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MPATH-Dx V2.0 for 

Optimal Patient Care

• Simplified and standardized diagnostic reporting

• Greater transparence among pathologists, health 

care providers and patients

• Estimations of risk of recurrence

• Treatment recommendations 



MPATH Study Group

• Joann Elmore, Principal Investigator, NIH Grants 

2010 – Present

• Expert Reference Panel of Pathologists/Co-

Investigators: 

➢ Michael Piepkorn, Raymond Barnhill, David Elder 





What Were Our Goals?

• Mapping Tool for standardized

classification of a diverse spectrum of 

melanocytic lesions

• Five categories for mapping based on : 

- degree of atypia

- perceived risk of progression 

- therapy 



MPATH-
Dx*	
Class	

Perceived	
Risk	for	Progression	

Suggested	 treatment	
consideration	

Examples	

0	 Incomplete	study	due	to	
sampling	or	technical	
limitations	

Repeat	biopsy		or	short-term	
follow	up	

N/A	

I	 Very	low	risk			 No	further	treatment		 -Common	melanocytic	
nevus	
-Blue	nevus	
-Mildly	dysplastic	
nevus	

II	 Low	risk			 Narrow	but	complete	excision		
(<	5	mm)	

-Moderately	
dysplastic	nevus	
-Spitz	nevus	

III	 Slightly	higher	risk,	
greater	need	for	
intervention.	

Complete	excision	with	at	
least	5	mm	but	<1	cm	
margins	

-Severely	dysplastic	
nevus	
-Melanoma	in	situ		
-Atypical	Spitz	tumor	

IV	 Substantial	risk	for	local	
or	regional	progression	

Wide	local	excision		with	>	1	
cm	margins	

Thin,	invasive	
melanoma	
(e.g.,	T1a)	

V	 Greatest	risk	for	regional	
and/or	distant	
metastases	

Wide	local	excision	with	>	1	
cm	margins.	
Consideration	of	staging	
sentinel	lymph	node	biopsy,		
adjuvant	therapy	

Thicker	invasive	
melanomas	(e.g.,		
T1b,	T2	or	greater)	
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Accuracy: Worse Agreement and Greatest

Uncertainty: Intermediate Lesions



Reproducibility of 118 Pathologists

Intra-observer Agreement 



MPath Classification and Mapping Tool:

Critical Findings from Our Studies 

• Poor agreement for intermediate lesions

including melanoma in situ and T1a melanoma

- Classes II, III, and IV

• The lowest inter- and intra-observer agreement 

- Class II lesions – « Moderate »          

atypia/dysplasia



Examples:

Expert Panel Consensus

MPATH-Dx Class II: 

Moderate atypia







How to Improve Diagnostic 

Agreement and Reproducibility

• Sort out intermediate lesions

• Develop better tools, e.g., molecular, AI

• Acknowledge uncertainty

• Implement MPATH-Dx Version 2.0



MPath-Dx Schema V2.0: Rationale for 

Downgrading Old Class II Moderate

• « Moderate atypia/dysplasia » is increasing viewed as 

having very low risk for recurrence as melanoma

• Nevi with « moderate atypia » and positive margins 

do not systematically need re-excision.

• Greater efforts should be made to diminish 

excision/reexcision of many such atypical nevi. 



MPath-Dx Schema V2.0: Rationale for 

Downgrading Old Class II Moderate

• A two-class system of Low Grade and High Grade in 

place of three classes should:  

- simplify classification

- improve diagnostic concordance 

- correspond to systems in other organs



MPath-Dx V1.0 to V2.0 

Restructuring of Old Class II. Moderate

MPath V1.0 

Class I Mild atypia
Class II Moderate Class III Severe

MPath V2.0 

Class I Low-grade atypia
Class II High grade



MPath-Dx Schema V2.0 : 

Reassignment of Old Class II.

• Reassignment of Old Class II. « Moderate » atypia, 

• Re-classify as Mild to Moderate or Severe (including

high moderate) as a four-tiered rather a five-tiered

system   

New Class I. No atypia, Mild to 

Moderate, no re-excision*.

Class II:  Moderate atypia

New Class II. High Moderate to 

Severe, re-excision. 



MPATH-Dx Schema V2.0

Cytomorphologic Criteria* 

for Distinguishing 

Classes I and II

*Acknowledgements: Martin Weinstock, Arthur 

Rhodes, Martin Mihm, Raymond Barnhill 



Size of Melanocytic Nuclei* – 1.5 x

*Grading of cytological atypia in Version 2. based on criteria outlined in Arch Dermatol. 1997 



Class I:  Low grade Class II:  High grade



MPATH-Dx V2.0:
The Melanocytic Pathology Assessment Tool 

and Hierarchy for Diagnosis



JAMA Netw Open. 2023 Jan 3;6(1):e2250613.





MPATH-Dx V2.0 Schema

Treatment Considerations

MPATH-Dx V2.0 Class Diagnosis
Treatment Considerations* 

(margins positive)

Class I. Low grade
Common nevi, no atypia to 

low grade 
No further treatment. 

Class II. High grade 

Nevi, high grade atypia, 

melanoma in situ, 

intermediate lesions,  

melanocytomas

Re-excision, margins up to 

1 cm. 

Class III. Melanoma
Melanoma pT1a, pT1a-lr 

(< 0.8 mm)

Re-excision 1 cm margins, 

National guidelines

Class IV.  Melanoma
Melanoma pT1b and above

(> 0.8 mm) 

Re-excision 1 to 2 cm 

margins. National 

guidelines, additional

measures. 

*There are exceptions and flexibility in all treatment considerations. 



MPATH-Dx V2.0 Therapeutic

Guidelines (eTable 1) 

• One may consider not to re-excise lesions on a 

case-by-case basis based on the following:  

• Patient age (e.g. age < 10 to 20 years)

• Anatomic site 

• Adequate sampling

• Absence of particular concerning clinical and 

histopathological features 

• Other pertinent clinical considerations



MPATH-Dx V2.0 

Diagnostic Mapping Tool 



MPATH-Dx V2.0 

Diagnostic Mapping Tool 

• Virtually any melanocytic lesion may be 

mapped into the four MPATH Classes.

• Pathologists may continue to use their own 

terminologies with MPATH mapping and 

treatment recommendations. 

• Lesions in the WHO Classification pathways 

to melanoma are included in this mapping. 



WHO Pathways to Melanoma

• ~85%:

– Common acquired nevi→ atypical/dysplastic 

nevi→ melanoma (low CSD; intermittently sun-

exposed skin)

• ~15%:  

– Lentigo maligna→ LM melanoma (high CSD)

– Acral lentiginous lesion→ acral melanoma 

– Mucosal lentiginous lesion→ mucosal melanoma

– Congenital nevi→ melanoma

– Spitz nevus→ atypical Spitz→ melanoma

– Blue nevus→ atypical blue nevus→ melanoma



MPATH-Dx V2.0:
Class I. Low Grade



MPATH Class I. Low grade



MPATH Class I. Low grade



MPATH V1.0 Class II         V2.o Class I. Low grade



MPATH-Dx V2.0:
Class II. High Grade



MPATH Class II. High grade



MPATH Class II. High grade



MPATH Class II. High grade



MPATH V1.o Class II     V2.o Class II High grade



Class II: Intermediate Lesions



What is a

Melanocytoma?

➢Ocular melanocytoma – probably 

heavily pigmented nevus

➢ CNS melanocytoma – “benign to 

intermediate” lesions

➢ Benign dermal melanocytoma (blue 

nevus. Lund and Kraus, 1962)

➢ Pigmented epithelioid melanocytoma in 

the skin (Zembowicz and Mihm)



Melanocytoma: An Intermediate 

Lesion, WHO Skin4/5 [2024]

➢ Morphological definition: Melanocytoma is a 

tumorigenic neoplasm of melanocytes that 

generally has increased cellularity and / or atypia 

(compared with a common naevus) and an 

increased (although generally still low) probability 

of neoplastic progression. Tumorigenic means 

forming a mass of neoplastic cells 

➢ Genetic definition at least two genetic alterations 

(mutations)



Melanocytoma: Intermediate Lesions
Often biphasic (combined)

❖ Conventional nevus with second genetic 

« hit » and second component:

➢ Deep-penetrating/plexiform 

nevus/melanocytoma

➢ BAP1-inactivated tumor/melanocytoma

➢ Pigmented Epithelioid Melanocytoma

➢ Cellular blue nevus/atypical CBN



Melanocytoma: 

An Intermediate Lesion

➢ Often raise concern for melanoma but can 

usually be distinguished from melanoma by 

light microscopy (and with IHC)

➢ Melanocytomas may elicit varying degrees 

of uncertainty (from little to great)

➢ Relatively rare melanocytomas prove 

difficult to distinguish from melanoma and 

require comprehensive evaluation



Melanocytoma: 

An Intermediate Lesion

➢ True biological melanoma in this 

context is quite rare 

➢High-risk morphological criteria 

correlating with metastases and death 

should be applied for diagnostic 

purposes





Criteria for Assessing

Risk of Possible Melanoma

• Age > 10 years

• Diameter > 1 cm

• Ulceration

• Extension into subcutaneous fat (thickness)

• Dermal mitotic rate > 6 per mm2

• High-grade atypia

• Aberrant nodular growth

• TERT promoter hot spot mutation 

• BAP1 mutation in atypical cellular blue nevus



Class II. Wnt-Activated

Deep-penetrating/Plexiform Tumor

(Melanocytoma)



Class II. Wnt-Activated

Deep-penetrating/Plexiform Tumor

(Melanocytoma)



Class II. Wnt-Activated

Deep-penetrating/Plexiform Tumor

(Melanocytoma)

Plexiform



Class II. Wnt-Activated

Biphasic Deep-penetrating/Plexiform Tumor

Nevus
Nevus

Deep-penetrating



Class II. Wnt-Activated

Biphasic Deep-penetrating/Plexiform Tumor

Nevus

Deep-penetrating



Class II. Deep-penetrating Tumor 

(Melanocytoma)



Class II. Deep-penetrating Tumor 

(Melanocytoma)



Deep-penetrating Tumor 

(Melanocytoma)



Class II. Pigmented Epithelioid 

Melanocytoma



Class II. Pigmented Epithelioid 

Melanocytoma



MPATH-Dx V2.0:

Class III. pT1a Melanoma



MPATH-Dx Schema V2.0: Class III 

Melanoma pT1a low risk

• Radial growth phase/Level II only

• Negative criteria:

- NO ulceration

- NO dermal mitoses

- NO vertical growth phase

- NO regression > 50% of tumor



MPATH-Dx Schema V2.0: Class III 

Melanoma pT1a low risk

• Radial growth

phase/Level II only

• Negative criteria:

- No ulceration

- No dermal mitoses

- No vertical growth

phase

- No regression



MPATH Class III. 

Melanoma pT1a

• Breslow: 0.4 mm

• No ulceration

• Mitotic rate 0 per mm2

• No vertical growth phase 

• Regression > 50%



MPATH Class III. 

Melanoma pT1a

• Breslow: 0.5 mm

• No ulceration

• Mitotic rate 1 per mm2

• Vertical growth phase 

• Regression



MPATH Class III. 

Melanoma pT1a

• Breslow: 0.5 mm

• No ulceration

• Mitotic rate 1 per mm2

• Vertical growth phase 

• Regression



Conclusion:

Optimal Diagnosis for

Patient Care 

• Studies are underway to confirm the 

positive impact of this tool on clinical 

practice and patient care.

• We anticipate implementation and use 

the MPATH-Dx Version 2.0







Classification

• Overdiagnosis of melanoma 

• Underdiagnosis of melanoma and 

significant lesions



MPATH Class I. Low grade



MPATH Class I. Low grade



Class II. BAP1-inactivated Tumor 

(Melanocytoma) 

• Conventional nevus (BRAF mutation) + BAP1-

mutated second component:

Nevus

BAP1 mutated



BAP1-inactivated Tumor 

(Melanocytoma) 

BAP1 mutated
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