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Sophie Spitz (1910-1956)



"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 
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?"



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.”



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.





"The juvenile 
melanoma may be 
distinguished 
histologically from 
adult melanoma in 
about one-half the 
cases by the 
presence of giant 
cells in the former 
which seldom occur 
in the latter."

"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)."





"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, 
yet their behavior is not in keeping with 
their morphologic structure."

J Pediatr 1939;15:372-400



“There is a group of lesions occurring 
before puberty which, despite their 
having the histological characteristics of 
melanomas, do not behave as malignant 
lesions.”

Cancer, 1949;2:28-56 Cancer 1953;6:1-45

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



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 
"prepubertal 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."



"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"."

"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."



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

The term "Spitz nevus" was used colloquially in discussions at the microscope 
and in meetings in the US in the 60s.









Major 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)





Whole dermatopathological community:

Kamino bodies

A.B. Ackerman:

Dull pink globules



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





300 cases,, 100 pathologists

metastatic disease (n=19)) (77 DoD,, agee "child"-17)
majority diagnosed SN 3 cases (15,8%)
SN - MM = 5 - 5 2 cases (5,3%)
unanimity MM 6 cases (31,6%)

noo metastatic disease (FUU 5-166 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."



Panelists'' diagnoses:
Spitz nevus: 6; Atypical SN: 2; Uncertain biological potential: 2; 

Melanoma: 0

12-year-old girl
A, B: Primary tumor on the thigh 
C: 2nd local recurrence (13 months)
D: regional LN (14 years later); 
DoD 8 months later



F, 17
Location: leg

(Consultation Dr. Hansmann, Frankfurt)







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

"(…) the practice of pathology is not a democracy; 
not all opinions are equal."



2007
New York, NY 
Ardor Scribendi pub. 



7-year-old boy



Although this neoplasm fulfills criteria for Spitz's nevus, 
a histopathologist (…) is obligated to communicate to 
the referring physician a sense of uncertainty…



Sophie Spitz (1910-1956)

Does a "Spitz nevus" exist ?



• 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). MMyy opinion:: nothingg too doo withh "Spitzz nevii // 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.

• 5 lesions pink to red; 7 brown to black.
• 3 lesions were relatively superficial; in 6 there was infiltration through the entire 

dermis. In 3 cases, the dermal portion of the tumor was composed entirely of 
spindle cells.

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

Does a "Spitz nevus" exist ?

p ;
• 3 lesions were relatively superficial; in 6 there was infiltration through the entire

dermis In 3 cases the dermal portion of the tumor was composed entirely of
As far as one can judge, a rather heterogenous group of lesions







Spitz nevus



Spitz nevus



F, 11F, 12

F, 23

M, 14



SLN nd, A&W, 12 yearsSLN nd, A&W, 22 years

SLN-, multiple meta, DoD, 6 yearsLN+, skin meta, A&W, 15 years
F, 12

F, 23 M, 14

F, 11



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)



M, 1

Panel: 4 benign, 4 malignant
Follow-up: A&W, 22 years



M, 13

Panel: 4 benign, 3 malignant, 1 uncertain



Follow-up: A&W, 9 years



"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."



F, 4

Panel: 5 benign, 1 malignant, 2 uncertain



Sentinel LN Follow-up: A&W, 5.5 years



So what do the melanocytes in 
the lymph node on the cover 
prove? To some, everything—a 
sure diagnosis of melanoma. To 
me, nothing.

Certainly, if a patient with an ambiguous 
neoplasm has a sentinel lymph node 
packed with anaplastic-appearing 
melanocytes, with many mitotic figures and 
zones of necrosis, you will get no argument 
from me (although such a node is usually 
palpable). On the other hand, what if the 
node shows only a small cluster of large 
melanocytes (on the cover, and Fig. 1)? 
What then?



Tumors with 11p copy number increases 
were larger, predominantly intradermal, 
had marked desmoplasia, characteristic 
cytological features, and had an infiltrating 
growth pattern.





"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."



ROS1 NTRK1

RET BRAF



"The most characteristic histopathologic feature of the tumors 
(seen in 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."



ALK







Genetic features Histological patterns Clinical 
ssubtypes 

ALK fusions Plexiform with elongated fascicles of spindle cells, myxoid, angiomatoid.
Often high mitotic counts and may have ulceration.

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

NTRK1 fusions Filigree-like rete ridges, exaggerated maturation, often pigmented and predominantly spindle cell morphology are 
common, lobulated nesting pattern, rosettes, dysplastic naevus-like appearance.

NTRK3 fusions Early lesions appear dysplastic, more evolved lesions have variable pattern according to 5’ fusion partners (neuroid, 
desmoplastic).

BRAF fusions Hyalinizing, dysplastic, often predominantly epithelioid.
HRAS mutations Desmoplastic. Eruptive
PRKAR1a-inactivation 
as secondary event

Pigmented epithelioid cell.

MYO5A fusions 
mainly MYO5A::NTRK3

Neuroid.

MAP3K8 Predominantly epithelioid and often highly pleomorphic, sometimes pigmented.

RET fusions Plaque-type, sometimes with dyscohesive nesting.

Spitz naevus subtypes (WHO 5th 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.



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.

Like all melanocytic tumors, tumors of 
the Spitz lineage, too, progress through a 
benign, an intermediate, and a malignant 
stage.

M, 3



What makes a melanocytic tumor a "Spitz tumor" ?
Is it morphology ?
Is it history (i.e., what was called "Spitz" in the last decades ?)
Is it genetic ?
Is it a combination of these features ?

AAt 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



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).



BAP-1



Sun-exposed skin with low or moderate CSD Sun-exposed skin with high CSD Tumours not caused by UV radiation

Pathway I II III IV V VI VII VIII IX

Endpoint of 
pathway Low- High-CSD Desmoplastic melanoma Acral lentiginous 

melanoma
Mucosal 

melanoma
Melanoma in 

CN Melanoma in BN Uveal melanoma

Benign 
neoplasms 

(naevi)
Naevus

?
IMP

?
IMP Spitz naevus Field cells (field 

effect) c

?
Melanosis CN Blue naevus

?
Uveal naevus

Intermediat
-

grade 
dysplasias

and 
melanocyto

mas

Low-grade 
dysplasia BIM

WNT-activated 
deep 

penetrating/
plexiform 

melanocytoma 
(naevus)

? ? Spitz melanocytoma 
(Atyipical Spitz Tumour)

Atypical 

IAMPUS

Nodule in CN 
(melanocytoma

)

(Atypical) CBN 
(melanocytoma) ?

Intermediat
-

grade 
dysplasias

and 
melanocyto

mas

High-grade 

MIS

BAP1-
inactivated mela

MELTUMP

WNT-activated 
deep 

penetrating/plex
iform 

melanocytoma 

MELTUMP

MELTUMP Lentigo maligna (MIS) MIS Acral lentiginous M
IS Mucosal MIS MIS in CN Atypical CBN ?

Malignant 
neoplasms

Low-CSD Melanoma in 
BIM

Melanoma 
inWNT-activated 

deep 
penetrating/plex

iform 
melanocytoma 

(naevus)

Melanoma 
in PEM

High-CSD Desmoplastic melanoma Spitz melanoma (tumourigenic)
Acral lentiginous 
melanoma (VGP)

Mucosal 
lentiginous 
melanoma 

(VGP)

Melanoma in 
CN 

(tumourigenic)

Melanoma in blue 
naevus (tumourigenic) Uveal melanoma

Common 
mutationsa,b

in addition 
to multiple 
DNA copy 

number 
changes 
found in 

the maligna
nt stages of 
all melano

ma 
subtypes

BRAF 
p.V600Eor

NRAS

BRAF or NRAS
+

BAP1

BRAF, MAP2K1, 
or NRAS

+
CTNNB1 or APC

BRAF +
PRKAR1A

NRAS; BRAF (non-
p.V600E); KIT;

or NF1

NF1;
ERBB2; MAP2K1; MAP3K1; BRAF;

EGFR; MET

HRAS;
ALK; ROS1; RET; NTRK1; NTRK3; BRAF;
RASGRF1; RASGRF2; MAP3K8, or MET

KIT; NRAS; BRAF;
HRAS; KRAS;
NTRK3; ALK;

or NF1;SPRED1

KIT, NRAS,
KRAS,

or
BRAF

NF1; SPRED1

NRAS;
BRAF p.V600E
(small lesions);

or BRAF

GNAQ, GNA11,
CYSLTR2,

PLCB4 or PRKCA

GNAQ, GNA11,
CYSLTR2,
or PLCB4

TERT;
CDKN2A;

TP53;PTEN

TERT;
CDKN2A; TP53;

TERT;
CDKN2A; TP53; PTEN;

RAC1

TERT; NRAS; PIK3CA; PTPN11 TERT; CDKN2A CDKN2A;
TERT; TERT; TERT

CCND1; GAB2

CDKN2A;
SF3B1; TERT;
TERT; ATRX

CCND1; CDK4;
MDM2

BAP1;
EIF1AX; SF3B1

BAP1;
SF3B1; EIF1AX ;

CENPE; TP53; RLP5

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 -
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.

Definitions: Melanocytoma is a tumourigenic
common naevus) and an increased (although generally still low) probability of neoplastic progression; tumourigenic means forming a mass of 
neoplastic cells.

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

Naevus

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



Precursor cell Melanocytic nevus Melanocytoma Melanoma

1st hit 2nd hit Additional hits

My estimation / experience: <1% of cases

My estimation / experience: 70-80% of cases

My estimation / experience: 20-30% of cases

The evolution of melanoma from precursor cells



Most melanomas associated with melanocytic nevi arise in congenital or "conventional", 
not dysplastic, nevi; there is no "intermediate" lesion



BAP-1BRAF Ki-67

BAP-inactivated melanoma
in a combined BAP-inactivated nevus

BRAF+ nevus BAP-inactivated nevus

BAP-inactivated melanoma



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

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

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

• 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."

Spitz "lineage"



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 
Spitz neoplasms.









63 "non-expert" dermatopathologists 
and general pathologists; 
70 cases of melanocytic neoplasms 
with spitzoid features.





• SSpitz "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 ?)

• 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."

• 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

Current classification of "Spitz" lesions



For what is worth

My personal approach 
to "spitzoid" tumors 

by conventional dermatopathology 



Spitz nevus

M, 3



F, 32

Spitz nevus



F, 13

Atypical Spitz tumor (Spitz melanocytoma)



ALK

ROS

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).



M, 6

Spitz melanoma



KKi--667



Skin Lymph node



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



Panel: 4 benign, 3 malignant, 1 uncertain



Sentinel lymph node biopsy



• Primary tumor (12/1999) 
• Sentinel LN positive (1/2000)
• Multiple metastases in lungs, kidneys, liver, 

spleen, orbita, brain (12/2006)
• Death of progressive disease (7/2008)

Spitz melanoma ?



"Conventional" (spitzoid) melanoma arising in a nevus – not a "Spitz melanoma"



• "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

• 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…

• In 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

• 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

Does a "Spitz nevus" exist?



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.


