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Melanocytic Tumors  - Diagnostic Challenges

• Small partial view 

• Primary or metastatic melanoma?

• Desmoplastic melanoma or not?

• Benign proliferative nodule or melanoma?



I. Melanoma in situ or junctional nevus?



Melanoma in situ



Melanoma in situ



Clinical Correlation: Melanoma in situ

76M – changing lesion



Melanoma in situ

PRAME

Sox10



What is Your Diagnosis?
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What is Your Diagnosis?

A. Melanoma in situ

B. Melanoacanthoma

C. Melanocytic nevus

D. Don’t know yet (“intraepidermal melanocytic proliferation”)



Diagnosis: Traumatized Melanocytic Nevus

• Patient referred with a diagnosis
“probable melanoma in situ”

• Clinical findings not  typical for MIS

• Repeat biopsy for final diagnosis



Diagnosis: Traumatized Melanocytic Nevus





Ashbury Park, NJ



Stone Pony, Ashbury Park, NJ



Ashbury Park, NJ



The Boss



II. Primary or Metastatic?



What is Your Diagnosis?

- 51 F with h/o metastatic melanoma



Cytology of tumor cells



What is Your Diagnosis?

A. Bap1-inactivated melanocytoma

B. Primary nodular/dermal melanoma

C. Metastatic melanoma

D. Other





Diagnosis: Melanoma

• BAP1 retained (no loss)

• Atypia and no maturation

• TMR: 6/mm2

• 4+ PRAME

PRAME



Metastatic melanoma of unknown primary



Clinical History

- Skin nodule present 3 years prior to metastasis

- Treated as probable DF with liquid N2 (not at MSKCC)

- Metastasis at site of lymphatic drainage



Diagnosis: Primary Dermal Melanoma



PDM – a diagnostic challenge for staging



Primary Dermal Melanoma

- 11 of 1800 melanoma patients presented with
solitary nodule and no associated precursor

- Initially thought to be metastatic

- Unusual high survival rate suggests that they
may be primary tumors



Primary Dermal Melanoma

Definition:
- Melanoma in dermis and/or subcutis
- No associated in situ melanoma or nevus

Study:
- 7 cases with mean thickness of 7 mm
- 100% survival (mean FU of 41 months)



Primary Dermal Melanoma

Eur J Surg Oncol 2020; 2131 - 39

- 62 PDM (MIA 1978 – 2013)

- Disease-free survival similar to stage I-II controls

- Prognosis much better than for stage IV M1a controls



PDM – Genetically Heterogeneous



Primary Dermal Melanoma

A solitary dermal melanoma nodule is most likely primary, unless there 
is a known history or other concurrent evidence of melanoma 



What is Your Diagnosis?

- 26 M with nodule on temple







Nevus or Melanoma?



Diagnosis - Melanoma

• Asymmetric pigmentation

• Focal pagetosis

• Cytologic atypia

• Mitoses

• 4+ Labeling for PRAME



Additional Diagnostic Clue

Scar



16 months earlier…



Melanoma associated with a nevus



Excision with neg margins



Current Tumor: Metastatic Melanoma



Metastatic Melanoma



Staging of melanoma – Clinical context matters

• Prior history of melanoma

• Clinical presentation of tumor

• Evidence from other clinical studies and follow-up

• Evidence from ancillary tests, especially molecular studies 







Princeton University, Princeton, NJ







III: Desmoplastic Melanoma

• Diagnostic Pitfall
• Difficult to diagnose clinically

• Risk for misdiagnosis by pathologist

• Distinct Variant of Melanoma
• Distinct pathologic features

• Distinct clinical behavior



DM Pathology – Differential Diagnosis

• DM vs benign fibrosing lesion
• DM vs scar

• DM vs dermato- or neurofibroma or other benign nerve sheath tumor

• DM vs desmoplastic melanocytic nevus (acquired or congenital)

• DM vs non-melanocytic malignant tumor
• Spindle cell sarcoma with desmoplasia

• Desmoplastic carcinoma (usually desmoplastic SCC)



86 yo man with pink papule on scalp

What is Your Diagnosis?



86 yo man with pink papule on scalp

What is Your Diagnosis?



86 yo man with pink papule on scalp

Clinical context: Near surgical scar for lentigo maligna 



86 yo man with pink papule on scalp

S100P



S100P



86 yo man with pink papule on scalp

Clinical context: Near surgical scar for lentigo maligna 



Desmoplastic Melanoma

86 yo man with pink papule on scalp



Normal Tumor



Desmoplastic Melanoma



DM –Confusion 
with a scar



Desmoplastic Melanoma



What is Your Diagnosis?

Re-excision for melanoma in situ

Melan-A S100



What is Your Diagnosis?
Sox10



Jackett LA, McCarthy SW, Scolyer RA. 
Pathology. 2016;48:626-8.

S100P/Sox10-positive cells in scars



Scar with Sox10/S100-positive cells – not DM



Desmoplastic Melanoma – Diagnostic Pitfall

Am J surg Pathol 2003; 27:1278-83. Dermatol Clin. 2012;30:593-615



DM vs Nerve Sheath Tumors

•Neurofibroma 

• Schwannoma

•Hybrid Nerve Sheath Tumor



Neurofibroma vs Melanoma

• Histologic Clues for NF-like Melanoma
• Atypical junctional melanocytic proliferation

• Lymphoid aggregates

• Fascicles of spindle cells

• Nuclear atypia

• Deep infiltrative growth

• Involvement of papillary dermis

• Beware of collision scenarios
• Nevus or melanoma colliding with a neurofibroma



DM vs Desmoplastic Nevus

•Desmoplastic Spitz Nevus 

• Sclerosing Blue Nevus

•Other Nevi with Desmoplasia



Findings favoring a desmoplastic nevus

• Clinical
• Small papule, younger individual, sun-protected site

• Histopathology
• Small, symmetric, with evidence of maturation

• Cytology

• Ancillary Studies
• IHC: Melan-A, p16

• Molecular: mutation profile





DM – Clinical Behavior

• Local persistence/recurrence more common

• Regional node metastasis less common

• Survival advantage among thick melanomas



DM – Local Recurrence

• Anatomic site (wide clearance difficult in H&N region)

• Positive margins can be difficult to see

• Perineural invasion



Desmoplastic Melanoma: SLN Biopsy

- 12 patients with desmoplastic melanoma
- SLN biopsies negative



Desmoplastic Melanoma – SLN Biopsy

27 patients with pure DM: Not a single SLN was positive



Different Data from University of Michigan

4/33 patients with 
positive SLN



These tumors look different…



Metastases with 
Melan-A-positive 
epithelioid cells



Pure DM

Pure vs mixed vs non-desmoplastic Melanoma

Solid spindle cell Combined (mixed) DM



Pure Desmoplastic Melanoma



Pure Desmoplastic Melanoma



Mixed 
Desmoplastic
Melanoma

Non-desmoplastic

Desmoplastic



Mixed Desmoplastic Melanoma



Mixed Desmoplastic Melanoma

89 M, 
Scalp



Mixed Desmoplastic Melanoma

Cell-poor stroma-rich Cell-rich stroma-poor





“…we would not recommend SLN biopsy 
in pure desmoplastic melanoma”



DM: Use S100P or Sox10 for SLN analysis

CAUTION!



Pure DM

Mixed DM

P=0.004

Survival Advantage for Desmoplastic Melanoma 
Among > 4 mm Thick Melanomas

Am J Surg Pathol 2004;28:1518-25



Survival Advantage for Pure Desmoplastic Melanoma

• 119 pDM vs 2272 CM

• Pure DM had better MSS

• ”Patients with pDM had half the 
chance of melanoma-specific 
death”



• 91/101: Biopsy and excision concordant for pure DM

• 10/101: Changed to mixed DM upon review of excision



What is your diagnosis?

70F, cheek – r/o cyst, foreign body, scar



Mixed Desmoplastic Melanoma





- 60 patients with advanced DM treated with anti PD-1/PD-L1

- Tumor response to treatment in 42/60 patients

- 14/17 tumors had NF1 mutations

- IHC: More PD-L1-positive cells and CD8+ T- cells in DM  

Nature 2018; 553: 347 - 350







IV: Melanoma associated with congenital nevi

• Risk for melanoma:  approx 1%

• Risk for melanoma in giant congenital nevus: 10 %



• Usually after puberty 
• Often at edge of CMN
• Usually a/w melanoma in situ

Betti et al. J of Dermatol 2000;27:583-590 (mean age when MM develop = 41)

Melanoma of small/medium congenital nevus



Melanoma of giant congenital nevus

• Often large

• Typically unassociated with 
epithelia (no melanoma in situ)



Diagnostic Challenge: Proliferative Nodules
- Often appear in the neonatal period
- They can be large & atypical 

Kerl et al. Mel Res 2001;11:S56)



Benign Proliferative Nodule



Phenotypes of proliferative nodule

• Nevoid melanoma-like

• Blue Nevus/PEM-like

• Spitzoid/Bapoma-like

• Small cell/blastic features

• Mesenchymal



Proliferative Nodule or Melanoma?



6 wk Baby with nodules in CMN



Histopathology



Benign Proliferative Nodule



IHC for H3K27me3



IHC for H3K27me3

Proliferative Nodule Melanoma



Melanoma arising in a large CMN



Melanoma arising in a large CMN

Nevus Melanoma



Proliferative Nodule vs Melanoma

Proliferative Nodule

• Clinical
• Relatively small, non-ulcerated

• Pathology
• Organized, differentiated
• Circumscribed
• Atypia and mitoses variable
• Tends to blend with nevus

• Ancillary Studies
• No or whole chromosome aberrations
• IHC for H3K27me3 (positive)

Melanoma

• Clinical
• Large, ulcerated

• Pathology
• Infiltrative
• Malignant cytology, frequent mitoses
• Undifferentiated, transdifferentiated
• Tends to be very different from nevus

• Ancillary Studies
• Segmental copy number aberrations
• IHC for H3K27me3 (negative)



Ancillary Studies for Diagnosis: Cytogenetics

Kinsler et al BJD 2017;176:1143



Test Limitations

Am J Dermatopathol 2015; 37: 487 - 94
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