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II. Immunohistochemistry

• Melanocytic or Not
• Amelanotic melanocytic tumor vs other
• Densely inflamed melanocytic tumor
• SLN analysis

• Surrogate for molecular pathway (e.g., Spitz; BAP1, beta-catenin)

• Targeted therapy (e.g., BRAFV600E)

• Biomarker to help distinguish benign from malignant



What is Your Diagnosis?
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Submitted IHC slide



Submitted IHC slide



Changing Lesion; Dual Population of Melanocytes



Diagnostic Support from Ancillary Studies



PRAME

• PReferentially expressed Antigen in Melanoma

• Cancer Testis Antigen

PRAME



PRAME Expression by IHC

• Metastatic Melanoma (n=100) 87% POS

• Primary Melanoma (n= 155)  83% POS
 -  Conventional: 88 – 94%
 -  Desmoplastic: 35%   

• Melanocytic Nevi (n= 145)  14%  POS 

Am J Surg Pathol 2018;42: 1456 - 1465



PRAME in Melanocytic Nevi

4/40 
(1+)

11/60 
(1 – 2+)

1/145
(4+)



Nevus or Melanoma?



Nevoid Melanoma

PRAME

SNP Array: 
supportive of melanoma



Immunohistochemistry for PRAME

Probably Right, Also Makes Errors

Phil LeBoit



Pitfalls in Using PRAME IHC

• PRAME is not melanoma-specific

• Not all melanomas express PRAME

• Some nevi or non-neoplastic melanocytes express PRAME

• Suboptimal assays

• False interpretation of the results



Utility of PRAME IHC in Clinical Practice

• Nodal Nevus vs metastatic melanoma

• Melanoma in situ vs melanocyte hyperplasia, margins of MIS

• Nevus vs melanoma

• Other



Am J Surg Pathol. 2020;44:503-508.



Capsular Nodal Melanocytic Nevus



Trabecular Melanocytic Nevus



Capsular and Subcapsular Melanocytic Nevus



Capsular and Intranodal Melanocytic Nevus



Capsular and Intranodal Melanocytic Nevus



Capsular and parenchymal nodal nevus



Capsular and parenchymal nodal nevus



PRAME IHC for SLN Analysis

Melan-A

PRAME/
Melan-A



Capsular Metastatic Melanoma



• Features typical of nodal nevus
• Located in fibrous tissue, but may also be surrounded by lymphocytes

• Cytologically bland

• Negative for HMB-45 and PRAME

• Features typical of metastatic melanoma
• Located in nodal parenchyma, but may also involve the fibrous tissue

• Cytologically atypical

• Positive for PRAME and/or HMB-45

Nodal Nevus vs Metastatic Melanoma



III. Molecular Tests



Nevus vs Melanoma – Cytogenetic Tests



FISHING for Melanoma Diagnosis 



Melanoma FISH test

• Advantages
• Suitable for small biopsies and mixed tumor cell populations

• FISH technology fairly widely available

• Disadvantages
• Limitations in test sensitivity and specificity

• Added cost and time



Spectrum of Blue Tumors

• Blue nevi (e.g., common, sclerosing, cellular)

• Blue nevus-related melanomas

• Metastatic melanoma  simulating a blue nevus

• Blue tumors with uncertain diagnosis



Cellular Blue Nevus



Cellular Blue Nevus



Melanoma ex BN vs Atypical Cellular BN



Blue Tumors: Features worrisome for melanoma

• Tumor cell overgrowth (loss of background fibrotic dendritic BN)

• Expansile growth of cytologically atypical cells with mitoses

• Tumor necrosis

• Ancillary test results:
• Loss of BAP1 expression

• Genomic aberrations



Chromosomal CNA – common in Blue Melanomas



CBN or Melanoma?



Epithelioid Atypia and Mitoses



Positive FISH test



Melanoma ex plaque-type blue nevus



Spitz Tumors

• Spitz nevi

• Spitz melanocytoma

• Atypical Spitz tumor with uncertain diagnosis

• Spitz melanoma



Sophie Spitz
“Melanomas of Childhood”; Am J Pathol 1948 

• 13 children (18 mo - 12 yrs)

• 12/13 had a benign clinical course

1910 - 1956

S Spitz

JUVENILE MELANOMA -  
different from adult melanomas



Sophie Spitz



Sophie Spitz’s Melanomas 
- Heterogeneous Group of Tumors  
Am J Pathol 1948

• 13 children (18 mo -12 yrs)

• All benign except for one:
• 12 yo girl

• Tumor on foot

• Deeply located: plantar fascia

1910 - 1956

S Spitz

Probable correct diagnosis: Clear cell sarcoma



Juvenile Melanoma

A sheep in wolf’s clothes



Spitz Nevus

• Kernan JA, Ackerman LV. Spindle cell nevi and epithelioid cell nevi (so-called juvenile melanomas) 
in children and adults: a clinicopathological study of 27 cases. Cancer. 1960;13:612-25. 

• Weedon D, Little J. Spindle and epithelioid cell nevi in children and adults. A review of 211 cases 
of Spitz nevi. Cancer 1977; 40: 217-25.

• Paniago-Pereira C, Maize JC, Ackerman AB. Nevus of large spindle and/or epithelioid cells (Spitz's 
nevus). Arch Dermatol. 1978; 114: 1811-23



Spitz Nevus



The Spitz Family Grows

WHO Classification of
Skin Tumours. 2018.
Chapter 2. Spitz Naevus, 
p111.



Darth Spitz



Report as “Spitz Nevus”



Report as “Spitz Nevus”



Correct diagnosis: Melanoma 



The Fog of Spitz 

Image result for fog in new york

The Fog of Spitz

https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjBh6H7-O3YAhUI-6wKHT9HD4QQjRwIBw&url=https://www.mirror.co.uk/news/world-news/new-york-fog-pictured-skyline-3014437&psig=AOvVaw1rnfsUm9Ty2uSvq2gW5rhn&ust=1516792070382126


The Fog of Spitz

Hum Pathol 1999; 30: 513







Risk Assessment of Spitz Tumors



J Am Acad Dermatol 2000;42:527-30



Surgery to the 

Rescue





Spitz Nevus with SLN Deposit



Benign Mesothelial Cells in LN



Intranodal Nevus Cells in Lymph node

Incidental finding in an axillary SLN of a patient with breast cancer



Dermal Stroma in LN



The Brave New Spitz

The Molecularization of Spitz



Molecular Pathology and Spitz

• Definition of “Spitz” by molecular pathway
• HRAS aberrations

• Kinase fusions (Ros1, Alk, Ntrk, Ret, Met, MAP3K8, Braf, other)

• Molecular findings subclassify Spitz
• Spitz nevus

• Spitz melanocytoma

• Spitz melanoma

• Atypical Spitz tumor of uncertain biologic potential



Spitz Nevus

- Benign clinical findings

- Benign histopathology

- Single genomic aberration
typical of Spitz



Spitz Melanoma

- Atypical/malignant pathology

- Spitz pathway aberration and
addtl genetic aberrations typical
of melanoma

- Example:MAP3K8-SPECC1
fusion plus numerous segmental
gains and/or losses



Spitzoid Melanoma
- Melanoma with Spitz-like features
- Non-Spitz pathway (BRAF, NRAS, other)



Melanoma (referred as AST)



Spitzoid Melanocytoma

- Atypical histopathology

- Spitz pathway aberration plus
select addtl genomic aberration(s) 
that are not sufficient for melanoma

- Example: MAP3K8-SVIL fusion
plus homozygous deletions of p16 



Terminology

• Atypical Spitz tumor
• Spitz neoplasm with uncertainty as to whether it is benign or malignant

• Spitz Melanocytoma
• Benign Spitz neoplasm with genetic/genomic aberrations



Benign Spitz Malignant Spitz

The Spectrum of Spitz



Desmoplastic Melanoma or Not?

- 41 M with nodule on back

- Referred with a diagnosis of
desmoplastic melanoma



Desmoplastic Spitz Nevus

Cytogenetics: Isolated gain of 11p



What is Your Diagnosis?



Prelim: “Atypical” Compound Spitzoid Proliferation



Ancillary Test Results = Spitz Nevus

- Negative for BRAFV600E

- Positive for NTRK



Nevus or Melanoma?



Diagnosis: Spitz Nevus

Sequence analysis: DCTN1-ALK FUSION

SNP ARRAY: 
NO UNBALANCED GENOMIC ABERRATIONS

ALK



Spitz Tumors with Alk-Fusions

Yeh et al Am J Surg Pathol 2015;39:581-91



Melanoma



FISH Results: 
Gains in CCDN1 (11q13) and 
RREB1 (6p25) in > 70% of cells

Spitzoid Melanoma
6 yrs later

Metastatic melanoma in LN



Nevus vs Melanoma – Cytogenetic Tests



Cytogenetics for Melanocytic Tumors

Often right, but also makes errors



Ordinary Nevus with Positive FISH test



CGH:
-Loss of 1p and 9p

“Spitzoid Melanoma of 
Childhood” in 2005

Limitations of Cytogenetic Analysis

11 F



What is Your Diagnosis?





Current trends

• NGS more commonly used as main method
• Molecular pathway

• Mutation burden

• Genomic aberrations

• FISH, CGH will likely become less relevant



TERT Mutations 



TERT Mutations 



TERT Mutation in an Ordinary Nevus



• Overlap in mutation profile and genomic aberrations between nevi, 
melanocytomas and melanomas

• Overlap in genetic and genomic aberrations between Spitz and non-
Spitz melanocytic neoplasms

Limitations to Molecular Approach to Spitz



Anal Melanoma with NTRK Fusion

NTRK2::TRAF2

Lezcano et al Am J Surg Pathol 2018

Anal mucosal melanoma with NTRK fusion

NTRK



Sequence Analysis for Diagnosis

• Melanoma vs soft tissue tumor

• Staging of melanoma

• Subtyping by pathway (e.g. Spitz vs Blue vs Other)

• Ancillary evidence for assessing benign vs malignant (e.g., TERT)



Limitations of Histopathology

Reported as 
“Metastatic Melanoma”

SEQUENCE ANALYSIS

EWSR1- CREM FUSION

Revised Diagnosis”

Clear cell sarcoma



Limitations of Histopathology: Primary Tumor



Primary Tumor: Clear Cell Sarcoma



Undifferentiated Malignant Tumor



Results from Molecular Studies

• NRASQ61R mutation

• High TMB

• UV signature mutation



Primary Melanoma with NRASQ61R Mutation



What is Your Diagnosis?



CRTC1::TRIM11 Fusion Tumor



Metastasizing CRTC1:TRIM11 Tumor



Metastatic melanoma

History of prior invasive melanoma with pos LNs



Metastatic Melanoma?

Pathology:

- Mass in subcutis
- Multinodular growth
- Necrosis
- No nevus or melanoma in situ



Primary Melanoma

Clinical History 
- Lesion present > 10 yrs
- No evidence of melanoma 

elsewhere

Molecular Findings
- GNAQpQ209L
- Low mutation burden
- No UV signature 

Blue Nevus-Related
Melanoma



Importance of Clinicopathology Correlation

• Clinicopathologic context important for choice to do NGS

• Clinicopathologic context important to interpret NGS results



The Rise of Melanocytomas

• Pigmented Epithelioid Melanocytoma

• BAP1-Inactivated Melanocytoma

• WNT-Inactivated Melanocytoma 

• Spitz Melanocytoma



BAP1-Neg Epithelioid (“Wiesner’s”) Nevusr’s s)

Wiesner et al. Am J Surg Path 2012;36:818-30. 





MPATH-DX V 2.0



Combined BAP1-Inactivated Nevus



BAP1-Inactivated Melanocytic Tumors

• Histopathology benign: Nevus

• Atypical histo- or molecular path, but still benign: Melanocytoma

• Atypical, but unsure about biology: “atypical tumor”

• Malignant: Melanoma 



Ancillary Tests for Melanoma Diagnosis

• Essential for the diagnosis of fusion tumors

• Can help in select cases to reach the correct diagnosis

• Significant limitations in sensitivity and specificity

• Tendency for over-utilization
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