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Combined nevus
Definition

• Combination of 2 or more morphological components within a nevus

• Usually a background of common «congenital-like» nevus

• Nodular clonal area with different morphology
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Blue nevus, uveal nevus

Cellular blue nevus

Blue-type melanoma, 
Uveal melanoma

Atypical blue nevus

GNAQ, GNA11, PLCB4, CYSLTR2
PKC-fusion GRM1-fusion

Common nevus, 
Congenital nevus

Dendritic
Mosaism

Combined/clonal nevus Spitz Nevus

NRAS, BRAF mutated 
melanoma (SSM)

Spitz Melanoma

Atypical nevus Spitz melanocytoma

BRAF, NRAS, MAP2K1 HRAS, kinase fusions

Common group Spitz group Blue group



Intermediate low-grade intra-dermal clonal tumors
arising from common nevi

Common nevus, 
Congenital nevus

BRAF, NRAS, MAP2K1

Small BRAF-mutated congenital-like nevus
Dr Longueville



Nevus Clonal 
nodule
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Nevus Clonal 
nodule

• Secondary genetic events lead to 
specific morphological features

Common nevus, 
Congenital nevus

Clonal/combined nevus

Intermediate grade intra-dermal clonal tumors
arising from common nevi

BRAF, NRAS, MAP2K1



Intermediate grade 
clonal melanocytic tumours (WHO 2018)



Combined BAP1-inactivated melanocytic tumors



BAP1-inactivated melanocytic tumors
Somatic > germline mutation of BAP1

• Children or young adults

• Female>Male

• Sun-exposed areas

• Modification of a nevus

• Growing unpigmented nodule <1cm

• Inflammatory features

• Multiple lesions: germline





BAP1-inactivated melanocytic nevus
(BRAF V600E+ BAP1 mutation)

Dr de Carrère 



Combined lesion: lateral compound common nevus
usually BRAF V600E mutated



Intradermal clonal expansion



Unpigmented clone with « loose » density



Lymphoid infiltrate with «kissing figures»



BAP1 IHC
Loss of nuclear staining



BAP1 IHC
Loss of nuclear staining



BRAF V600E mutation >80% of cases



BAP1-inactivated melanocytic tumors

• Evaluate degree of atypia (rare malignant cases)

• Complete surgical removal with adapted margins

• Follow-up

• Identify patients needing oncogenetic counseling



4 step progression scheme of BAP1-
Inactivated Melanocytic Tumors

Common nevus

BAP1-inactivated nevus

Melanoma ex-BAP1-
inactivated nevus
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BAP1 IHC



BRAF V600E IHC



BAP1-inactivated melanocytic tumors

• Evaluate degree of atypia (rare malignant cases)

• Complete surgical removal with adapted margins

• Follow-up

• Identify patients needing oncogenetic counseling (history/IHC)



Tumors associated with a 
BAP1 germline mutation

• Atypical cutaneous melanocytic tumors (BAPimts )

• Uveal melanoma

• Cutaneous melanoma

• Leptomeningeal melanoma

• Mesothelioma (pleural and abdominal)

• Clear cell renal cancer

• Meningiomas

• Multiple basal cell carcinomas

• Hepatocellular carcinoma

• Cholangiocarcinoma

• Arise at a younger age



BAP1-inactivated melanocytoma
take home messages

• Melanocytic tumors with loss of BAP1 expression can identify carriers of a 
germline syndrome with cancer-predisposition. 

• Isolated cases with somatic mutations prevail.

• Exophytic combined architecture

• Large unpigmented epithelioid and nevoid dermal melanocytes +/-
lymphocytes.

• IHC is an excellent technique to identify loss of function.



Combined WNT-Activated Melanocytoma (WAM)
ex-combined Deep Penetrating Nevus (DPN)



WNT-activated deep penetrating/plexiform 
melanocytoma

• Class I: BRAF, NRAS or MAP2K1 ie “common” genetic 
background

• + either CTNNB1 or APC mutations ie WNT pathway activation

Mechanisms of Disease, Volume 13© 2018 by Annual Reviews



WNT-activated deep penetrating/plexiform 
melanocytoma

• Young adults

• Upper body

• Small pigmented lesion

• Combined lesion

• Clinically worrysome

• Asymetrical pigmentation

• Modified pigmentation
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Combined WNT-activated 
deep penetrating melanocytoma



Dermal pigmented clone intricated with a 
«grid» of melanophages



Peaceful transition between
common and pigmented clones



Deep vertical expansions into the subcutis

Spatula



Large melanocytes with a foamy pigmented
cytoplasm and mild nuclear atypia



Occasional spindled (spitzoid) cytology
Mild dermal fibrosis and vertical maturation



DPN : immunohistochimie B-catenine



Combined WNT-activated deep penetrating/plexiform 
melanocytoma

Beta-CATENIN Immunohistochemistry
Nuclear and cytoplasmic positivity



Combined WNT-activated deep penetrating/plexiform 
melanocytoma

Beta-CATENIN Immunohistochemistry
Nuclear and cytoplasmic positivity



WNT-activated deep penetrating/plexiform melanocytoma
 

LEF1: Nuclear positivity (adjuct help)





4 step progression scheme of WNT-activated melanocytic
tumors

Common nevus 

WNT activated-
Deep Penetrating Nevus

Plexiform 
melanoma

WNT activated-Deep 
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High grade WNT activated-
Deep Penetrating Melanocytoma

• Large size

• Cellular density

• Mitotic activity



High grade WNT activated-
Deep Penetrating Melanocytoma

• Large size

• Cellular density

• Mitotic activity

• «Bulky» β-catenin stain



WNT activated-Deep Penetrating Melanocytoma
“Stacking” of known secondary anomalies 

is the progression model

• Class I: BRAF or NRAS ie “common” genetic background

• + either CTNNB1 or APC mutations ie WNT pathway activation

• +/- IDH1 R132C mutation

• +/- tert promoter mutation

PMID: 34205480; 35184152; 32526042



Atypical DPN
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Extra-cutaneous 
WNT-activated melanocytoma



WAM in capsular nevus (SLN)



WAM in capsular nevus (SLN)

β-catenin Immunohistochemistry



WAM in capsular nevus (SLN)

β-catenin Immunohistochemistry
Independance from UV-exposure?  



WNT-activated melanocytic tumors
Take home messages

• Terminology change

• «Intermediate tumour» that can progress towards malignancy

• β-catenin IHC is useful +/- LEF1



Combined Pigmented Epithelioid Melanocytoma



Pigmented Epithelioid Melanocytoma

• Child – young adults; All phototypes

• Scalp, genital area

• Multiple lesions : Carney’s syndrome



Combined Pigmented Epithelioid Melanocytoma
(BRAF V600E+ PRKAR1A inactivation)





• Young adults

• Pure or biphenotypic with common component

• Mainly dermal with melanophages >> melanocytes

PRKAR1A-inactivated melanocytic tumor
with a BRAF V600E background



Epithelioid cytology (central, junction) Fried-egg





Dendritic cytology (periphery)



• Low density (no sheets), numerous melanophages

MelanA

PRKAR1A-inactivated melanocytic tumor
with a BRAF V600E background



• Low density (no sheets), mainly melanophages

MelanA

PRKAR1A-inactivated melanocytic tumor
with a BRAF V600E background



Loss of PRKAR1A cytoplasmic expression by IHC



Progression scheme of PRKAR1A-inactivated melanocytic
tumors in a BRAF mutated background?

BRAF-mutated 
common nevus 

PRKAR1A-inactivated
combined nevus

PRKAR1A-inactivated
melanoma
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1

2

3

4



PRKAR1A-inactivated melanoma
with a BRAF V600E mutated background



PRKAR1A-inactivated melanoma
with a BRAF V600E mutated background



PRKAR1A-inactivated melanoma
with a BRAF V600E mutated background



Reconceptualisation of 
PEM with PRKAR1A-inactivation

• PRKAR1A inactivation can potentially occur in all known genetic
backgrounds that give rise to a nevus , including Spitz and blue

• The clinical (age of predilection/ topographies) features are unchanged

• Specific histological features are linked to the various backgrounds

• Specific prognosis could also be related to the various backgrounds

• Terminology remains to be determined (WHO 2022)



Reconceptualisation of 
PEM with PRKAR1A-inactivation

• PRKAR1A inactivation can potentially occur in all known genetic
backgrounds that give rise to a nevus , including Spitz and blue

• The clinical (age of predilection/ topographies) features are unchanged

• Specific histological features are linked to the various backgrounds

• Specific prognosis could also be related to the various backgrounds

• Terminology remains to be determined (WHO 2022)



Reconceptualisation of 
PEM with PRKAR1A-inactivation

• PRKAR1A inactivation can potentially occur in all known genetic
backgrounds that give rise to a nevus , including Spitz and blue

• The clinical (age of predilection/ topographies) features are unchanged

• Specific histological features are linked to the various backgrounds

• Specific prognosis could also be related to the various backgrounds

• Terminology remains to be determined (WHO 2022)



Reconceptualisation of 
PEM with PRKAR1A-inactivation

• PRKAR1A inactivation can potentially occur in all known genetic
backgrounds that give rise to a nevus , including Spitz and blue

• The clinical (age of predilection/ topographies) features are unchanged

• Specific histological features are linked to the various backgrounds

• Specific prognosis could also be related to the various backgrounds

• Terminology remains to be determined (WHO 2022)
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clonal nevus NOS/Rare entities

• Combined/clonal nevus NOS

• NRAS mutation/amplification

• NRAS-IDH1 co-mutation



Clonal nevus

• Presence within a compound nevus of a dermal component with
different morphological features.

• Absence of known cytomorphological or genetic anomaly

• Clinically the clonal area is visible  
• Nodular

• Pigmented or achromic



Clonal nevus with BRAF V600E mutation



Clonal nevus with BRAF V600E mutation



NRAS mutation + amplification combined nevus



NRAS mutation + amplification combined nevus



NRAS mutation + amplification combined nevus



NRAS mutation + amplification combined nevus

NRAS Amp FISH





IDH1 R132C mutations in NRAS-mutated nevi



IDH1 R132C mutations in NRAS-mutated nevi



IDH1 R132C mutations in NRAS-mutated nevi

Dermal biphasic pattern with islands of bland nevoid and scattered dendritic melanocytes
(HMB45+)



IDH1 R132C mutations in NRAS-mutated nevi

Dermal biphasic pattern with islands of bland nevoid and scattered dendritic melanocytes
(HMB45+)



Progression scheme of IDH1 R132C mutations 
in NRAS-mutated nevi

TCGA melanoma (PMID: 26091043)

NRAS-mutated 
commun nevus 

NRAS –IDH1 co-mutated 
melanocytic tumor

NRAS + IDH1 mutated
Melanoma



Take home messages

• Clonal nevus illustrates the correlation between genetics and morphology

• Entities are more and more defined by activated pathways rather then 
specific genetic anomalies

• Constant increase in new driver and passenger anomalies discovered

• Growing complexity in the combination of anomalies

• A dermal clone is always a step toward transformation 



Follow me on social media 
Molecular pathology of melanocytic tumors

• X/Twitter: @melanopath

• Instagram: melanopath

• Youtube Channels: Formations et enseignement Centre Léon Bérard

The melanoledge channel

• Researchgate

• ORCID: 0000-0003-2251-8241

• Follow #NonAIPath hashtag for more videos
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