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Great expectations!
• Testing will clearly show benign vs. 

malignant
• Distinctive histomorphology-molecular 

correlations
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Within each molecular lineage
• Benign nevus, one pathogenic mutation
• Melanocytoma (intermediate grade 

lesion), usually two genomic events, 
limited copy number changes, spread to 
local nodes only

• Melanoma, ? 2 to 3 or more pathogenic 
mutations, spread to and beyond nodes, 
or hematogenous spread

• 1, 2 and 3 genomic events is the current 
paradigm, but multiomics is largely un-
explored 



Pathway 1- Low CSD 
melanoma

• Mostly BRAF V600E
• Mostly 40-60 year olds
• Mostly superficial spreading/nodular 

melanoma in Clark’s classification
• Many cytologic appearances, but 

pulverocytes are a signature











Pathway 2- High CSD 
melanoma

• Mostly NRAS, NF1, BRAF V600 non-E
• Mostly >60 year olds (younger w. altitude, 

tanning beds, equatorial, DNA repair 
mutations)

• Mostly lentigo maligna/nodular 
melanoma in Clark’s classification





Pathway 3- Desmoplastic 
melanoma

• Mostly NF1, NFkBIE promoter
• High mutational burden, low number of 

chromosomal copy number changes
• Rarely Melan-A or HMB45 positive



















Anonymous consultant’s 
diagnosis- myxoid pleomorphic 

fibroma with SOX10 positive 
cells, based in part on Rb 

negative immunostain























Retinoblastoma gene alterations 
in DMM

• Pathway disrupted by mutations in ~70%
• Includes RB1/CDK4/CCND1/CDKN2A
• High overall mutation rate in DMMs, so 

driver vs. passenger status not known
• Overall, Rb mutations in only 4% of MMs



Pathway 4- Spitz melanoma

• RTK and STK gene fusions, HRAS, 
MAP3K8 fusions/rearrangements

• Mostly <30 year olds ?
• A subset of spitzoid melanoma



Spitz melanoma

• Spitz lineage initiating event
• Additional progression events 

(homozygous loss of CDKN2A, mutations 
in hTERT, CDK4, p53, etc.)

• Spread beyond local lymph nodes, but 
prognosis seems better than classic 
melanoma 





Spitz melanoma

• Doesn’t obey the ABCDE rules
• Mono-hued papules, nodules, plaques. 
• Affects racial groups equally
• Little relationship to sun exposure
• Only a few begin in pre-existent nevi 

(conventional or Spitz)







18 year old male, left knee

• MAP3K8 fusion
• missense V126D mutation of CDKN2A
• loss of the wild-type allele on chr. 9p, loss 

involving chr. 10 
• inactivating mutation in PTEN
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ὀστρακισμός

• BRAF mutated, morphologically 
Spitzoid tumors 

• BAP1 inactivated melanocytic tumors
• BLITZ tumors





BRAF Mutated Spitz nevus

• Often on thighs
• Kamino bodies present, but small
• No component of common nevus
• Pulverocytes absent or few
• Classic Spitz cells (homogeneous cytoplasm, clefts)
• No or few additional mutations, copy number changes in 

limited data

• Currently, I am concerned about genomic instability > 
WHO approved Spitz nevus but WHO knows….
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11 year old girl



11 year old girl

• BRAF V600E
• Deep deletion, CDKN2A,B
• Loss of chr. 18















VE1





BAP1





P16





20 year old woman, inner thigh

• BRAF V600E initiating mutation, 
• mutations were present in the DNA repair 

gene ATM 
• and in CDKN2A, which codes for p16
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What’s missing?

Different cells of origin:
1. Melanoblasts vs. basilar 

melanocytes 
2. Topographic differences 

between melanocytes 



Kerl H, Soyer HP, Cerroni L, Wolf IH, 
Ackerman AB. 
Ancient melanocytic nevus. 
Semin Diagn Pathol. 1998 
Aug;15(3):210-5. 
PubMed PMID: 9711671.



Ancient nevus, Kerl et al. 1998
• Mostly on the face of older persons. 
• Dome-shaped, skin-colored or reddish brown papule, 

with features of Miescher's nevus. 
• Exoendophytic, mostly intradermal proliferations of two 

populations of melanocytes
• The large melanocytes may resemble those of epithelioid 

Spitz's nevus. 
• A few mitotic figures may be present 
• The epidermis usually is uninvolved
• Degenerative changes include thrombi, hemorrhage, 

pseudoangiomatous changes, thick rims of sclerosis 
around dilated venules, fibrosis, and mucin. 



One patient had metastases



Kerl H, Wolf IH, Kerl K, Cerroni L, Kutzner H, 
Argenyi ZB. 
Ancient melanocytic nevus: a simulator of 
malignant melanoma. 
Am J Dermatopathol. 2011 Apr;33(2):127-30. 



Criteria for ancient nevus- Kerl et al.

Ancient Melanocytic Nevus: A Simulator of Malignant Melanoma.
Kerl, Helmut; Wolf, Ingrid; Kerl, Katrin; Cerroni, Lorenzo; Kutzner, Heinz; Argenyi, Zsolt

American Journal of Dermatopathology. 33(2):127-130, April 2011.
DOI: 10.1097/IAE.0b013e31817f7b58
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FIGURE 1

Ancient Melanocytic Nevus: A Simulator of Malignant 
Melanoma.
Kerl, Helmut; Wolf, Ingrid; Kerl, Katrin; Cerroni, Lorenzo; 
Kutzner, Heinz; Argenyi, Zsolt

American Journal of Dermatopathology. 33(2):127-130, 
April 2011.DOI: 10.1097/IAE.0b013e31817f7b58

FIGURE 1 . Ancient melanocytic nevus. Exophytic reddish brown nodule.



© 2011 Lippincott Williams & Wilkins, Inc.  Published by Lippincott Williams & Wilkins, Inc.

4

FIGURE 2

Ancient Melanocytic Nevus: A Simulator of Malignant 
Melanoma.
Kerl, Helmut; Wolf, Ingrid; Kerl, Katrin; Cerroni, Lorenzo; 
Kutzner, Heinz; Argenyi, Zsolt

American Journal of Dermatopathology. 33(2):127-130, 
April 2011.
DOI: 10.1097/IAE.0b013e31817f7b58

FIGURE 2 . Ancient melanocytic nevus. Dome-shaped 
asymmetric brownish tumor with a bluish cast.
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FIGURE 4
Ancient Melanocytic Nevus: A Simulator of Malignant 
Melanoma.
Kerl, Helmut; Wolf, Ingrid; Kerl, Katrin; Cerroni, Lorenzo; 
Kutzner, Heinz; Argenyi, Zsolt
American Journal of Dermatopathology. 33(2):127-130, 
April 2011.
DOI: 10.1097/IAE.0b013e31817f7b58

FIGURE 4 . Ancient melanocytic nevus. (Patient No. 
5) A, Exo-endophytic tumor with 2 cell populations 
and degenerative stromal changes. The epidermis 
is spared. B, Two populations of melanocytes: small 
monomorphous ones in a "congenital" pattern and 
large melanocytes within an area of hemorrhage. C, 
Large melanocytes with pleomorphic nuclei. Note 
high cellularity. Courtesy: Sander (Hamburg) and 
Flaig (Munich).

FIGURE 5 . Ancient melanocytic nevus. Mucinous areas with spindle cells.
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FIGURE 6
Ancient Melanocytic Nevus: A Simulator of Malignant 
Melanoma.
Kerl, Helmut; Wolf, Ingrid; Kerl, Katrin; Cerroni, Lorenzo; 
Kutzner, Heinz; Argenyi, Zsolt

American Journal of Dermatopathology. 33(2):127-130, 
April 2011.
DOI: 10.1097/IAE.0b013e31817f7b58

FIGURE 6 . Ancient melanocytic nevus. Rims of sclerosis 
around vessels (hyaline angiopathy).
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FIGURE 7
Ancient Melanocytic Nevus: A Simulator of Malignant 
Melanoma.
Kerl, Helmut; Wolf, Ingrid; Kerl, Katrin; Cerroni, Lorenzo; 
Kutzner, Heinz; Argenyi, Zsolt

American Journal of Dermatopathology. 33(2):127-130, 
April 2011.
DOI: 10.1097/IAE.0b013e31817f7b58

FIGURE 7 . Ancient melanocytic nevus. A nodule 
composed of large pleomorphic melanocytes reveals a 
low proliferation rate. MIB-1.
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TABLE 3
Ancient Melanocytic Nevus: A Simulator of Malignant 
Melanoma.
Kerl, Helmut; Wolf, Ingrid; Kerl, Katrin; Cerroni, Lorenzo; 
Kutzner, Heinz; Argenyi, Zsolt

American Journal of Dermatopathology. 33(2):127-130, 
April 2011.
DOI: 10.1097/IAE.0b013e31817f7b58

TABLE 3 . Dermal Melanoma-
Histopathologic Features
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FIGURE 8
Ancient Melanocytic Nevus: A Simulator of Malignant 
Melanoma.
Kerl, Helmut; Wolf, Ingrid; Kerl, Katrin; Cerroni, Lorenzo; 
Kutzner, Heinz; Argenyi, Zsolt

American Journal of Dermatopathology. 33(2):127-130, 
April 2011.
DOI: 10.1097/IAE.0b013e31817f7b58

FIGURE 8 . A, B, "Bizarre" nevus. 
Large and pleomorphic cells with 
prominent chromatin clumping 
(monster cells). This melanocytic 
nevus is different from AN.









UCSF series Case 1

• Red-brown papule on face, 38 year old 
woman
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13-27881



• 42 year old male
• Left anterior shoulder lesion
• History of many dysplastic nevi



















Results by CGH

Loss of chr. 9, loss of interstitial area 
on 3p including BAP-1





72 year old man, site not known
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Our cases

• NGS in 5/6
• BRAF mutated in 5
• hTERT promoter wild type in 5
• BAP1 mutations in 3
• CTNNB1 mutated in 2
• Low numbers of copy number changes in most
• Conclusion: most are melanocytomas, some 

could be melanomas



Pathway 5- Acral melanoma
• Prevalence similar across racial groups
• Gene amplifications frequent, esp. 

CCND1, KIT, TERTp, mutations BRAF, 
NRAS, KIT





Pathway 7- Melanoma ex 
congenital nevus

• Prevalence similar across all racial groups
• Mostly in NRAS driven congenital nevi
• Distinction from proliferative nodules still 

a work-in-progress



Pathway 8- Melanoma ex blue 
nevus, Blue melanoma

• Prevalence similar across all racial groups
• Initiated by GNAQ, GNA11, CYSLTR2 

mutations, PRKC fusions
• Additional mutations in BAP1, SF3B1, 

EIF1AX 
• Gains 6p, 8q, loss 6q
• Remnant of blue nevus



Melanoma ex blue nevus
• Melanomas can arise in any 

type of blue nevus, from 
“dermal melanocytoses” to 
cellular blue nevus. 

• Often quite thick when first 
detected, thus having a 
particularly unfavorable 
prognosis. 

• Present either as change in pre-
existent blue nevus, or as a 
dark brown/black plaque or 
nodule





Blue nevic melanoma- 
histopathologic features

• Most dermally based 
• Most ex cellular blue nevus
• Large oval melanocytes with 

variably pigmented cytoplasm
• Many melanophages
• Cells with large nuclei and 

large nucleoli, sometimes 
eosinophilic

• Mitoses, sometimes more than 
2/mm2
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