining for
ROSL a Low power showing
plague-like sithouctte of a ROS1
Fuston Spice nevas. b THC
staimng for ROST shows strong
and unilonm staning throug hout
the nevus. ¢ Higher
magnification shows nests of
epithelioid and spindle-shaped
melanocytes with bland
evtomorphology lcking
sigmificant Mypia.




Spitz naevus subtypes (WHO 5% edition, beta version)
Specific molecular anomalies, particularly fusion genes in the MAP kinase pathway, appear to have a correlation with various histological
patterns. However, it is important to note that multiple histological patterns may occur within the same tumour, and this may not necessarily
indicate an exclusive genetic alteration.

Genetic features Histological patterns Clinical
subtypes

Plexiform with elongated fascicles of spindle cells, myxoid, angiomatoid.

ALK fusions Often high mitotic counts and may have ulceration.

Plexiform or plaque like, angiomatoid.
ROS1 fusions Highly characteristic features is floating nests in the epidermis with transepidermal elimination of nests and are often
frequently pagetoid.

Filigree-like rete ridges, exaggerated maturation, often pigmented and predominantly spindle cell morphology are

NTRK1 fusions . . .
common, lobulated nesting pattern, rosettes, dysplastic naevus-like appearance.

Early lesions appear dysplastic, more evolved lesions have variable pattern according to 5’ fusion partners (neuroid,

NTRK3 fusions .
desmoplastic).

BRAF fusions Hyalinizing, dysplastic, often predominantly epithelioid.

HRAS mutations Desmoplastic. Eruptive

PRKAR1a-inactivation [Pigmented epithelioid cell.
as secondary event

MYOS5A fusions Neuroid.
mainly MYO5A::NTRK3
MAP3K8E Predominantly epithelioid and often highly pleomorphic, sometimes pigmented.

RET fusions Plaque-type, sometimes with dyscohesive nesting.




~ The dogmas of the WHO classification

The "Spitz lineage" is restricted to some
molecular features including several
kinase fusions (an expanding spectrum)
and mutations of HRAS, but does not

" include cases with mutations of BRAF or

NRAS.

i Like all melanocytic tumors, tumors of

the Spitz lineage, too, progress through a



What makes a melanocytic tumor a "Spitz tumor" ?

s it morphology 7

s it history (i.e., what was called "Spitz" in the last decades ?)
s it genetic ?

s it a combination of these features ?

At present:

Morphology + tyrosine kinase fusions (various) = Spitz
Morphology + serine-threonine kinase fusions (various) = Spitz
Morphology + mutations (i.e., HRAS ) = Spitz

Morphology + mutations (e.g., BRAF) # Spitz

Morphology + "non-Spitz lineage"” molecular features # Spitz
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Germline mutations in BAPI predispose to melanocytic

tumors
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Multiple papular, Uveal Bﬁuunmm Melanccytic tumar of + BAPT mutated
mielanccytic lumons melanoma melanoma uncartain malignant polential = BAPT wild lype

Somatic BAP1 mutation in 3/60 sporadic MMs from
patients without family history of melanocytic neoplasms
(1 acral MM, 2 MM on non chronic sun-damaged skin).
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Intermediat
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grade High-grade
dysplasias dysplasia /
and MIS
melanocyto
mas
Malignant LomeiD
neoplasms T EE
including SSM
Common BRAF
mutations2® [RYe]3
in addition NRAS
to multiple
DNA copy
number
changes TERT;
found in CDKN2A;
the maligna [EERGEEEAISN
nt stages of
all melano
ma
subtypes

Low-CSD melanoma (including SSM)

Naevus

BIM

BAP1-
inactivated mela
nocytoma /
MELTUMP

Melanoma in
BIM

BRAF or NRAS
+
BAP1

WNT-activated
deep
penetrating/
plexiform
melanocytoma
(naevus)

WNT-activated
deep
penetrating/plex
iform
melanocytoma
(naevus) /
MELTUMP

Melanoma
inWNT-activated
deep
penetrating/plex
iform
melanocytoma
(naevus)

BRAF, MAP2K1,
or NRAS
+

CTNNB1 or APC

TERT;
CDKN2A; TP53;

PEM /
MELTUMP

Melanoma
in PEM

BRAF +
PRKARIA

Sun-exposed skin with high CS|
Il

High-CSD
melanoma / LMM
?

IMP

?
IAMP / dysplasia

Lentigo maligna (MIS)

High-CSD
melanoma / LMM

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

TERT;
CDKN2A; TP53; PTEN;
RAC1

n
Desmoplastic melanoma

2
IMP

?
IAMP / dysplasia

MIS

Desmoplastic melanoma

NF1;
ERBB2; MAP2K1; MAP3K1; BRAF;
EGFR; MET

TERT; NRAS; PIK3CA; PTPN11

BIM, BAP1-inactivated melanocytoma; BN, blue naevus; CBN, cellular blue naevus; CN, congenital naevus; CSD, cumulative sun damage;

IAMP, intraepidermal atypical melanocytic proliferation; IAMPUS, intraepidermal atypical melanocytic proliferation of uncertain significance; IMP,
intraepidermal melanocytic 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.

I sed ki vith low or moderate C5D L swepesasmwinnnco ] TumousnotcawsediyWedaton |
|

Tumours not caused by UV radiation
\% V V' VI VI IX
Malignant Spitz tumour /Spitz melanoma higiel BT WiliEese) MIElEWETE ) Melanoma in BN Uveal melanoma
melanoma melanoma CN
? ?
Spitz naevus Field cells (field Melanosis CN Blue naevus Uveal naevus
effect) ©
Atypical .
Spitz melanocytoma IAMP / dysplasia melanosis / (rr:gli ﬁﬁclntgn’:a (Atypical) CBN 5
(Atyipical Spitz Tumour) Vs dysplasia / ) Y (melanocytoma) ’
IAMPUS
STUMP / MELTUMP AE] 'e”gg'""”s M MucosalMIS  MISinCN Atypical CBN 2
iueesE Melanoma in
Malignant Spitz tumour/ Acral lentiginous lentiginous Melanoma in blue
. - CN P Uveal melanoma
Spitz melanoma (tumourigenic) melanoma (VGP) melanoma L naevus (tumourigenic)
(tumourigenic)
(VGP)
HRAS; KIT; NRAS; BRAF; KIT, NRAS, NRAS; GNAQ, GNA11, GNAQ, GNA11,
ALK; ROS1; RET; NTRK1; NTRK3; BRAF; HRAS; KRAS; KRAS, BRAF p.V600E CYSLTR2, CYSLTR2,
RASGRF1; RASGRF2; MAP3K8, or MET NTRK3; ALK; or (small lesions); PLCB4 or PRKCA or PLCB4
or NF1;SPRED1 BRAF or BRAF
NF1; SPRED1
TERT; CDKN2A CDKN2A; CDKN2A; BAP1; BAP1;
TERT; TERT; TERT SF3B1; TERT,; EIF1AX; SF3B1 SF3B1; EIF1AX;
CCNDZ; GAB2 TERT; ATRX CENPE; TP53; RLPS
CCND1; CDK4;
MDM2

Definitions: Melanocytoma is a tumourigenic neoplasm of melanocytes that generally has increased cellularity and/or atypia (compared with a
common naevus) and an increased (although generally still low) probability of neoplastic progression; tumourigenic means forming a mass of

neoplastic cells.

@ Common mutations in each pathway are listed; mutations already identified in benign or borderline low lesions are shown in bold.
b Blue, loss-of-function mutation; red, gain-of-function mutation; green, change-of-function mutation; orange, amplification; purple, rearrangement;

grey, promoter mutation.

¢ Basilar melanocytes with normal features or only slightly enlarged nuclei that share genetic alterations with an adjacent melanoma

CSD: cumulative sun damage; BIM: BAP-1 inactivated melanocytoma; PEM: pigmented epithelioid melanocytoma;
IMP: intraepidermal melanocytic proliferation without atypia; IAMP: intraepidermal atypical melanocytic proliferation



The evolution of melanoma from precursor cells

mation / experience: 70-80m
‘ 15t hit ‘ 2nd hit ’ Additional hits

Precursor cell - Melanocytic nevus » Melanocytoma

— Melanoma

My estimation / experience: <1% of cases

My estimation / experience: 20-30% of cases




Most melanomas associated with mela tlc nevi arise in congenltal or conventional",
R\ s not dysplastlc neV| tr |s no "intermediate" lesion
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Spitz "lineage”

e HRAS mutations; tyrosine kinase fusions (MET, ALK, ROS1, NTRK1, NTRKZ,
NTRK3, RET, MERTK, LCK), serine-threonine kinase fusions (MAP3K3,
MAP3K8, BRAF); (other molecular aberrations ?)

e Within each lineage: Spitz nevus, atypical Spitz tumor (Spitz
melanocytoma), Spitz melanoma

e Differentiation of "Spitz nevus" from "Spitz melanocytoma (AST)" and
from "Spitz melanoma (SM)" mostly morphological; number of molecular
aberrations of AST and SM unknown

e WHO 5ed: "The distinction (of Spitz melanoma) from Spitz melanocytoma
IS best made by using a constellation of clinical, morphologic and
molecular findings and no single data point can completely distinguish
Spitz melanoma from Spitz melanocytoma.”
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An update on genomic aberrations in Spitz naevi and "
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ORIGINAL ARTICLE

BRAF Mutated and Morphologically Spitzoid Tumors, a
Subgroup of Melanocytic Neoplasms Difficult to
Distinguish From True Spitz Neoplasms

Pedram Gerami, MD* Alice Chen, BA* Natasha Sharme, MS* Pragi Patel BS*
Michael Hagstrom, BA* Pranav Kancherly HS* Tara Geraminejad, HS* Shantel Olivares, BA*
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Abstraet: Drivers of Spitz peoplasms include activating point mu-
tations in HRAS and Spitz-assecialed penomic fusions. [F has be-
come eviden! that sarme BRAFmuated melanocytic neoplasms cn
marphalogically mirnic Spitz tumors (575). These have been termed
BRAF motated aod morphologically spitzaid (BAMS) In this
study, 17 expens from the Intemmational Melanoma Pathology
Study Group assessed 54 cases which included 40 BAMS and 14
true §Ts The participants reviewed the cases blincled to the genomic
data and selected among severl diamostic options, mehiding

ST cases. There was poor interobserver agreement for the precise
diagnosis of the BAMS (kappa = 0.16) but good agreement thai
fhese cases were not melanoma (koppa = (L7). BAMS nevi/tumaors
can elosely mimic Spilz neoplasms. Expert melanoma pathologisis
m this study lavored a diggmosis of ST io nearly hall of the BAMS
cases. There are BAMS cases that even experts cannot imorpho-
logically distinguish from true Spitz neoplisms

Key Words: melanoma, dysplastic nevi, Spitz nevi, atypical Spitz
rumars, Spitz melanoma, BRAF

These findings highlight the utility of NGS in
identifying BRAF or NRAS mutations to
distinguish naevoid melanomas and other
non-Spitz melanomas from Spitz neoplasms.

There is a group of benign and intermediate
grade melanocytic spitzoid neoplasms with
BRAF mutations that even expert pathologists
cannot morphologically distinguish from true
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BRAF Mutated and Morphologically Spitzoid Tumors, a
Subgroup of Melanocytic Neoplasms Difficult to
Distinguish From True Spitz Neoplasms
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Abstract: Drivers of Spitz peoplasms include activating pont mu-

tntions in HRAS and Spitz-associated gmmmr.\ Immx [t has be-
came evident that same RRAF- G
morphologically mimic Spitz rumas (51s). These lave becu fermed
BRAF mutated and morphologically spitzoid (BAMS). In this
study. 17 expens from the Infermationsl Melnoms Pathology
Study Group assessed 34 cases which included 40 BAMS and 14
true STs The participants reviewed the cases blincled to the genomic
data and selected among several dimgnostic options, meludmp
BAMS, ST, melanama, and other, A ol of 382 of all diagnostic
selections (o the BAMS cases were for BAMS, whereas 3215 were
For ST, [n 22 of the BAMS cases, the favored diagnosis was BAMS,
whereas in 17 of the BAMS cases, the Rvored diagnosis was 5T
Among the 20 cases in 1he to1al group of 54 widy the i ghest number
of votes for ST, half were BAMS. OF BAMS, 75%0 biad s aumber ol
voies for ST that was within the SD of voles for ST seen among true

ST cases. There was poor inferobserver agreement for the precise
diagnosis of the BAMS (kappa = 0.16) but good agreement thal
these cases were not melagoma (kappa = (L7). BAMS nevi/nunors
cam closely mimie Spilz neoplasnis. Expert melanoma pathologists
i his study Gavored a diagmosss of ST in nearly hall of the BAMS
cases. There are BAMS cases thal even esperts cannol imorpho-
logically distinguish trom 1rue Spitz neoplasms.

Key Words: melanoma, dysplastic nevi, Spitz nevi. atvpical Spitz
nemors, Spitz melanoma, BRAF
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enomics is rapidly being integrated into the diag-
nostic algorithm [or challenging melanocytic neo-
plasms which may have hisiomorphological ambiguity.
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Abstract: Atypical Spitzaid melanocyiic tuners are diagnostically e e 16 review T0 consultation level cases with Spitzoil features:
chalienging. Many studies have suggested yﬂnﬂm gEnomtie markers 10 gnca witly fimited clinical information and again with additional ge-
mprove 0 anil prog We aimed 10 ases oo infanmation. There was aa improvement in overall sereement
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whole tanscriptome mRNA sequencing for structusal alterations
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meresge i agreement of the dmgnosis of conventional melanoma
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SE=00143) as measwed by an average Coben x Clinical follow=up
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A) Spitz nevus

B) Atypical Spitz tumaor
C) Spitz melanoma

D) Conventional malignant
melanoma

E) Atypical nevus, not Spitz

F) Intermediate grade melanocytic
neoplasm’ melanocytoma not Spitz

% selected

0 All cases, post-genomics
® Fusion and HRAS cases, post-genomics
| Non-fusion, non-HRAS cascs, pre-genomics  ® Non-fusion, non-HRAS cascs, post-genomics

= All cases, pre-genomics
= Fusion and HRAS cases, pre-genomics

FIGURE 5. Diagnostic trends pregenomics and postgenomics for all cases, fusion and HRAS cases, and nonfusion, non-HRAS cases.
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Current classification of "Spitz" lesions

 Spitz "lineage": HRAS mutations; tyrosine kinase fusions (MET, ALK, ROS1,
NTRK1, NTRK2, NTRK3, RET, MERTK, LCK), serine-threonine kinase fusions
(MAP3K3, MAP3K8, BRAF); (other molecular aberrations; BRAF mutations ?)

e Distinction of SN from AST and SM mostly morphological (WHO: "AST usually
have additional DNA alterations compared with SN.", but one page later:
"The full spectrum of initiating mutations of Spitz tumours and the
secondary alterations that distinguish AST from SN and melanomas remains
to be characterized."

e Spitz melanoma: Spitz lineage initiating event; additional progression events
(homozygous loss of CDKN2A, mutations in TERT, CDK4, p53, etc.); spread
beyond local lymph nodes, but prognosis seems better than classic
melanoma



For what Is weorth

My personal approach
to "spitzoid"” tumors
by conventional dermatopathology
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Immunohistochemical stainings are available to identify some of the
fusions of atypical Spitz nevi/tumors; they allow to put the tumor in
a specific subgroup, but do not have any value in the differentiation
of benign from malignant lesions. At present, they are not necessary
in the histopathological evaluation of these tumors (my view).
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Omicasal ArTicLr

12-year-old boy.
Exophytic, rapidly growing, partly
erosive tumor on the breast.

Melanocytic Tumors of Uncertain Malignant Potential

Results of a Tutorial Held at the XXIX Symposium of the
International Society of Dermatopathology in Graz,
Cctober 2008
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Sentinel lymph node biopsy




e Primary tumor (12/1999)

e Sentinel LN positive (1/2000)

* Multiple metastases in lungs, kidneys, liver,
spleen, orbita, brain (12/2006)

e Death of progressive disease (7/2008)

Spitz melanoma ?
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Does a "Spitz nevus” exist?

e "Spitzoid" melanocytes (large epithelioid cells with abundant eosinophilic or amphophilic cytoplasm and large
vesicular nuclei that contain prominent nucleoli) are neither restricted to tumors of the "Spitz lineage", nor to
benign melanocytic tumors

* The cases reported by Sophie Spitz were remarkably heterogeneous, and she did not provide precise criteria
for identification of a histopathologically reproducible group of lesions

 Molecular studies revealed several different genetic alterations related to benign and malignant tumors
traditionally classified within the "Spitz" group

e Some melanocytic tumors with spitzoid morphology (e.g., BAP-1 inactivated nevus) are now classified by the
WHO in groups separated from that of tumors of the "Spitz lineage" based exclusively on molecular features
(e.g., BRAF mutations) — yet "BRAF mutated and morphologically spitzoid tumors (BAMS)" have been
described...

e |n this context, the WHO scheme is a heterogeneous mixture of location-based (i.e., acral, mucosal,
cumulative sun-damage), time of onset-based (i.e., congenital), morphological (i.e., blue, Spitz), and
molecular classifications

e Within the so-called "Spitz lineage" of the WHO, differentiation between nevus, atypical tumor and
melanoma has a limited reproducibility on histopathological grounds, and is far from being uncontroversial
on molecular ones as well



For the time being:

Still thinking, still searching, still reflecting,
still making wrong diagnoses,

and still puzzled by a riddle, wrapped in a
mystery, inside an enigma...

...and still dreaming of
Sophie Spitz, and of a
nevus that doesn't

exist.



