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Melanoma 

• 76,000 new cases in 2014 in the US & 
9,700 deaths  

• UV light 

• Lightly pigmented individual: higher risk 

• >10mm 

• Other site: oral & anogenital mucosa, 
pharynx, GI & GU tract, esophagus, 
meninges, uvea of the eye 

 



Contents 

•  2018 WHO Classification, which lets us 
assume a molecular pathway through 
which melanoma develops.  

•  Melanoma simulants 

•  Histopathology of melanoma 

•  What will be our role in the future? How 
can we prepare for it?  
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Classification of Melanoma 

Melanomas 
arising in sun-
exposed skin 

Pathway I Low-CSD melanoma/superficial spreading 
melanoma 

Pathway II High-CSD melanoma/lentigo maligna 
melanoma 

Pathway III Desmoplastic melanoma 

Melanomas 
arising at sun-
shielded sites or 
without known 
etiological 
association with 
UV radiation 
exposure 

Pathway IV Malignant Spitz tumor (Spitz melanoma) 

Pathway V Acral melanoma 

Pathway VI Mucosal melanoma 

Pathway VII Melanoma arising in congenital nevus 

Pathway VIII Melanoma arising in blue nevus 

Pathway IX Uveal melanoma  

Low/high-CSD melanoma, melanoma in skin with a low/high degree of cumulative sun damage. 
Various: Nodular, naevoid, and metastatic melanomas. 



Melanomas 
arising in sun-
exposed skin 

Pathway I BRAF(pV600E) or NRAS 
TERT;CDKN3A;TP53;PTEN 

Pathway II NRAS;BRAF;KIT: or NF1 
TERT;CDKN2A;TP53;PTEN;RAC 

Pathway III NF1;MAP2K1;MAP3K1;BRAF;EGFR;MET 
TERT;NFKBIE;NRAS;PIK3CA;PTPN11 

Melanomas 
arising at sun-
shielded sites or 
without known 
etiological 
association with 
UV radiation 
exposure 

Pathway IV HRAS;ALK;ROS1;RET;NTRK1;BRAF or 
MET    CDKN2A 

Pathway V KIT;NRAS;BRAF;HRAS;KRAS;NTRK3;ALK; 
or NF1  CDKN2A;TERT;CCDN1;GAB2 

Pathway VI KIT;NRAS;KRAS or BRAF  
NF1;CDKN2A;SF2B1;CCDN1;CDK4;MDM2 

Pathway VII NRAS; BRAF(pV600E) or BRAF 

Pathway VIII GNAQ;GNA11; or CYSLTR2  
BAP1;EIF1AX;SF3B1 

Pathway IX GNAQ;GNA11; CYSLTR2; or PLCB4 
BAP1;SF3B1;EIF1AX 

Genomic attribution 

Loss of function;gain of function;promotor;change of funcion;amplification;rearrangement 





Melanocytic Tumors in 
Intermittently Sun-exposed skin 

Low-CSD melanoma 8743/3 

Simple lentigo and lentiginous melanocytic nevus 8742/0 

Junctional nevus 8740/0 

Compound nevus 8760/0 

Dermal nevus 8750/0 

Dysplastic nevus 8727/0 

Nevus spilus 8720/0 

Special site nevus 

Halo nevus 8723/0 

Meyerson nevus 8720/0 

Recurrent nevus 

Deep penetrating Nevus 8720/0 

Pigmented epithelioid melanocytoma 8780/1 

Combined nevus, including combined BAP1-inactivated 
nevus/melanocytoma 

8720/0 



Pathway I: Low-CSD melanoma/superficial 
spreading melanoma 

 
최혜경  
2018 9 
ps 





Melanocytic Tumors in Chronic 
Sun-exposed skin 

Lentigo maligna melanoma 8742/3 

Desmoplastic melanoma 8745/3 



Pathway II 



Pathway III: Desmoplastic melanoma 

Klaus J. Busam, Adv Anat Pathol 2005;12:92-102) 



Spitz tumors 

Malignant Spitz Tumor 8770/3 

Spitz Nevus 8770/0 

Pigmented spindle cell nevus 8770/0 



BAP-1 inactivated Spitz melanoma  

Pathway IV : Malignant Spitz tumor  

ALK fusion protein associated Spitz melanoma  

THOMAS WIESNER et al.  Pathology 48,  2016  

Iwei Yeh  et al. Am J Surg Pathol. 39, 2015 



 Spitz Nevus 



Copyrights apply 
Barnhill RL. The Spitzoid lesion: rethinking Spitz tumors, atypical variants, 'Spitzoid melanoma' and risk 
assessment. Mod Pathol 2006; 19 Suppl 2:S21. 



Melanocytic Tumors in Acral Skin 

Acral melanoma 8744/3 

Acral nevus 8744/0 



Pathway V: Acral melanoma 



Genital and Mucosal melanocytic 
tumors 

Mucosal melanomas(genital, oral, sinonasal) 8720/3 

       Mucosal lentiginous melanoma 8746/3 

       Mucosal nodular melanoma 8721/3 

Genital nevus 8720/0 



Pathway VI : Mucosal melanoma 



Case 1 Case 2 



Melanocytic Tumors Arising in 
Congenital Nevus 

Melanoma arising in giant congenital 
nevus 

8761/3 

Congenital melanocytic nevus 8761/0 

Proliferative nodules in congenital 
melanocytic nevus 

8762/1 









Pathway VII: Melanocytic Tumors 
Arising in Blue Nevus 

Melanoma arising in blue nevus 8780/3 

Blue nevus NOS 8780/0 

Cellular blue nevus 8790/0 

Mongolian spot 

Nevus of Ito 

Nevus of Ota 



Pathway VIII: Melanocytic tumors 
arising in blue nevus 



S. Castillo et al., J Cutan Pathol.2019. 



Nodular, Nevoid, metastatic 
Melanomas 

Nodular melanoma 8721/3 

Nevoid melanoma 8720/3 

Metastatic melanoma 8720/6 



HOW CAN WE DIFFERENTIATE 
MELANOMA FRO  ITS SIMULANT?  
 



Melanoma Simulants 

• Deep penetrating nevus  
• Spitz nevus vs spitzoid melanoma 
• Cellular blue nevus vs melanoma arising in blue nevus 
• Acral nevus vs acral melanoma 
• Dysplastic nevus vs melanoma 
• Combined melanocytic nevus vs melanoma arising in 

a nevus 
• Densely inflamed melanoma vs lichenoid keratosis/ de

rmatitis (LPLK) 
• Nevoid melanoma 
• Desmoplastic melanoma vs MPNST 
• Proliferative Nodules within congenital nevi 



HISTOPATHOLOGY OF 
MELANOMA 
 



• Lack of symmetry 

• Lack of maturation 

• Poor circumscription 

• Nest vs Single cell predominance  

    - Pagetoid scatter of melanocytes, especially at  
edges 

    - lentiginous pattern 

• Confluence of nests 

• Consumption of the epidermis 

• Variable cellular density, cellular pleomorphism, 
mitosis, necrosis, lymphatic invasion… 

• Fibrosis displacing Solar elastosis 

 

 

 

 

 

 



Symmetry  

• Silhouette  

• Lateral margins  

• Horizontal levels of the lesion  

• Distribution of the pigment 

• Distribution, size, shape of nests 

• Epidermal pattern  

















Benign 
Intermediate/lo

w-grade 
dysplasia 

Intermediate/ 
high-grade 
dysplasia 

Malignant 

I 
Low-CSD 
melanoma 

Nevus 

Low-grade 
Dysplasia 

High-grade 
Dysplasia 

Low-CSD melanoma 

BIN 
BAP1-inactivated 
melanocytoma 

Melanoma  in BIN 

DPN 
Deep 

penetrating 
melnocytoma 

Melanoma in DPN 

Pigmented 
epithelioid  

melanocytoma 
Melanoma in PEM 

III 
Desmoplasti

c M 
IMP IMAP MIS Desmoplastic melanoma 

IV 
Malignant 
Spitz T/M 

Spitz 
nevus 

Atypical Spitz 
Nevus 

STUMP/ 
MELTUMP 

Malignant Spitz T/ 
melanoma 

V 
Acral 

melanoma 
Acral 
nevus 

IAMP/dysplasia Acral MIS Acral melanoma 

VI 
Mucosal 

melanoma 
Melanosi

s 

Atypical 
melanosis 
/dysplasia 

Mucosal MIS Mucosal lentiginous M 

VII 
Melanoma 

in CN 
CN Nodule in CN MIS in CN Melanoma in CN 

VIII 
Melanoma 

in BN 
Blue 
nevus 

Cellular BN Atypical CBN Melanoma in BN 



IPX 활용 

• Lineage : Melan-A 

• Junctional:  SOX-10 

• Architecture: Melan A 

• Differentiation: HMB45, Ki67 

• Margin: S-100 , SOX-10 

• Invasion: Melan A 

• Gene fuse or gene loss: ROS1, BAP-1, ALK 

• Proliferation: Ki-67, PHH3 

 



Characteristic attributes 

Mutation 
Burden 

UV 
Radiation 
Signature 

DNA Copy 
Number  
Changes 

Types of 
Aberration 

High-CSD Very high Strong Multiple 
Typically chromosomal 

arms or entire  
chromosomes 

Low-CSD High Strong Multiple 
Typically chromosomal 

arms or entire  
chromosomes 

Acral/ 
Mucosal 

Low Absent Numerous 
Multiple focused 
amplication and 

deletions 

Uveal Very low Absent Few 
Typically chromosomal 

arms or entire  
chromosomes 

Spitz Probably low Variable Multiple 
Typically chromosomal 

arms or entire  
chromosomes 



Copy # Variation 

• Multiple gain and loss in melanoma 

• Lack in gain and loss in conventional and 
blue nevus 

• 9p loss in melanoma 

• Amplifications at 11q13(cyclin D1, FGF3, 
and FGF4) in acral melanoma 

• 11p gain in Spitz N(HRAS) 

• Proliferative nodule: multiple gain and loss 

• Gene fusion no gain: FISH  



FISH 

Pedram Gerami and Artur Zembowicz, Arch Pathol Lab Med—Vol 135, July 2011 



Pedram Gerami and Artur Zembowicz, Arch Pathol Lab Med—Vol 135, July 2011 

CCND1  

RREB1   

MYB  



Boris C. Bastian et al, American Journal of Pathology, 2003;163 



Morphology 
Genomics 



New WHO 



HOW CAN WE PREPARE FOR THE 
FUTURE?  
 





JAMA. 

2017;318(22):2199–2210 



Precision Oncology 

volume 1, 

Article number: 25 (

2017)  

Network-based 

machine learning 

and graph theory 

algorithms for 

precision 

oncology 





“It’s time to jump” 

 

 

 

 

 

 


