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� Spitzoid melanocytic lesions encompass a spectrum from
benign Spitz nevi to malignant spitzoid melanomas.
Spitzoid melanocytic neoplasms have significant morpho-
logic and molecular differences from conventional mela-
nocytic lesions, and prediction of biologic behavior and
metastatic risk may be difficult. Most challenging is the
atypical Spitz tumor, a borderline spitzoid melanocytic
lesion of uncertain malignant potential that has overlap-
ping histologic features with conventional Spitz nevus and
spitzoid melanoma. Atypical Spitz tumors involve the
sentinel lymph nodes at a greater frequency than conven-
tional melanoma and frequently harbor chromosomal copy
number changes, yet most cases follow an indolent course.
Herein we review the clinical, microscopic, and molecular
features of atypical Spitz tumors, including recent molec-
ular advances, including the potential prognostic signifi-
cance of chromosomal abnormalities, such as homozygous
CDKN2A loss.

(Arch Pathol Lab Med. 2015;139:1263–1270; doi:
10.5858/arpa.2015-0207-RA)

S ince they were first described by Sophie Spitz in 1948,1

spitzoid melanocytic lesions have proven to be an
enduring challenge for both clinicians and pathologists,
given the difficulty in risk assessment and predicting which
lesions have metastatic potential. Particularly challenging
are the atypical Spitz tumors of uncertain biologic potential
(ASTs), which share histologic features of both conventional
Spitz nevi and spitzoid melanomas, but often follow a
favorable clinical course. Herein, we summarize the current
state of knowledge about ASTs, including recent large-scale
studies and molecular discoveries that may provide a better

understanding and more accurate diagnosis and prognos-
tication of these rare and challenging lesions.

CLINICAL FEATURES AND COURSE

Spitzoid melanocytic lesions may be broadly categorized
into Spitz nevi, ASTs, and spitzoid melanomas.2–4 Classi-
cally, the Spitz nevus presents as a dome-shaped, pink to
reddish-brown papule or nodule, usually less than 6 mm in
diameter.4 Spitz nevi commonly arise in childhood but may
occur at any age. Lott et al3 recently studied the clinical
features of 484 Spitz nevi in comparison with 54 spitzoid
melanomas from the Yale University Spitzoid Neoplasm
Repository. They found that Spitz nevi were more common
in females, the mean age at diagnosis was 22 years, and the
most common location was on the lower extremity.3

Spitzoid melanomas present as a growing amelanotic or
pigmented papule or nodule. In comparison with Spitz nevi,
Lott et al3 showed that spitzoid melanomas have a slight
male predominance and tend to occur at a later age (mean,
55 years). In younger children (prepubertal or younger than
10 years), spitzoid melanoma is typically associated with a
more favorable course, although mortalities may occur.5,6

Some practitioners designate these tumors as ‘‘spitzoid
melanomas of childhood’’ to distinguish them from tumors
with a more aggressive course in adults.

The AST clinically presents as a raised or dome-shaped
pink to red papule or nodule, often greater than 1 cm in
diameter.4 Ludgate et al7 characterized the clinical features
in 67 patients with ASTs at the University of Michigan. They
found that ASTs were most commonly amelanotic (51%),
the median age at diagnosis was 23.7 years, 61% of patients
were female, 30% of tumors were located on the lower
extremity, and 28% of tumors were on the head and neck.7

The accurate classification of a lesion as AST is challenging
and often requires assimilation of the clinical presentation,
histology, and ancillary studies to differentiate AST from
ordinary Spitz nevus and melanoma.

It is important to correctly differentiate among these
spitzoid lesions because the clinical course and prognosis
vary greatly. Spitz nevi are wholly benign, whereas spitzoid
melanomas are malignant and have the potential to
metastasize to the regional lymph node basin and distant
sites. Multiple studies have clearly demonstrated that ASTs
have a high rate of sentinel lymph node positivity, with an
average rate of 38% to 39%.8,9 However, despite relatively
frequent micrometastatic spread to the regional basin, these
patients have a favorable prognosis compared with patients
with metastatic melanoma.7,8,10 Documented fatal cases of
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AST are exceedingly rare.7,8,10 The high rate of sentinel
lymph node positivity in AST cases and low incidence of
adverse outcome suggest that the biology of AST differs
from that of conventional melanoma.8,9 Thus, appropriate
identification and classification of these challenging lesions
are paramount in order to avoid overtreatment, as well as
undertreatment.

HISTOPATHOLOGY

Benign Spitz nevi are well-circumscribed and symmetric
melanocytic lesions comprising epithelioid and/or spindled
nevomelanocytes with prominent nucleoli. Spitz nevi may
be junctional, compound, or wholly dermal. There is
generally epidermal hyperplasia and often artifactual clefting
around junctional nests (Figure 1, A).2,4,11 In addition,
junctional nests often display a vertical orientation of cells
within nests, which gives the appearance of ‘‘raining down’’
(Figure 1, B). Kamino bodies, eosinophilic globules com-
prising basement membrane material, are often present
within the epidermis (Figure 1, B).2,11 There may be pagetoid
scatter of single melanocytes within the upper layers of the
epidermis, most commonly in the center of a lesion, but
well-formed nests predominate.2,11 In the dermal compo-
nent, there is evidence of architectural and cytologic
maturation with decreased nest and cell size, respectively,
with descent into the dermis. The dermal component
displays symmetry from side to side at all levels of the
lesion.11 In contrast to the small, inconspicuous deep

nevomelanocytes of conventional nevi, deeper dermal
nevomelanocytes in Spitz nevi often retain epithelioid
morphology and visible nucleoli (Figure 1, B), and are
relatively larger than the nevomelanocytes in conventional
nevi. Low-grade nuclear pleomorphism is typical; however,
high-grade cytologic atypia is absent. Junctional mitoses are
not infrequent; however, dermal mitoses should be incon-
spicuous. Pigmentation is usually minimal. When significant
pigment is present in a spindled nevus, the diagnosis of
pigmented spindle cell nevus of Reed is often appropriate
(likely representing a Spitz variant).2 On occasion, Spitz nevi
may demonstrate greater degrees of atypia, characterized by
higher-grade cytologic atypia, increased pagetoid scatter,
and/or architectural overlap with dysplastic nevus, such that
the terms dysplastic Spitz nevus or atypical Spitz nevus are
used.

Spitzoid melanomas demonstrate some morphologic
features of Spitz nevi, such as large epithelioid or spindled
melanocytes with prominent nucleoli, associated epidermal
hyperplasia, and vertical orientation of melanocytes in some
junctional nests (Figure 2, A).2 However, worrisome features
of melanoma are also present, which may include asym-
metry, poor circumscription, extensive pagetoid scatter of
the junctional component (Figure 2, B), epidermal con-
sumption, aberrant dermal growth, incomplete or absent
dermal maturation (Figure 2, C), high-grade nuclear atypia,
and/or increased dermal mitoses that may be deep,
marginal, and/or atypical.11 Conventional melanoma may
also display a spitzoid cytomorphology; thus, there is a
degree of subjectivity and interobserver variability in
classifying a melanoma as spitzoid.2

Atypical Spitz tumors were historically described as large
tumors comprising densely cellular fascicles of spindled
spitzoid melanocytes displaying expansile growth associated
with compression of the surrounding stroma (Figure 3, A
and B).2,12 In practice, ASTs demonstrate some features
reminiscent of ordinary Spitz nevus, such as a spitzoid
cytomorphology, epidermal hyperplasia, and/or a ‘‘raining
down’’ vertical orientation of the junctional nests. There are
also worrisome histologic features that overlap with
melanoma, making a diagnosis of ordinary Spitz nevus
untenable. These worrisome histopathologic features in-
clude large size (often .10 mm in diameter); asymmetry;
poor circumscription; ulceration; higher-grade nuclear
atypia; deep dermal extension, occasionally with involve-
ment of the subcutis; aberrant dermal growth that
demonstrates an increase in cellularity and is often expansile
or sheetlike; incomplete or absent maturation; and increased
dermal mitoses that may be deep or marginal (Figure 3, B).4

An AST may not demonstrate all of these atypical histologic
features, yet it must show enough of them that the lesion is
regarded to not be an ordinary Spitz nevus and to not be
unequivocally melanoma. Because the constellation of
atypical histologic features falls into a borderline category,
ASTs have historically been regarded as having an uncertain
biologic potential. When present, sentinel lymph node
deposits are typically small, subcapsular in location, and
phenotypically resemble the primary lesion (Figure 3, C).10

Frankly malignant features in a lymph node metastasis, such
as dense sheets of pleomorphic tumor cells with necrosis,
support classification of the lesion as malignant rather than
borderline.13

Because ASTs are by definition lesions with borderline
histopathologic features, diagnostic consensus is difficult to
achieve. Recently, Gerami et al14 studied the agreement of

Figure 1. Spitz nevus. A, Scanning magnification demonstrates a
predominantly nested, symmetrical lesion with associated epidermal
acanthosis. Nests are large, with clefting. B, Higher magnification
demonstrates enlarged epithelioid melanocytes with prominent nucleoli
arranged in nests. Kamino bodies (yellow arrowheads) may be rare or
numerous. Dermal nevomelanocytes retain spitzoid morphology but
show decreased size with descent into the dermis, indicated by arrows
(hematoxylin-eosin, original magnifications 315 [A] and 3100 [B]).
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Figure 2. Spitzoid melanoma. A, Scanning
magnification reveals an asymmetric lesion
with large nests and associated epidermal
acanthosis. B, Higher magnification reveals
poorly nested areas with pagetoid scatter,
consistent with melanoma in situ. C, Dermal
component displays atypical spitzoid cells
without evidence of maturation (hematoxy-
lin-eosin, original magnifications 320 [A] and
3200 [B and C]).

Figure 3. Atypical Spitz tumor of uncertain
biologic potential. A, Large, polypoid tumor
with ulceration. B, Cellular fascicles of spin-
dled spitzoid cells with minimal pleomor-
phism and occasional mitotic figures (yellow
arrowhead). C, Subcapsular deposit of spit-
zoid cells (yellow arrowheads) in sentinel
lymph node for atypical Spitz tumor (hema-
toxylin-eosin, original magnifications 35 [A],
3400 [B], and 3200 [C]).
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13 expert dermatopathologists for 75 atypical Spitz tumors.
They found low interobserver agreement. However, within
this cohort, frequent mitoses, deep mitoses, asymmetry,
high-grade cytologic atypia, and ulceration correlated with
disease progression.14 Given the diagnostic and prognostic
challenges posed by ASTs, ancillary studies, including
immunohistochemical staining, comparative genomic hy-
bridization, and fluorescence in situ hybridization (FISH),
have become potentially useful adjunctive tools to aid in
diagnosis, appropriate classification, and potential risk
stratification of ASTs.

ANCILLARY STUDIES

Immunohistochemical analysis of markers for melanocyte
lineage (HMB-45), cell cycle regulators (p16), and prolifer-
ation (Ki-67) are often useful in the evaluation of
melanocytic lesions.15 These markers should not be used
in isolation, but they may aid in the distinction between
benign nevi and melanoma, including the distinction
between Spitz nevi and spitzoid melanomas. For example,
in many cases (albeit not all of them), benign Spitz nevi
demonstrate maturation with loss of HMB-45 staining at the
base of the lesion, whereas spitzoid melanomas often retain
HMB-45 staining throughout the lesion.11,16,17 Although
reports are mixed, most studies find that Spitz nevi
commonly retain expression of p16, a cyclin-dependent
kinase inhibitor, whereas spitzoid melanomas may show a
loss of p16 in a minority of cases.18–21 Additionally, as
determined by immunostaining for Ki-67, Spitz nevi often
show a low proliferation index, whereas spitzoid melano-
mas show a higher proliferation index.11,18,22,23 There is
significant variability among studies regarding the percent-
ages of Ki-67 labeling index in benign and malignant
lesions, although one study recommended a value of less
than 2% Ki-67 labeling index as favoring benign, greater
than 10% as favoring malignant, and 2% to 10% as
indeterminate.23 The accuracy of Ki-67 proliferative index
staining may be improved by double staining for a
melanocytic marker, such as Melan-A, to assist in excluding
stromal and inflammatory cells from analysis. In the context
of ASTs, immunohistochemistry has not been extensively
explored, and thus provides less definitive information. Ki-
67 staining patterns in ASTs are thought to be intermediate
between Spitz nevi and spitzoid melanoma.22,24 In addition,
loss of p16 expression may occur in a minority of ASTs.25

Although spitzoid lesions may be generally similar to
other melanocytic lesions with respect to immunohisto-
chemical staining patterns in benign and malignant lesions,
extensive evidence indicates that spitzoid neoplasms are
distinct from conventional melanocytic lesions with regard
to chromosomal copy number aberrations and oncogenic
driver mutations. Therefore, numerous studies have focused
on molecular evidence that may be useful for risk
stratification in spitzoid lesions.

Conventional melanomas are characterized by high
genomic instability, with copy number gains and losses
(often multiple) in 96% of cases.26 In contrast, Spitz nevi
generally lack chromosomal aberrations, with the exception
of gains of 11p (20%), gains of 7q (rare), or tetraploidy (5%–
10%).27–29 Heterozygous loss of 9p21 has been reported in 1
Spitz nevus.30 The finding of more than a single chromo-
somal aberration in Spitz nevi is exceedingly rare. Compar-
ative genomic hybridization, a molecular technique that
analyzes copy number variations, takes advantage of this

observation to characterize the genetic instability of a
melanocytic lesion. In 2011, a study by Raskin et al31

showed that ASTs may harbor chromosomal aberrations
that are distinct from melanoma and ordinary Spitz nevus.
This study, the largest to date, analyzed comparative
genomic hybridization on 16 cases of AST with clinical
follow-up. A total of 8 cases had a positive sentinel lymph
node biopsy, and 1 case had a fatal outcome. Comparative
genomic hybridization demonstrated chromosomal copy
number changes in 7 of the 16 cases. Importantly, the
alterations were not those commonly identified in conven-
tional melanoma, and the presence of aberrations did not
correlate with sentinel lymph node positivity. In addition,
the aberrations identified in the fatal case may be seen in
melanoma, such as the loss of 8p and 9 and gain of 8q;
however, the most common melanoma aberrations involv-
ing 6p, 6q, and 11q were not detected. Thus, this study
suggests that ASTs represent a distinct morphologic entity
or category of borderline melanocytic tumors with its own
heterogeneous molecular signature.

Given the technical challenges of comparative genomic
hybridization, there is an interest in developing alternative
assays for evaluation of copy number variation in melano-
cytic lesions. Fluorescence in situ hybridization is a
molecular technique that evaluates genetic alterations at
specific loci. When using a 4-probe FISH panel evaluating
loci commonly altered in melanoma—MYB (6q23), RREB1
(6p25), CCND1 (11q13), and centromere 6 (Cep6)—studies
have found high sensitivity and specificity when distin-
guishing unequivocal nevi from melanoma.32 Because ASTs
have been proven to be distinct morphologically, with a
heterogeneous molecular profile, compared with conven-
tional melanocytic neoplasms, it is not surprising that this
original 4-probe FISH panel was negative in all of the 16
ASTs evaluated by Raskin et al.31 Additionally, Gaiser and
colleagues33 studied 12 ambiguous melanocytic lesions with
clinical follow-up and found that the 4-probe FISH panel
did not have clinically useful sensitivity or specificity for
these ambiguous melanocytic lesions.

More recently, an alternative FISH panel has been tested
that replaces MYB and centromere 6 with CDKN2A and
MYC, thus evaluating genetic alterations at RREB1 (6p25),
MYC (8q24), CDKN2A (9p21), and CCND1 (11q13). This
alternative panel increases the sensitivity for detecting
spitzoid melanoma.34 Given the need for ancillary studies
to aid in the identification of AST, Gerami et al35 studied the
utility of the conventional 4-probe FISH and the alternative
FISH panel in childhood ASTs, childhood spitzoid melano-
mas with known copy number changes, and conventional
childhood melanomas with clinical follow-up. In the
outcome analysis, this study combined the ASTs and the
spitzoid melanomas into a group termed spitzoid neoplasms.
In the spitzoid neoplasms, homozygous deletion of
CDKN2A (9p21) and sentinel lymph node status correlated
with the development of tumor extension beyond the
sentinel lymph node. Interestingly, none of the 14 spitzoid
neoplasms with isolated deletion of MYB (6q23), a target in
the original 4-probe FISH panel, developed tumor spread
beyond the sentinel lymph node. The FISH results for cases
of conventional childhood melanoma demonstrated more
molecular heterogeneity compared with the spitzoid neo-
plasms. A potential limitation of this study was that ASTs
and spitzoid melanomas were combined into a single
category. Later studies that specifically examined ASTs
found that homozygous 9p21 loss was associated histolog-
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ically with severe cytologic atypia, epithelioid cytomorphol-
ogy, and increased dermal mitotic activity, and prognosti-
cally with poor outcome.25,36 In contrast, ASTs with
heterozygous 9p21 deletion were not associated with distant
metastasis.25 However, a later study reported a fatal
outcome in a pediatric AST with heterozygous 9p21 loss.37

In summary, current evidence suggests that the presence of
chromosomal numeric abnormalities alone may not be
predictive of clinical course in ASTs, but specific abnormal-
ities may be associated with low risk (no abnormality, 6q23
deletion), intermediate risk (6p25 gain, 11q13 gain), or high
risk (homozygous 9p21 deletion).25,35,36,38

Other markers and genetic alterations are under investi-
gation to assess whether they have a role in identifying or
further defining ASTs. Based on current evidence, spitzoid
neoplasms may be divided into 3 molecular categories,
specifically those with (1) HRAS activation and/or amplifi-
cation, (2) BAP1 inactivation (frequently with BRAF activa-
tion), and (3) kinase fusions.39 Additional as-yet undescribed
drivers may be present in a small minority of spitzoid
neoplasms. HRAS mutation occurs in a minority of Spitz nevi
and ASTs, and it may be associated with a wedge-shaped
dermal profile and desmoplastic morphology.40–42 Impor-
tantly, van Engen-van Grunsven et al43 found that in their
cohort of 24 AST cases harboring HRAS mutation, none
developed recurrence or metastasis. However, HRAS muta-
tions have been described in a small minority of melanomas,
including one case of spitzoid melanoma with metastasis
and multiple recurrences.39,44 Publicly available sequencing
data from 278 cutaneous melanomas in The Cancer Genome
Atlas indicates the incidence of HRAS-activating mutations
across all cutaneous melanomas to be less than 1%.45 In
summary, these findings suggest that HRAS-activating
mutations are much more likely to occur in spitzoid
neoplasms with a favorable course. Reports are mixed
regarding mutations of RAS-RAF pathway components
other than HRAS in spitzoid lesions, but most evidence
suggests BRAF and NRAS mutations are infrequent events,
with the exception of tumors with concomitant BAP1 loss
(discussed below).41,46–49

BAP1 inactivation by mutation and/or copy number loss
was recently identified by next-generation sequencing in a
subset of Spitzoid lesions.46,47 Nomenclature for these
tumors is not yet settled; proposed names include Wiesner
nevus, melanocytic BAP1-mutated atypical intradermal
tumors (MBAITs), and nevoid melanomalike melanocytic
proliferations (NEMMPs).50 The ASTs with BAP1 inactiva-
tion display a distinctive morphology.46,47,51 Tumors are
predominantly composed of epithelioid cells with two
populations (smaller epithelioid cells more similar to
conventional nevus, and larger, more atypical epithelioid
cells) that blend together. More atypical cells of the lesion
do not show expected maturation with depth. Mitotic
activity is typically lacking. Some inflammatory response
may be present. These tumors lack BAP1 expression by
immunohistochemistry. This is useful because morphologic
findings may not allow for distinction from other ASTs.50 In
addition to BAP1 loss, BRAF V600E mutations are often
detected.46,47 BAP1-inactivating mutations may be either
sporadic or germ line, with an associated heritable cancer
syndrome and multiple ASTs.46,47 Therefore, the finding of
multiple ASTs with epithelioid morphology in a patient
should prompt consideration for BAP1 immunohistochem-
ical staining and possibly genetic screening. It is notable that
BAP1 mutations occur in melanomas at an estimated

frequency of 3% to 5%, and loss of BAP1 protein expression
is seen in a minority of melanomas.45,52,53 Hence, the finding
of BAP1 loss should be correlated with morphologic and
clinical findings.

Recently, Wiesner et al54 studied spitzoid lesions, includ-
ing Spitz nevi, ASTs, and spitzoid melanoma, with targeted
DNA and transcriptome sequencing, and they identified
that approximately 50% of cases harbor kinase fusions
involving the kinases ROS1, ALK, NTRK1, BRAF, or RET.54

Further studies have demonstrated a distinctive plexiform
morphology in spitzoid neoplasms with ALK fusions.55,56

Although the discovery of kinase fusions in spitzoid
neoplasms has clear implications for improved biologic
understanding and targeted therapy, kinase fusions occur in
both benign and malignant spitzoid neoplasms. Therefore,
at present, their identification has limited, if any, utility in
risk stratification of these borderline melanocytic tumors.

DIFFERENTIAL DIAGNOSIS

In most cases, the differential diagnosis for AST rests
between a benign Spitz nevus and a malignant spitzoid
melanoma. This distinction may be exceedingly difficult, if
not impossible, with light microscopy alone. Thus, using
supplementary ancillary studies, such as immunohisto-
chemistry and molecular studies, as described above and
summarized in the Table, may help to refine the diagnosis.
In addition, it is essential to incorporate clinical data, such as
the clinical course of the lesion and the age of the patient,
when arriving at a diagnosis. For instance, a spitzoid
neoplasm that is of new onset and rapidly growing in an
older patient is worrisome for a more aggressive clinical
course based on the clinical information alone.

To expand the differential diagnosis, some spitzoid lesions
may need to be distinguished from cellular neurothekeomas
or histiocytic/fibrohistiocytic lesions. This can usually be
accomplished by immunohistochemistry for markers of
melanocytic differentiation, such as S100 and/or Melan-A,
which would be positive in melanocytic lesions and negative
in cellular neurothekeoma and fibrohistiocytic lesions. In
addition, spindled or epithelioid melanocytic tumors that do
not display definitive spitzoid features might better be
considered unclassified borderline melanocytic tumors,
because literature on molecular and prognostic findings in
ASTs may not be applicable to all borderline melanocytic
tumors.

CURRENT TREATMENT

Treatment recommendations for Spitz nevi, atypical Spitz
nevi, and spitzoid melanoma are relatively straightforward.
Most sources recommend conservative excision of Spitz nevi
to ensure complete removal if atypical features are present,
or if the patient is an adult.2,9 Recommendations are more
variable regarding whether conventional Spitz nevi in
children should be completely removed.2,9,57 For spitzoid
melanoma, treatment recommendations follow the National
Comprehensive Cancer Network guidelines for melanoma
and include wide excision with treatment margins based on
the Breslow depth of the lesion, with or without additional
staging of the regional nodal basin with sentinel lymph
node biopsy also determined by the Breslow depth of the
lesion.58 Further treatment, in concordance with NCCN
guidelines, depends on the sentinel lymph node status.

Treatment recommendation for ASTs is challenging and
controversial because there is considerable interobserver
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variability in the classification of AST, even among experts,
and there is no consensus on treatment regimens.14 Given
the more favorable prognosis of AST with reasonable long-
term follow-up, some centers recommend excision only,
with careful clinical observation for recurrence.59 The role, if
any, of sentinel lymph biopsy in the staging and/or
management of these patients is evolving. Clearly, the goal
of patient management is to not undertreat or overtreat.
Careful assessment of risk is important in our therapeutic
algorithm at the University of Michigan. If the light
microscopic features are disturbing such that melanoma
remains in the differential diagnosis, then molecular studies
are often employed in an effort to better define the lesion
and assess risk. If there are no or rare chromosomal
aberrations not typically seen in conventional melanoma,
the lesion is regarded as a low-risk AST, and re-excision
alone is recommended. If there are multiple aberrations,
especially those overlapping with those reported in con-
ventional melanoma, including homozygous loss of 9p21,
the lesion is regarded as more genomically unstable, with a
higher risk potential. In such cases, in the context of an

atypical borderline melanocytic tumor, we counsel patients
and their families on the risks and benefits of additional
staging with sentinel lymph node biopsy.7 If the sentinel
lymph node harbors larger tumor aggregates and/or there is
effacement of lymph node architecture or necrosis, the
lesion is considered more aggressive, and further treatment
is based on melanoma guidelines. At a minimum, every
patient should receive long-term follow-up and be coun-
seled that our understanding of these lesions is evolving.

CONCLUSIONS

In summary, distinguishing ASTs from Spitz nevi and
spitzoid melanoma is often challenging. Assimilation of the
clinical presentation, histology, and immunohistochemical
and molecular studies may help to clarify the diagnosis.
When these lesions are misdiagnosed as benign Spitz nevi,
there is a risk for undertreatment. Conversely, if diagnosed
as spitzoid melanoma, there is a risk of overtreatment.
Importantly, many studies agree that patients with ASTs
have a much better prognosis compared with those with

Features of Spitz Nevi, Spitzoid Melanoma, and Atypical Spitz Tumor

Spitz Nevus Atypical Spitz Tumor Spitzoid Melanoma

Clinical presentation Typically younger patients (subset
occur in adults)

Small papule or nodule

Typically younger patients
Papule or nodule

Typically older patients
Large, changing lesion

Scanning magnification Symmetrical
Well circumscribed
Epidermal acanthosis
Well-formed nests, limited

pagetoid scatter

Large, deep tumor
May be asymmetrical

Asymmetrical
Poorly nested
Some architectural features of

Spitz nevus (large nests with
clefting, epidermal
acanthosis)

High magnification Cytologic atypia:
Limited pleomorphism
Lack of high-grade cytologic

atypia
Junctional component:
Well nested, may be central

pagetoid scatter
Dermal component:
Dermal maturation
Few/no mitoses

Cytologic atypia:
Most cases lack extreme

pleomorphism, hyperchromasia,
atypical mitoses

Junctional component:
Typically lacks findings of

melanoma in situ
May be ulceration
Dermal component:
Cellular, with spindled or

epithelioid cells, often in
fascicles

Multiple dermal mitoses
Some investigators allow for focal

necrosis

Cytologic atypia:
High-grade cytologic atypia
Junctional component:
Poor nesting, pagetoid scatter
Consumption
May be ulceration
Dermal component:
Lack of maturation
Mitoses may be numerous,

deep/marginal, or atypical
May have tumor necrosis

Immunohistochemistry p16 typically retained
HMB-45 lost in deeper dermal

component
Low Ki-67 index

p16 loss in minority
Intermediate Ki-67 index

p16 loss in minority
Elevated Ki-67 proliferative

index
Deep HMB-45 expression in

minority
Molecular FISH: no aberration (or rare

heterozygous loss of CDKN2A)
CGH: isolated gains of 7p, 11q,

tetraploidy
Other:
HRAS-activating mutations
Tyrosine kinase fusions

FISH: aberrations overlap with
spitzoid melanoma;
homozygous 9p21 loss may
herald aggressive course

CGH: may have one or multiple
chromosomal abnormalities

Loss of 3 (associated with BAP1
inactivation)

Other:
Tyrosine kinase fusions
BAP1 mutation

FISH: aberrations of 9p21,
6p25, 11q13, and 8q24

CGH: multiple chromosomal
abnormalities

Other:
Tyrosine kinase fusions
BRAF, NRAS mutations
HRAS mutations rare

Prognosis Benign Typically indolent, but there are
rare cases with widespread
metastases, death

Malignant (may be slightly
better outcome relative to
conventional melanoma)

Abbreviations: CGH, comparative genomic hybridization; FISH, fluorescence in situ hybridization.
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melanoma. It has been controversial whether ASTs should
be considered spitzoid neoplasms sui generis or a provi-
sional category of diagnostically challenging lesions. Both
may be true. Atypical Spitz tumors have distinct, yet
somewhat diverse, molecular profiles harboring multiple
genomic aberrations, yet they usually follow an indolent
course, a combination not seen in nevi or melanomas.7,26,31

Further studies are needed to expand molecular diagnostics,
as well as to confirm whether molecular findings, such as
homozygous loss of CDKN2A, are sufficient to guide
diagnosis and management of these challenging lesions.

We thank the Slide Scanning Service of the Department of
Pathology, University of Michigan, for assistance in generating
scanned tissue images. Timothy M. Johnson assisted with
manuscript revision and preparation. Dr P. W. Harms is a recipient
of the Dermatopathology Research Career Development Award
from the Dermatology Foundation.
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