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WHO Classification of tumours - Why is it important?

• Uniform nomenclature - adopted worldwide

• Standardized framework for categorization of tumours

– Facilitate accurate diagnosis

– Guide therapeutic strategies

– Inform research 

– Enable precise epidemiological data collections by cancer registries

• 6th series includes 

– oncology, radiology and molecular genetics experts

– pathologists practicing in low- and middle-income country settings



WHO  6th ed. Classification of Tumours of the Breast

• Evidence-based



WHO  6th ed. Classification of Tumours of the Breast



Lecture Overview

BR5th ed. compared to BR6th ed.

Focus on most significant changes
Neuroendocrine tumors and Fibroepithelial tumors mentioned only briefly 

(see Prof. Gary Tse’s lectures on Sunday Nov 8, 2026)



BR 6th Introduction to tumours of the breast

General introduction

• Shorter than in 5th edition

• Information pertaining to specific tumors is included in the 
tumors specific  chapters

 

Small diagnostic samples

• Fine needle aspiration biopsy (FNAB) and Core needle biopsy (CNB)

• Imaging modalities and standardized reporting 

• B coding system for categorizing breast CNB findings

• Triple assessment

Digital pathology and artificial intelligence
  



Epithelial Tumours of the breast: split into two parts



BR 6th Sections 2: Epithelial Tumours part #1



BR 6th Sections 2: Epithelial Tumours part #1

2.4.3  Classic Adenomyoepithelioma 
2.4.4 Malignant Adenomyoepithelioma

Adenoid Cystic Carcinoma is discussed under 
Rare and Salivary Gland-type Tumors 



Adenomyoepithelioma (AME) Histopathology 

• At low-power magnification, AME typically 
has a multilobulated contour with a central 
sclerotic area and fibrous septae

• 6th ed. “Small satellite nodules at the 
periphery of the main tumor should not be 
necessarily considered indicative of 
malignancy.”



AME Histopathology 

AME consists of closely juxtaposed glands and tubules with a double cell 
layer

– epithelial cells form the glandular lumen 

– myoepithelial cells form the outer cell layer 

CK7 p63



AME Histopathology  

Epithelium often has apocrine features, and may show focal 
sebaceous or squamous metaplasia

Focal myxoid stroma possible (ddx pleomorphic adenoma)

myxoid stromasebaceous metaplasia



Myoepithelial cells in AME

May have clear glycogen-rich cytoplasm or spindle, myoid, or plasmacytoid morphology

           

Clear MECs spindle MECs



WHO 5th ed 2019

AME Malignant AME

Terminology and 
definition

Classic AME

AME with carcinoma (AME-M)
• the malignancy may arise from either luminal epithelial or 

myoepithelial components, or from both cell types. 
• When both epithelial and myoepithelial components are 

malignant, the term “epithelial-myoepithelial carcinoma” is 
used.

Morphology
comments

“Mitotically active classic 
AME can be difficult to 
distinguish from AME-M.”

Wide spectrum of morphological features
“Epithelial-myoepithelial carcinoma shows malignant changes in 
both the luminal and myoepithelial components.”

Molecular 
alterations

Most studies done on 
Malignant AMEs

HRAS and PIK3CA genes
Genetic subtypes of AME vary depending on ER status

Limited info on 
prognosis

Some reports of metastatic 
classic AME→ suggestion 
that “AME may be best 
regarded as neoplasm of low 
malignant potential”

Staging according to invasive component
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Diagnostic criteria were not specified precisely

Adenomyoepithelioma Atypical 
adenomyoepithelioma

Malignant 
adenomyoepithelioma

missing link



Classic AME (WHO 6th ed)

Subtype Atypia Mitoses Epithelial atypia necrosis LN mets

Benign  
AME

absent

up to 1.5/ mm2

(3/10 HPF of 0.5 mm in 
diameter and 0.2 mm2 in 

area)

absent absent none

Atypical
AME

mild to moderate 
atypia in
• epithelium
• myoepithelium 
• both

up to 2.5 /mm2

(5/10 HPF of 0.5 mm in 
diameter and 0.2 mm2)

extent & degree of 
epithelial atypia may 

warrant the Dx of 
DCIS arising in AME

Report DCIS in AME and 
manage as DCIS

may be present 
focally

Rare reports

No routine 
SLN biopsy 

recommended for 
atypical AME
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Atypical AME

Mild to moderate atypia in epithelium, myoepithelium or both



AME immunohistochemistry

• High Molecular Weight CKs may show paradoxical 
staining pattern: Epithelium positive, MECs negative 

• MECs tend to stain in a variable and unpredictable 
pattern for the entire range of IHC MEC markers

CK7 34BE12 p63

Aberrant staining patterns (in atypical AME) 



Atypical AME versus Malignant-AME

• Atypical mitoses in an atypical AME should raise suspicion for malignant 
transformation.

• Mitotically active AME with cytological atypia can be difficult to distinguish from 
Malignant AME. 

• AME exhibiting mild to moderate cytological atypia or as many as 
2.5 mitoses/mm2 (5 mitoses/10 HPF of 0.5 mm in diameter and 0.2 mm2 in area) but 
lacking other features of malignancy can be classified as atypical AME.



Atypical AME may mimic AdCC (conventional type)

CD117 +

only focally myb+ 

No MYB amplification

This tumor harbored HRAS Q61R mutation diagnostic of AME/ M-AME



Classic AME - clinical behavior

• Most breast AMEs pursue a benign clinical course.

• Complete surgical excision is curative. 

• AMEs with an extensive intraductal papillary component or satellite nodules are 
more likely to recur. 

• Distant metastases from benign AMEs (=lacking significant cytological atypia or 
increased cell proliferation) have been reported.

• Considering these rare metastatic cases and the potential for malignant 
transformation, classic AME may be better regarded as a neoplasm of uncertain 
malignant potential.

 CNB Dx of Classic AME (Benign and atypical) warrants excision



Differential diagnosis: Benign AME versus Intraductal papilloma

AME Intraductal Papilloma



Differential diagnosis: Benign AME versus Intraductal papilloma

AME Intraductal Papilloma

Difficult Differential DX in CNB material 

has substantial management implications
In USA Papilloma without atypia is not always excised

Classic AME warrants excision

Diagnostic clue: MECs are more numerous, plumper, 

and larger in AMEs than in intraductal papillomas, 
normal lobules, and nodular adenosis



AME misdiagnosed as IDP in CNB  (real case example)

2024: 0.7 cm mass CNB Dx IDP 2026: 1.6 cm mass CNB Dx AME 2026: excision AME



Useful for AME diagnosis (based on my personal experience)

Thick hyaline 
basement membrane

Foci of
collagenous spherulosis



Malignant AME (M-AME)

• M-AME is an AME with carcinoma, in which the malignancy may arise 
from either the luminal epithelial or myoepithelial component, or from 
both cell types.

• Other acceptable terminology: AME with invasive carcinoma

• Not recommended: epithelial-myoepithelial carcinoma           

     adenomyoepithelial carcinoma

In AME with malignant change of the luminal and/or myoepithelial 
component, the underlying AME is recognized, with cytological 

atypia, increased mitoses, and necrosis in the malignant component 



Malignant AME

If malignant transformation affects mainly the epithelial component, 
the tumor morphology is that of invasive breast carcinoma NST and 

carcinomas of special types, including lobular carcinoma 



Malignant AME

If malignant transformation affects mainly the myoepithelial component, 
overgrowth of spindle or epithelioid MECs predominates, 

with clear or eosinophilic cytoplasm, nuclear atypia, and frequent mitoses



Malignant AME

• Not uncommonly, the invasive carcinoma component is of the 
metaplastic subtype:

– spindle cell 

– squamous cell 

– (low-grade) adenosquamous 

– matrix-producing 

• Rarely, tumors with an adenoid cystic carcinoma component have 
been reported

• Size of the invasive component is used for staging



M-AME: Fibromatosis-like carcinoma arising in AME

AME



BR 6th Sections 2: Epithelial Tumours part #1

• Encapsulated Papillary Carcinoma (EPC)

• Invasive Papillary Carcinoma (IPC)



Encapsulated Papillary Carcinoma 
(EPC)

Postmenopausal women (usually 7th decade)
• may occur in younger women and in men

Clinical presentation 
– +/- bloody nipple discharge

– circumscribed retro-/ sub-areolar mass
– round to oval, solid and cystic by U/S



EPC has no (or only a few rare) myoepithelial cells

EPC is characterized by 
 absence of MECs along the 

papillae and around the tumor 
→ “invasive” carcinoma with 
 blunt invasion

Hill and Yeh, AJSP 2005
Collins et al, AJSP 2006

Esposito, AJCP 2009
Wynveen, AJSP 2011

Rakha AJSP 2011

calponin



Sample EPC +capsule+ adjacent tissue 

to rule out frank invasion



calponin ADH5

EPC with no associated conventional invasive carcinoma is staged as pTis 
clinical behavior similar to that of DCIS

EPC                              papillary DCIS
MECs around the tumor 
NOT along the papillae

No MECs along the papillae 
and around the tumor



Encapsulated Papillary Carcinoma  (EPC)

• One series of 12 EPC-like carcinomas of high 
NG w/o frank invasion

 1 of 10 patients with F/U died of disease
  Rakha EA, et al. Histopathology. 2015 Apr;66(5):740-6. PMID: 25382726

• In the WHO 5th ed. EPC Dx was restricted to 
tumors of Low-Intermediate NG

• EPC-Like carcinoma of High NG or HER2(+) 
were to be classified as Invasive Papillary 
Carcinoma (IPC)

 .

WHO 5th ed. 2019
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Encapsulated Papillary Carcinoma  (EPC)

“In the absence of frank invasion, the editorial 
board recommends that EPC-like carcinoma of 
High NG or HER2+ be categorized as EPC 
(staged as DCIS), with a comment 
enumerating the unusual features. 

In these cases, thorough histological 
examination of the surgical excision specimen 
is advised to exclude the possibility of a high-
grade invasive carcinoma with pseudopapillary 
growth secondary to central necrosis.”

WHO 6th ed. 2026



Example: pseudopapillary invasive carcinoma with necrosis

Invasive carcinoma of high nuclear grade
with pseudopapillary pattern 

secondary to necrosis
  

This invasive carcinoma 
is apparently circumscribed 

and may mimic EPC of high NG



No definite DCIS →  Rule out metastatic carcinoma

GATA-3

Markers of breast origin: GATA3, Sox10 and TRPS1



Epithelial Tumours of the breast  Part #2



Epithelial Tumours of the breast  Part #2

• Nuclear pleomorphism: assess in the area 

with the highest degree of pleomorphism in 

comparison with the regularity of the nuclear size and shape of 

normal epithelial cells in adjacent breast tissue. 

• Preferred magnification for nuclear scoring: 40× objective. 

• Score 1…. Score 2 … Score 3…

• The minimum proportion of tumour nuclei which should 

show marked nuclear atypia/ pleomorphism before a 

score of 3 is allocated has not been well defined.

• An occasional enlarged or bizarre nucleus should not 
be used to give a score of 3 rather than a score of 2.



Epithelial Tumours of the breast  Part #2

3.2.3   Microinvasive carcinoma
Microinvasive carcinoma of the breast is an 

invasive breast carcinoma ≤ 1 mm.



Epithelial Tumours of the breast  Part #2

3.2.3   Microinvasive carcinoma

It is the earliest morphologically recognized form of 
invasive carcinoma with a dominant CIS 

component, most commonly high-grade DCIS.

Less commonly observed in association with 
classic, florid, and pleomorphic LCIS, 

rarely with Paget disease of the nipple 

No need to specify if ductal, lobular, or other types

Microinvasive near DCIS

Microinvasive near F-LCIS



3.2.3   Microinvasive carcinoma

• May carry a low risk of metastatic spread 

• Assess hormone receptor and HER2 status if possible.

• Microinvasive carcinoma in association with DCIS may be multifocal.

• Indicate if the microinvasive carcinoma is multifocal

• may be associated with worse disease-free survival

•  may influence adjuvant therapy recommendations. 

• In some centers, the number of foci of microinvasion is recorded as an 
indication of microinvasive lesion burden.



3.2.3   Microinvasive carcinoma

Multiple foci of microinvasion in close proximity

• “A pragmatic approach would be to apply the same recommendation 
used for staging multifocal established invasive carcinomas and regard 
deposits <5 mm apart as part of a single invasive tumour deposit. 

• This is a practical approach which would classify close proximity 
multifocal microinvasion (<5 mm apart) as an established invasive 
carcinoma, base the invasive tumour size measurement on the 
maximum dimension of the region with two or more microinvasive 
foci, and stage accordingly. 

• There should be caution in applying this rule if there is very minimal 
infiltration, and examination of further deeper sections should be 
considered.



Example:  4 foci of microinvasion or 4 mm Invasive carcinoma?

Closely associated foci of 
microinvasive carcinoma 
(≤5 mm apart) summated 
and staged according to 

overall size.

The case shown here had 
been interpreted initially as 

4 separate microinvasive 
foci.

p63 SMM-HC

Han R, Brogi E. Microinvasive carcinoma of the breast. Hum Pathol. 2025;162:105856. 



Diagnosed as multiple foci of microinvasion distributed over a 7 mm span



Epithelial Tumours of the breast  Part #2

3.2.4   Invasive Lobular Carcinoma

Grade ILC using Nottingham grading system

Cytomorphology
classic, signet-ring, apocrine, histiocytoid, pleomorphic

Architectural pattern
classic, trabecular, solid, alveolar, solid-papillary



ILC patterns

• Classic: single file, concentric 

• Trabecular: typical ILC cells form in cords, 
two to three cells thick, may mimic IBC-NST.

• Solid: sheets of dyscohesive cells of lobular 
morphology

• Alveolar: aggregates of ≥20 cells … 
separated by thick or thin collagenous septa. 
…Alveoli separated by thin and incomplete 
septa…, the distinction from the solid 
pattern may be difficult and the term 
“solid/alveolar” could be used in such 
situations.



ILC Patterns

Solid papillary (variation of solid 
pattern): … well delimited peripherally 
with a pseudocapsule, often satellite foci 
of ILC at the periphery of the tumour. 

Avoid confusion with other papillary 
lesions (i.e solid papillary carcinoma or 
EPC), particularly in small biopsies. 



ILC with extracellular mucin (ILC-EM)

• Recently described

• Associated with LN mets in >50% cases

• Has features unusual for ILC 

– grade 3

– tumour necrosis

– sometimes HER2 3+

• Extracellular mucin may be focal

• ILC with extracellular mucin (poor 
prognosis) is not to be confused with  
mucinous carcinoma (usually favorable 
prognosis).



“Tubulolobular” carcinoma and E-cadherin

“Tubulolobular carcinoma” used in the past for tumors with combined ILC 
and small well-formed glands morphology.

At present, it is recommended that tumors with combined ILC and small 
well-formed glands morphology be classified as

• Tubulolobular carcinoma: if there is no E-cadherin expression

• Mixed ILC and tubular carcinoma: 

• ILC component is E-cadherin–negative 

• Tubular component is E-cadherin–positive



Epithelial Tumours of the breast  Part #2

3.2.6   Invasive cribriform carcinoma

“Invasive” added to avoid confusion 
with cribriform DCIS



Epithelial Tumours of the breast  Part #2

3.2.7   Mucinous Carcinoma



3.2.7 Mucinous carcinoma (MC)

Clusters of epithelia with low to 
intermediate NG, ER-positive and 
HER2-negative, floating in mucin. 

NOT mucinous carcinoma

• High NG or HER2(+): classify as 
IBC-NST with mucin production 

worse prognosis than MC

• ILC with extracellular mucin

 worse prognosis than MC

• Metaplastic carcinoma with 
chondromyxoid matrix 

ER-negative

worse prognosis than MC

Hypercellular   Hypocellular



Epithelial Tumours of the breast  Part #2

Acinic cell carcinoma →acinic cell–like carcinoma
• No gene rearrangement and NR4A3 protein overexpression 

characteristic of acinic cell carcinoma (of salivary glands or 
pancreas)

• Molecular profile similar to conventional triple-negative BC 
and to carcinomas arising in association with MGA.

Polymorphous adenocarcinoma has been removed 
• only rare case reports (considered as a low level of evidence) 



Epithelial Tumours of the breast  Part #2

3.4 Neuroendocrine Neoplasms



Breast cancer and neuroendocrine differentiation

3rd ed.

4th ed.

5th ed.

Tsang JY, Tse GM. Breast cancer with neuroendocrine differentiation. Mod Pathol. 2021;34(6):1062-1073. PMID: 33531618.



Breast cancer and neuroendocrine differentiation

3rd ed.

4th ed.

5th ed.

Limitations of 5th ed. classification
• Benign NE cells not demonstrated in the breast
• Many new NE markers 
• Clinical significance of NE differentiation in breast tumors unknown/ debated

• Breast NETs are usually strongly ER-positive
• Unknown prognostic and treatment implications of NE breast carcinomas



Novel Neuroendocrine Markers, including  ASCL1, NeuroD1, POU2F3

GATA3, TTF1, SOX10

RB1 POU2F3
Synaptophysin, 

NSE, CD56 
Chromogranin, 

ASCL1, NeuroD1, YAP1

Breast mass: Final DX: Small cell carcinoma neuroendocrine low, origin undetermined
See Baine MK, et al. SCLC Subtypes Defined by ASCL1, NEUROD1, POU2F3, and YAP1. J Thorac Oncol. 2020;15(12):1823-1835.

 



Breast cancer and neuroendocrine differentiation

3rd ed.

4th ed.

5th ed.

WHO 6th ed. 
  addresses the limitations 

of 5th ed. classification of NE neoplasms of the breast



Diagnostic algorithm for IBC with neuroendocrine morphology





WHO 5th ed (2019)

Feature Benign PT Borderline PT Malignant PT

Tumor border Well-defined
Well-defined,

may be focally permeative Permeative

Stromal cellularity

Cellular, usually mild,

may be non-uniform or
diffuse

Cellular, usually moderate, 

may be non-uniform or diffuse

Cellular,

usually marked and diffuse

Stromal atypia Mild or none Mild or moderate Marked

Mitotic activity

Usually few;

<2.5 mitoses/ mm2 (<

5 mitoses/10 HPFs)

Usually frequent;

2 to <5 mitoses/mm2

(5-9 /10 HPFs)

Usually abundant;

>5 mitoses/ mm2

(>10/ 10 HPFs)

Stromal overgrowth Absent Absent (or very focal) Often present

Malignant heterologous

elements Absent Absent May be present

World Health Organization Classification of Tumours of the Breast. 5th ed. Lyon: IARC Press, 2019.

In the absence of malignant heterologous elements (except well diff 

liposarcoma), the diagnosis of Malignant PT required all 5 malignant criteria



Conclusion: WHO 5th ed. criteria for Dx of Malignant PT

are too strict and need to be refined
Turashvili G, et al. Comprehensive Clinical-Pathologic Assessment of Malignant Phyllodes Tumors: Proposing Refined Diagnostic Criteria. Am J Surg Pathol. 
2023;47(11):1195-1206.

WHO 5th ed. criteria for Dx of Malignant PT
did not identify all PTs that caused patients death

WHO 5th ed. criteria for Dx of Malignant PT
did not identify all PTs that caused patients death



• Emerging evidence suggests that strict criteria
for malignant PTs may underdiagnose tumors with metastatic potential and histological features that would otherwise be considered malignant in soft tissue tumors.

for malignant PTs may underdiagnose tumors 

with metastatic potential and histological 

features that would otherwise be considered 

malignant in soft tissue tumors.

• We recommend redefining malignant PTs to 

include cases meeting at least four of

the five WHO criteria, supplemented by 

comprehensive sampling and clinical

context.

• This cautious approach balances the risk of 

under- and over-diagnosis with the need for 

standardized, reproducible diagnostic 

practices.



WHO 6th ed (2026)

WHO 6th ed (2026)

Revised criteria for MALIGNANT PT Diagnosis 

At least 4 of 5 malignant criteria

OR

Malignant heterologous elements 

(except well differentiated liposarcoma)



WHO 6th (2026)

Feature Fibroadenoma Benign PT Borderline PT Malignant PTa

Tumor border
Well-defined b

Well-defined c
Well-defined, may be focally

permeative Permeative

Stromal cellularity
Variable, scant to 

uncommonly cellulard, 

usually uniform

Cellular, usually mild,

may be non-uniform or 

diffuse

Cellular, usually moderate,

may be non-uniform or 

diffuse

Cellular, usually marked

and diffuse

Stromal atypia none Mild or none Mild or moderate Marked

Mitotic activity Usually none, rarely lowd

Usually few;

<2.5 mitoses/ mm2

< 5 mitoses/10 HPF

Usually frequent;

2-5 mitoses/mm2

5-9 /10 HPF

Usually abundant;

>5 mitoses/ mm2

>10 per 10 HPF

Stromal overgrowth absent Absent Absent, or very focal Often present

Malignant

heterologous 

elements
absent

Absent Absent May be presente

a|Diagnosis of malignant PT requires at least four of the five malignant histological features. bOccasional FAs may have a 
slightly irregular interphase with adjacent stroma. c|Occasional benign PTs may possess slightly irregular borders, other 
features are benign grade. dFAs in young people may have increased stromal cellularity and increased mitoses. eThe presence 
of malignant heterologous elements (except well-diff liposarcoma) in a PT allows a malignant categorization.



WHO6th ed review article

Quinn C, Tan PH, et al. World Health Organization classification of tumours of the breast 6th edition 2026. Histopathology. 
2026;89(2):199-218. PMID: 42011085



Thank you for your attention
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