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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
— QGuide therapeutic strategies
— Inform research
— Enable precise epidemiological data collections by cancer registries

* 6t seriesincludes
— oncology, radiology and molecular genetics experts
— pathologists practicing in low- and middle-income country settings

Memorial Sloan Kettering
Cancer Center..
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2. Introduction to tumours of the breast

3. Epithelial tumours of the breast: Part 1

4. Epithelial tumours of the breast: Part 2

5. Fibroepithelial tumours and hamartomas of the breast

6. Tumours of the nipple

7. Mesenchymal tumours of the breast

8. Haematolymphoid tumours of the breast

9. Tumours of the male breast

10. Genetic tumour syndromes of the breast
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Lecture Overview

BR5t"ed. compared to BR6'" ed.

Breast Tumours

Breast Tumours

Focus on most significant changes

Neuroendocrine tumors and Fibroepithelial tumors mentioned only briefly
(see Prof. Gary Tse’s lectures on Sunday Nov 8, 2026)

Memorial Sloan Kettering
Cancer Center..



BR 6th Introduction to tumours of the breast

General introduction
* Shorter than in 51" 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

Memorial Sloan Kettering
Cancer Center..



Epithelial Tumours of the breast: split into two parts

2.0:  Epithelial tumours of the breast: Part 1 3.0: Epithelial tumours of the breast: Part 2
2.1: Benign epithelial proliferations and precursors

2.1.1:  Benign epithelial proliferations and precursors: Introduction 3.1 Epithelial tumours of the breast: Part 2: Introduction

2.1.2:  Usual ductal hyperplasia 3.1.6: Molecular classification
213 Columnar cell lesions, including flat epithelial atypia 3.1.9:
214 Atypical ductal hyperplasia T

2.2: Adenosis and sclerosing lesions
2.21:  Adenosis and sclerosing lesions: Introduction
2.2.2:  Sclerosing adenosis

. I Breast Tumours
Prognosis and prediction o

3.2:  Invasive breast carcinoma
322 lInvasive breast carcinoma of no special type
3.2.3  Microinvasive carcinoma

223  Apocrine adenosis and apocrine adenoma 324 Invasive |Ub'-:l|5lr carcinoma
2.2.4:  Microglandular adenosis 325 Tubul.ar carcinoma
225 Radial scar / complex sclerosing lesion 3.2.6: Invasive cribriform carcinema

327 Mucinous carcinoma
328 Invasive micropapillary carcinoma

2.3:  Adenomas
2.3.0:  Adenomas: Introduction

231 Tubular adenoma 3.2.9. Invasive apocrine carcinoma
232 Lactating adenoma 3.2.10: Metaplastic carcinoma
233 Ductal adenoma 3.3: Rare and salivary gland-type tumours
2.4: Epithelial-myoepithelial tumours 3.3.1:  Rare and salivary gland—type tumours: Introduction
2.41: Epithelial-myoepithelial tumours: Introduction 3.3.2:  Acinic cell-like carcinoma
242: Pleomorphic adenoma 333  Adenoid cystic carcinoma
243 Classic adenomyoepithelioma 3.3.4:  Secretory carcinoma
244 Malignant adenomyoepithelioma 335 Mucoepidermoid carcinoma
2.5: Papillary neoplasms 3.3.7: Mucinous cystadenocarcinoma
25.1: Papillary neoplasms: Introduction 3.3.8: Tall cell carcinoma with reversed polarity
252, Intraductal papilloma 3.4: Neuroendocrine neoplasms

253 Papillary ductal carcinoma in situ 341
254: Encapsulated papillary carcinoma

255 Solid papillary carcinoma (in situ and invasive)
256 Invasive papillary carcinoma

2.6: Non-invasive lobular neoplasia
26.1:  Mon-invasive lobular necplasia: Introduction
26.2:  Atypical lobular hyperplasia
26.3  Lobular carcinoma in situ

Meuroendocrine neoplasms: Introduction
343 Meurcendocrine tumour
3.44: MNeurcendocrine carcinoma

2.7: Ductal carcinoma in situ
2.7.0:  Ductal carcinoma in situ: Introduction

2.7.1:  Ductal carcinoma in situ Memorial Sloan Kettering

Cancer Center..




BR 6t" Sections 2: Epithelial Tumours part #1

2.0: Epithelial tumours of the breast: Part 1

2.1: Benign epithelial proliferations and precursors
2.1.1:  Benign epithelial proliferations and precursors: Introduction
2.1.2:  Usual ductal hyperplasia
213 Columnar cell lesions, including flat epithelial atypia Breast Tumours
214 Atypical ductal hyperplasia ‘

2.2: Adenosis and sclerosing lesions
2.21:  Adenosis and sclerosing lesions: Introduction
2.2.2:  Sclerosing adenosis
223  Apocrine adenosis and apocrine adenoma
2.24:  Microglandular adenosis
2.25.  Radial scar / complex sclerosing lesion

2.3:  Adenomas
2.3.0:  Adenomas: Introduction
2.31:  Tubular adenoma
2.32: Lactating adenoma
2.3.3: Ductal adenoma

2.4: Epithelial-myoepithelial tumours
2.4.1: Epithelial-myoepithelial tumours: Introduction
24.2: Pleomorphic adenoma
243 Classic adenomyoepithelioma
244 Malignant adenomyoepithelioma

2.5: Papillary neoplasms
2.51: Papillary neoplasms: Introduction
252:  |Intraductal papilloma
253 Papillary ductal carcinoma in situ
254: Encapsulated papillary carcinoma
255 Solid papillary carcinoma (in situ and invasive)
256 Invasive papillary carcinoma

2.6: Non-invasive lobular neoplasia
26.1:  Mon-invasive lobular necplasia: Introduction
26.2:  Atypical lobular hyperplasia
26.3  Lobular carcinoma in situ

2.7: Ductal carcinoma in situ
2.7.0:  Ductal carcinoma in situ: Introduction

2.7.1:  Ductal carcinoma in situ Memorial Sloan Kettering

Cancer Center..




BR 6t" Sections 2: Epithelial Tumours part #1

2.0: Epithelial tumours of the breast: Part 1

2.1: Benign epithelial proliferations and precursors
2.1.1:  Benign epithelial proliferations and precursors: Introduction
2.1.2:  Usual ductal hyperplasia
213 Columnar cell lesions, including flat epithelial atypia Breast Tumours
214 Atypical ductal hyperplasia ‘

2.2: Adenosis and sclerosing lesions
2.21:  Adenosis and sclerosing lesions: Introduction
2.2.2:  Sclerosing adenosis
223  Apocrine adenosis and apocrine adenoma
2.24:  Microglandular adenosis
2.25.  Radial scar / complex sclerosing lesion

2.3: Adenomas
2.3.0: Adenomas: Introduction
2.31:  Tubular adenoma
2.32: Lactating adenoma
733 [ |r‘lw . . .
2.4: Epithelial-myoepithelial tumours 4 3 C I Ad y p h I
2.4.1: Epithelial-myoepithelial tumours: Introduction 2 " " a S S I c e n O m 0 e It e I O m a
24.2: Pleomorphic adenoma

243 Classic adenomyoepithelioma 2.4.4 Malignant AdenomYOEPithEIioma

244 Malignant adenomyoepithelioma

2.5: Papillary neoplasms
2.51: Papillary neoplasms: Introduction . . - . .
252 Iwsduclpaploms Adenoid Cystic Carcinoma is discussed under
254: Encapsulated papillary carcinoma

255 Solid papillary carcinoma (in situ and invasive) Rare and Salivary Gland' type Tumors

256 Invasive papillary carcinoma

2.6: Non-invasive lobular neoplasia
26.1:  Mon-invasive lobular necplasia: Introduction
26.2:  Atypical lobular hyperplasia
26.3  Lobular carcinoma in situ

2.7: Ductal carcinoma in situ

2.7.0:  Ductal carcinoma in situ: Introduction
2.7.1:  Ductal carcinoma in situ Memorial Sloan Kettering
Cancer Center..



Adenomyoepithelioma (AME) Histopathology

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

6t 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 W|th a double cell
layer . I

— epithelial cells form the glandular lumen
— myoepithelial cells form the outer cell layer

Memorial Sloan Kettering
Cancer Center..



AME Histopathology

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

Focal myxoid stroma possible (ddx pleomorphic adenoma)
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sebaceous metaplasia myxoid stroma
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Myoepithelial cells in AME

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

Memorial Sloan Kettering
Cancer Center..




WHO sthed 2019

U

Malignant AME

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

Terminology and myoepithelial components, or from both cell types.

definition CleEalSatilS * When both epithelial and myoepithelial components are
malignant, the term “epithelial-myoepithelial carcinoma” is
used.

Moroholo “Mitotically active classic Wide spectrum of morphological features

coml:r)nentgy AME can be difficult to “Epithelial-myoepithelial carcinoma shows malignant changes in

distinguish from AME-M.” both the luminal and myoepithelial components.”
Molecular Most studies done on HRAS and PIK3CA genes
alterations Malignant AMEs Genetic subtypes of AME vary depending on ER status

Some reports of metastatic
classic AME—> suggestion
that "AME may be best
regarded as neoplasm of low
malignant potential”

Limited info on
prognosis

Staging according to invasive component

aring



WHO sthed 2019

Malignant AME

AME with carcinoma (AME-M)
the malignancy may arise from either luminal epithelial or
myoepithelial components, or from both cell types.

Terminology and Classic AME

definition When both epithelial and myoepithelial components are
malignant, the term “epithelial-myoepithelial carcinoma” is
used.

Moroholo “Mitotically active classic ide spectrum of morphological features

coml:r)nentgy AME can be difficult to ‘Epithelial-myoepithelial carcinoma shows malignant changes in

distinguish from AME-M.” both the luminal and myoepithelial components.”
Molecular Most studies done on HRAS and PIK3CA genes
alterations Malignant AMEs Genetic subtypes of AME vary depending on ER status

Some reports of metastatic
classic AME-> suggestion
that "AME may be best
regarded as neoplasm of low
malignant potential”

Limited info on
prognosis

S5taging according to invasive component
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WHO 5th ed2oz9 | =

Malignant AME _§

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

Terminology and myoepithelial components, or from both cell types.

definition Classic AME * When both epithelial and myoepithelial components are
malignant, the term “epithelial-myoepithelial carcinoma” is
used.

Moroholo “Mitotically active classic

coml:r)nentgy AME can be difficult to Wide spectrum of morphological features

distinguish from AME-M.”
Molecular Most studies done on HRAS and PIK3CA genes
alterations Malignant AMEs Genetic subtypes of AME vary depending on ER status

Some reports of metastatic
classic AME—> suggestion
that "AME may be best
regarded as neoplasm of low
malignant potential”

Limited info on
prognosis

Staging according to invasive component



Diagnostic criteria were not specified precisely

missing link

Malignant
adenomyoepithelioma

Atypical
adenomyoepithelioma

Adenomyoepithelioma
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Classic AME (WHO 6th ed)

up to 1.5/ mm?2

Benign ;
9 absent (.3/10 APFE@s i n absent absent none
AME diameter and 0.2 mm?2in
area)
extent & degree of
mild to moderate epithelial atypia may Rare reports
Atvpica| 2typiain up to 2.5 /mm? warrant the Dx of ,
yP * epithelium (5/20 HPF of 0.5 mm in DCIS arising in AME Rl B2 it No routine
AME TISNE : focally SLN biopsy
* myoepithelium diameter and 0.2 mm?2) recommended for
* both Report DCIS in AME and atypical AME

manage as DCIS

Memorial Sloan Kettering
Cancer Center..



Classic AME (WHO 6th ed)

Mitoses

up to 1.5/ mm?
(3/20 HPF of 0.5 mm in
diameter and
0.2 mMm?2in area)

Epithelial atypia

absent

necrosis

absent

LN mets

none

B‘::/:gn absent
mild to moderate
Atypical atypiain

* epithelium
AME * myoepithelium
* both

up to 2.5 /mm?
(5/20 HPF of 0. mm in
diameter and 0.2 mm?2)

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

Memorial Sloan Kettering
Cancer Center..



Classic AME (WHO 6th ed)

up to 1.5/ mm?
(3/20 HPF of 0.5 mm in
AME diameter and

0.2 mMm?2in area)

Benign

absent absent absent none

extent & degree of
Rare reports

mild to moderate epithelial atypia may
Atvpical 2atypiain up to 2.5 /mm? warrant the Dx of _
yP * epithelium (5/20 HPF of o.5 mmin  DCIS arising in AME A7 IS N e
AME L . focally SLN biopsy
* myoepithelium diameter and 0.2 mm?2) recommended for
* both Report DCIS in AME and atypical AME
manage as DCIS

Memorial Sloan Kettering
Cancer Center..



Atypical AME

Mild to moderate atypia in epithelium, myoepithelium or both

Memorial Sloan Kettering
Cancer Center..




AME immunohistochemistry

Breast Tumours

Aberrant staining patterns (in atypical AME)
* High Molecular Weight CKs may show paradoxical
staining pattern: Epithelium positive, MECs negative

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



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/mm?2 (5 mitoses/10 HPF of 0.5 mm in diameter and 0.2 mm? in area) but
lacking other features of malignancy can be classified as atypical AME.

Memorial Sloan Kettering
Cancer Center..



Atypical AME may mimic AdCC (conventional type)
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This tumor harbored HRAS Q61R mutatlon diagnostic of AME/ M-AME
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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

Memorial Sloan Kettering
Cancer Center..



Differential diagnosis: Benign AME versus Intraductal papilloma

Intraductal
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Differential diagnosis: Benign AME versus Intraductal papilloma

iy
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leflcult leferentlal DX in CNB materlal

- has substantial management implications
+  In USA Papilloma without atypia is not always excised
L Classic AME warrants excision

Diagnostic clue: MECs are more numerous, plumper,
and larger in AMEs than in intraductal papillomas,
normal Iobules and nodular aden03|s
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AME misdiagnosed as IDP in CNB (real case example)

7 e

2024: 0.7 cm mass CNB Dx IDP 2026: 1.6 cm mass CNB Dx AME 2026: excision AME
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Useful for AME diagnosis (based on my personal experience)

Thick hyaline
basement membrane
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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

* Notrecommended: -epithelal-myoepithelal-carcinoma-
I b alial :

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

Memorial Sloan Kettering
Cancer Center..




Malignant AME

Breast Tumours

If malignant transformation affects mainly the epithelial component,
the tumor morphology is that of invasive breast carcinoma NST and
carcinomas of speC|aI types, |nclud|ng Iobular carcinoma

Memorial Sloan Kettering
Cancer Center..
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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
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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

Memorial Sloan Kettering
Cancer Center..
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BR 6t" Sections 2: Epithelial Tumours part #1

2.0: Epithelial tumours of the breast: Part 1

2.1: Benign epithelial proliferations and precursors
2.1.1:  Benign epithelial proliferations and precursors: Introduction
2.1.2:  Usual ductal hyperplasia
213 Columnar cell lesions, including flat epithelial atypia Breast Tumours
214 Atypical ductal hyperplasia ‘

2.2: Adenosis and sclerosing lesions
2.21:  Adenosis and sclerosing lesions: Introduction
2.2.2:  Sclerosing adenosis
223  Apocrine adenosis and apocrine adenoma
2.24:  Microglandular adenosis
2.25.  Radial scar / complex sclerosing lesion

2.3:  Adenomas
2.3.0:  Adenomas: Introduction
2.31:  Tubular adenoma
2.32: Lactating adenoma
2.3.3: Ductal adenoma

2.4: Epithelial-myoepithelial tumours
2.4.1: Epithelial-myoepithelial tumours: Introduction
24.2: Pleomorphic adenoma
243 Classic adenomyoepithelioma
244 Malignanl adenomyoepithelioma

25 Papillary neoplasms * Encapsulated Papillary Carcinoma (EPC)

2.51: Papillary neoplasms: Introduction
252:  |Intraductal papilloma . . .
253 Papillary ductal carcinoma in situ ) I I C ( C)
254: Encapsulated papillary carcinoma I nva S Ive P a p I a ry a rc I n O m a I P
255 Solid papillary carcinoma (in situ and invasive)

256 Invasive papillary carcinoma

2.6 Non-invasive lobular neoplasia
26.1:  Mon-invasive lobular necplasia: Introduction
26.2:  Atypical lobular hyperplasia
26.3  Lobular carcinoma in situ

2.7: Ductal carcinoma in situ
2.7.0:  Ductal carcinoma in situ: Introduction

2.7.1:  Ductal carcinoma in situ Memorial Sloan Kettering

Cancer Center..




Encapsulated Papillary Carcinoma

Postmenopausal women (usually 7t" 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

Memorial Sloan Kettering
Cancer Center..



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

Memorial Sloan Kettering
Cancer Center..
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papillary DCIS

No MECs along the papillae MECs around the tumor
~and around the tumor NOT anng the paplllae
calponin [ || #ESEhetiaiR R g .

EPC W|th no associated conventlonal Invasive carcinoma is staged as pTis
clinical behavior similar to that of DCIS



Encapsulated Papillary Carcinoma (EPC)

WHO 5th ed. 201

* 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

 Inthe WHO 5t" 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)
emortal Sloan Kettering




Encapsulated Papillary Carcinoma (EPC)

WHO 6th ed. 2026

Breast Tumours

* 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

» Inthe WHO 5t ed. EPC Dxwasrestricted-to
tumors-of Low-Intermediate NG
Carcinoma-({RG)

Memorial Sloan Kettering
Cancer Center..



Encapsulated Papillary Carcinoma (EPC)

WHO 6th ed. 2026

Breast Tumours

“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.”




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

Memorial Sloan Kettering
Cancer Center..
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Epithelial Tumours of the breast

Epithelial tumours of the breast: Part 2
3.1:  Epithelial tumours of the breast: Part 2: Introduction
3.1.6: Molecular classification

Breast Tumours

3.1.9: Prognosis and prediction

3.2:  Invasive breast carcinoma
3.2.2:  Invasive breast carcinoma of no special type
323 Microinvasive carcinoma
324 Invasive lobular carcinoma
325 Tubular carcinoma
3.2 6 Invasive cribriform carcinoma
3.2.7: Mucinous carcinoma
3.2.8:.  Invasive micropapillary carcinoma
3.2.% Invasive apocrine carcinoma
3.2.10: Metaplastic carcinoma

3.3: Rare and salivary gland-type tumours
3.3.1: Rare and salivary gland-type tumours: Introduction
332 Acinic cel-like carcinoma
3.3.3  Adenoid cystic carcinoma
3.3.4: Secretory carcinoma
3.3.5.  Mucoepidermoid carcinoma
3.3.7:  Mucinous cystadenocarcinoma
3.3.8: Tall cell carcinoma with reversed polarity

3.4: Neuroendocrine neoplasms
3.41: Neuroendocrine neoplasms: Introduction
3.4.3: Neuroendocrine tumour
344 Neuroendocrine carcinoma

Memorial Sloan Kettering
Cancer Center..



Epithelial Tumours of the breast Part #2

3.0:

Epithelial tumours of the breast: Part 2

| 3.1: EEitheIial tumours of the breast: Part 2: Introduction I

3.1.6: Molecular classification

3.1.9: Prognosis and prediction
3.2: Invasive breast carcinoma

322
323
324
325
326
32T
328
329

Invasive breast carcinoma of no special type
Microinvasive carcinoma

Invasive lobular carcinoma

Tubular carcinoma

Invasive cribriform carcinoma

Mucinous carcinoma

Invasive micropapillary carcinoma

Invasive apocrine carcinoma

3.2.10: Metaplastic carcinoma

3.3: Rare and salivary gland-type tumours

3.3.1:
332
333
334
335
33T
3.3.8:

Rare and salivary gland-type tumours: Introduction
Acinic cell-like carcinoma

Adenoid cystic carcinoma

Secretory carcinoma

Mucoepidermoid carcinoma

Mucinous cystadenocarcinoma

Tall cell carcinoma with reversad polarity

3.4: Neuroendocrine neoplasms

34.1:
343
j44

MNeuroendocrine neoplasms: Introduction
Meuroendocrine tumour
Meuroendocrine carcinoma

Breast Tumours

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.

Memorial Sloan Kettering
Cancer Center..
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3.1:  Epithelial tumours of the breast: Part 2: Introduction
3.1.6: Molecular classification

Breast Tumours

3.1.9: Prognosis and prediction

3.2: Invasive breast carcinoma

YT T T — 3.2.3 Microinvasive carcinoma

2.3 Microinvasive carcinoma

47 Invasive lobular carcinoma

325 Tubular carcinome Microinvasive carcinoma of the breast is an

3.26  Invasive cribriform carcinoma

327 Mucinous carcinoma Invasive breast carcinoma <1 mm.

3.2.8:.  Invasive micropapillary carcinoma
3.2.% Invasive apocrine carcinoma

3.2.10: Metaplastic carcinoma

3.3: Rare and salivary gland-type tumours
3.3.1: Rare and salivary gland-type tumours: Introduction
332 Acinic cel-like carcinoma
3.3.3  Adenoid cystic carcinoma
3.3.4: Secretory carcinoma
3.3.5.  Mucoepidermoid carcinoma
3.3.7:  Mucinous cystadenocarcinoma
3.3.8: Tall cell carcinoma with reversed polarity

3.4: Neuroendocrine neoplasms
3.41: Neuroendocrine neoplasms: Introduction
3.4.3: Neuroendocrine tumour
344 Neuroendocrine carcinoma

Memorial Sloan Kettering
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Epithelial Tumours of the breast Part #2

4

e Y

Breast Tumours

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.

18

ive near F-LCIS *#

'
e e '&‘?‘}‘? A1 ;:;..-;u;. ;_;.'."\\ .

“ Microinvas

Vg

-

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

Memorial Sloan Kettering
Cancer Center..




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.

Memorial Sloan Kettering
Cancer Center..



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.

Memorial Sloan Kettering
Cancer Center..



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

Closely associated foci of
microinvasive carcinoma
(s5 mm apart) summated
and staged according to
overall size.

C

WLHao? ,7 a‘\ G /5

The case shown here had
been interpreted initially as
37 ) g 4 separate microinvasive

: foci.

o

<

Han R, Brogi E. Microinvasive carcinoma of the breast. Hum Pathol. 2025;162:105856. et S Kottons
) omorimstoan eering



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

Memorial Sloan Kettering
Cancer Center..




Epithelial Tumours of the breast Part #2
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3.1.6: Molecular classification

Breast Tumours

3.1.9: Prognosis and prediction

3.2:  Invasive breast carcinoma
3.2.2:  Invasive breast carcinoma of no special type
323 Microiouacive carcinoma
| 324 Invasive lobular carcinoma I n .
3.2.5. Tubular carcinoma I 3.2.4 |nvaSIVE LObUIar CarCInoma

3.26  Invasive cribriform carcinoma
3.2.7 Mucinous carcinoma
3.2.8:.  Invasive micropapillary carcinoma

3.2.9: Invasive apocrine carcinoma Grade ILC USing NOttingham grading SYStem

3.2.10: Metaplastic carcinoma

3.3: Rare and salivary gland-type tumours
3.3.1: Rare and salivary gland-type tumours: Introduction

gg% Acinic cell-like carcinoma Cytomorph0|og¥

- Adenoid cystic carcinoma

334 Secret i - - - - P - -
T35 Mocsepdomeld carcinoma classic, signet-ring, apocrine, histiocytoid, pleomorphic
3.3.7:  Mucinous cystadenocarcinoma "
3.3.8: Tall cell carcinoma with reversed polarity AI’C h ItECtU ra I patte 'n

34: N docri | : . . .
341 Nourosndacring neoplasns: Infraducion classic, trabecular, solid, alveolar, solid-papillary

343  MNewrcendocrine tumour
344 MNewrcendocrine carcinoma

Memorial Sloan Kettering
Cancer Center..



ILC patterns

. . ] ] "?/j| si.ng_ge'ﬁlef'(cl'ag‘s.i:);Eg:ij o ' ____trabecular
» Classic: single file, concentric T s Y T e R

~ :,l._a-'"e
/. 7 AT ¥ 1 |
[N g T A

» 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 220 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. .
Memorial Sloan Kettering
Cancer Center..



Invasive Lobular Carcinoma Mimicking

Papillary Carcinoma: A Report of Three

. \ L . Cases Pathobiology 2016;83:221-227
Solid papillary (variation of solid

pattem)l We” de||m|ted periphera”y Emad A. Rakha Areeg Abbas Rachal Sheeran
with a pseudocapsule, often satellite foci s e SRR SB |
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.

Memorial Sloan Kettering
Cancer Center..



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).

Memorial Sloan Kettering
Cancer Center..



“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
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3.2.% Invasive apocrine carcinoma
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3.3: Rare and salivary gland-type tumours
3.3.1: Rare and salivary gland-type tumours: Introduction
332 Acinic cel-like carcinoma
3.3.3  Adenoid cystic carcinoma
3.3.4: Secretory carcinoma
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3.2.7 Mucinous carcinoma (MCQC)

Clusters of epithelia with low to
intermediate NG, ER-positive and

HER2- negatlve floatlng In mucin.

Hypercellular

Hypocellular

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

Memorial Sloan Kettering
Cancer Center..



Epithelial Tumours of the breast Part #2

3.0: Epithelial tumours of the breast: Part 2

3.1:  Epithelial tumours of the breast: Part 2: Introduction

3.1.6: Molecular classification

3.1.9: Prognosis and prediction
3.2: Invasive breast carcinoma

322
323
324
325
326
32T
328
329

3.2.10._Metaplastic carcinoma

34T Nelroendocrine neoplasms
34.1:
343
344

Invasive breast carcinoma of no special type
Microinvasive carcinoma

Invasive lobular carcinoma

Tubular carcinoma

Invasive cribriform carcinoma

Mucinous carcinoma

Invasive micropapillary carcinoma

Invasive apocrine carcinoma

Breast Tumours

3.3: Rare and salivary gland-type tumours
331
332
333
334
335
337
338

Rare and salivary gland-type tumours: Introduction
Acinic cell-like carcinoma

Adenoid cystic carcinoma

Secretory carcinoma

Mucoepidermoid carcinoma

Mucinous cystadenocarcinoma

Tall cell carcinoma with reversad polarity

MNeuroendocrine neoplasms: Introduction
Meuroendocrine tumour
Meuroendocrine carcinoma

Acinic cell carcinoma =2 acinic cell-like carcinoma

* Nogenerearrangement 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
* onlyrare case reports (considered as a low level of evidence)

Memorial Sloan Kettering
Cancer Center..




Epithelial Tumours of the breast

3.0:

Epithelial tumours of the breast: Part 2

3.1:  Epithelial tumours of the breast: Part 2: Introduction
3.1.6: Molecular classification

3.1.9: Prognosis and prediction

3.2:  Invasive breast carcinoma
3.2.2:  Invasive breast carcinoma of no special type
323 Microinvasive carcinoma
324 Invasive lobular carcinoma
325 Tubular carcinoma
3.2 6 Invasive cribriform carcinoma
3.2.7: Mucinous carcinoma
3.2.8:.  Invasive micropapillary carcinoma
3.2.% Invasive apocrine carcinoma
3.2.10: Metaplastic carcinoma

3.3: Rare and salivary gland-type tumours
3.3.1: Rare and salivary gland-type tumours: Introduction

Breast Tumours

3.3.2:  Acinic cell-like carcinoma
3.3.3  Adenoid cystic carcinoma
3.3.4: Secretory carcinoma

3.3.5.  Mucoepidermoid carcinoma
3.3.7:  Mucinous cystadenocarcinoma

336 Tall cell carcinoma with reversed polarity

3.4: Neuroendocrine neoplasms
3.41: Neuroendocrine neoplasms: Introduction

3.4 Neuroendocrine Neoplasms

343  MNewrcendocrine tumour
344 MNewrcendocrine carcinoma

Memorial Sloan Kettering
Cancer Center..



Breast cancer and neuroendocrine differentiation

WHO Terminology Definition Subtypes NE marker profile
2003 Neuroendocrine tumor ¢ Morphological features similar to those ¢ Solid neuroendocrine carcinoma * CG and/or SYN
of NE tumors of both GI tract and lung  « Small cell/oat cell carcinoma * NSE described in poorly-
» Express NE marker of 50% of cell e Large cell carcinoma differentiated/small cell carcinoma
population

* IBC-NOS with focal NED revealed by
NE markers in scattered cells were

excluded.
2012 Carcinoma with * Morphological features similar to those  * Neuroendocrine tumor, well differentiated * CG and/or SYN
neuroendocrine of NE tumors of GI tract and lung * Neuroendocrine tumor, poorly- * NSE described in poorly-
features » Express NE marker to a greater or a differentiated/small cell carcinoma differentiated/small cell carcinoma
lesser degree * IBC with neuroendocrine differentiation
* IBC-NST and special subtypes with (included mucinous carcinoma and solid
NEL i panil] : ith NEL
2019 Neuroendocrine * Tumor with predominant (>90%) « NET * CG and/or SYN expression is
neoplasm NED * NEC (small cell NEC; large cell NEC) characteristic in NET, Some also
* Solid papillary carcinoma and express CD56
hypercellular subtype of mucinous * CG and/or SYN in 2/3 of NEC and
carcinoma were excluded expression of PGP9.5, CD56 and

NSE in majority of NEC
Invasive breast cancer| * <90% NE histological features or NE

NST with marker expression
neuroendocrine > 10-90%: mixed invasive NST and
features NET/NEC

> <10%: invasive NST commented on
the focal NE pattern

sth ed.

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




Breast cancer and neuroendocrine differentiation

WHO Terminology Definition Subtypes NE marker profile
2003 Neuroendocrine tumor ¢ Morphological features similar to those ¢ Solid neuroendocrine carcinoma * CG and/or SYN
of NE tumors of both GI tract and lung  « Small cell/oat cell carcinoma * NSE described in poorly-
» Express NE marker of 50% of cell e Large cell carcinoma differentiated/small cell carcinoma
population

* IBC-NOS with focal NED revealed by
NE markers in scattered cells were

excluded.
2012 Carcinoma with * Morphological features similar to those  * Neuroendocrine tumor, well differentiated * CG and/or SYN
neuroendocrine of NE tumors of GI tract and lung * Neuroendocrine tumor, poorly- * NSE described in poorly-
features » Express NE marker to a greater or a differentiated/small cell carcinoma differentiated/small cell carcinoma
lesser degree  IBC with neuroendocrine differentiation
* IBC-NST and special subtypes with (included mucinous carcinoma and solid
NED were included. papillary carcinoma with NED)

2019

Limitations of cth 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
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Breast cancer and neuroendocrine differentiation

WHO Terminology Definition Subtypes NE marker profile
2003 Neuroendocrine tumor ¢ Morphological features similar to those ¢ Solid neuroendocrine carcinoma * CG and/or SYN
of NE tumors of both GI tract and lung  « Small cell/oat cell carcinoma * NSE described in poorly-
» Express NE marker of 50% of cell e Large cell carcinoma differentiated/small cell carcinoma
population

* IBC-NOS with focal NED revealed by
NE markers in scattered cells were

excluded.
2012 Carcinoma with * Morphological features similar to those  * Neuroendocrine tumor, well differentiated * CG and/or SYN
neuroendocrine of NE tumors of GI tract and lung * Neuroendocrine tumor, poorly- * NSE described in poorly-
features » Express NE marker to a greater or a differentiated/small cell carcinoma differentiated/small cell carcinoma
lesser degree  IBC with neuroendocrine differentiation
* IBC-NST and special subtypes with (included mucinous carcinoma and solid
NED were included. papillary carcinoma with NED)

2019

WHO 6th ed.
addresses the limitations
of 5t ed. classification of NE neoplasms of the breast




Diagnostic algorithm for IBC with neuroendocrine morphology

Breast Tumours

INVASIVE BREAST CARCINOMA (IBC) WITH NEUROENDOCRINE (NE) MORPHOLOGY ON H&E

: - NE differentiation confirmed by :
Mucinous Carcinoma* . Small cell carcinoma
Solid Papillary Carcinoma* IHC expression of NE marker
IBC negative for NE markers - I
Typical NE tumour
morphology
- NE marker expression
strong and diffuse
v v v l v
Diagnosed as Diagnosed as Diagnosed as Diagnosed as Diagnosed as
- Mucinous Carcinoma IBC-NST IBC-NST Breast Primary NET Breast Small Cell
- Solid Papillary Carcinoma (NE marker with NE differentiation** (exceptionally rare) - Carcinoma
- IBC-NST expression (NE marker expression diagnosis should only be (exceptionally rare as a
focal and weak) moderate to strong or made after metastatic NET, pure entity in which
diffuse weak, but solid papillary carcinoma and metastasis to the breast
unequivocal) IBC-NST with NE needs to be ruled out,
differentiation have been but can co-exist with
IHC: inminohissociemistry considered and excluded IBC)
*IHC may be used for confirmation although not necessary

** Large cell neuroendocrine carcinoma is likely to belong to this group.

Memorial Sloan Kettering
Cancer Center..



9. Fibroepithelial tumours and hamartomas of the breast

Fibroepithelial tumours and hamartomas of the breast: Introduction
Hamartoma
Fibroadenoma
ﬁ Phyllodes tumour

Memorial Sloan Kettering
Cancer Center..



WHO 5th ed (2019)

Benign PT

Borderline PT

Malignant PT

Tumor border

Stromal cellularity
Stromal atypia
Mitotic activity

Stromal overgrowth

Malignant heterologous
elements

Well-defined

Cellular, usually mild,
may be non-uniform or
diffuse
Mild or none

Usually few;
<2.5 mitoses/ mmz2 (<
5 mitoses/10 HPFs)

Absent

Absent

Well-defined,
may be focally permeative

Cellular, usually moderate,
may be non-uniform or diffuse

Mild or moderate
Usually frequent;

2 to <5 mitoses/mm?2
(5-9 /20 HPFs)

Absent (or very focal)

Absent

Permeative

Cellular,
usually marked and diffuse

Marked
Usually abundant;

>5 mitoses/ mmz2
(>10/ 10 HPFs)

Often present

May be present

In the absence of malighant heterologous elements (except well diff

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

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



WHO 5th ed. criteria for Dx of Malignant PT

did not identify all PTs that caused patients death

TABLE 8. Morphologic Features of 7 Patients That Died of Disease

Malignant Adjuvant Time to Last
Age, Tumor  Tumor Stromal  Stromal Mitoses per  Stromal heterologous treatment at Distant  metastasis, Metastasis follow-up,
No 'y size,cm  borders cellularity atypia 10 HPF  overgrowth Necrosis elements diagnosis metastases mo site mo
1 43 17 Permeative  Marked  Marked >10 Yes Yes No None Yes 24 Lung 30
2 57 22 Permeative Marked — Marked >10 Yes Yes No None Yes 25 Lung and 57
abdomen
3 58 8 Permeative _Marked = Marked >10 Yes No No None Yes 47 Lung 54
4 56 25 Permeative | Moderate | Marked >10 Yes Yes No None Yes 2 Lung 11
5 63 8 Focally Marked ~ Marked >10 Yes No No None Yes 19 Pelvis/ 43
permeative abdomen
6 89 8 Focally Marked  Marked <10 No No No None Yes 15 Bone 26
permeative
7 60 5 Focally ||[Moderate JModerate >10 Yes No No None Yes 61 Bone 82
permeative

HPF indicates high-power field.

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.

Memorial Sloan Kettering
Cancer Center..



Hisigpathology 2025, 87, 168-182. DO 101101/ his 1 5453
REVIEW

Malignant phyllodes tumours of the breast: the case for
revising WHO's ‘full house' diagnostic criteria

Puay Hoon Tan, (3 lan 0 Ellis, (9 Kimberly H Allison,* Sunil § Badve, ' Edi Brogi,®

Grace Callagy,®(® Emmanuelle Charafe-Jauffret.” Chih-Jung Chen *® Yunn-¥i Chen.”

Laura C Collins,"" % Gibor Cserni,'' ) Lounes Djerroudi,' (% Marla Pia Foschini,'®

Stephen B Fox.'*{ Helenice Gobbi,' " Mihir Gudi.'® 0i Harada.'” Shabnam Jaffer,'®
Janina Kulka,'®® Hajime Kuroda,”"(» Sunil R Lakhani.*' (& Xiaoxian Li*

Takuya Morlya.** (3 Sandra O0'Toole,” ' Sarah E Pinder,* @ Elena Provenzano,”*

Cecily Quinn,”® {3 Wendy Raymond,”” Aysegul A Sahin,”*( Fernando Schmitt,*”
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Rin Yamaguchi, = Wentao ‘!:’:mg,!‘_ Stuart | Schnitt ™ & Emad A Rakha ™"
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Unifversity Hospitals, Nottingham, UK, ;Dr'}nrmmu of Pathologyy, Stanford Medicine, Stanford, CA. ’Deparl:mm[ of
Patholoqy and Laboratory Medicine, Eneory University, Atlanta, GA. :Depamrm:: of Pathodoqyy amd Labaratory
Medicine, Memorial Slom Kettering Cancer Center, New York, NY. USA, “Discipline of Pathology, School of Medicine,
University of Galway, Galway, Irelmd, “Centre de Recherche en Cancérolople de Marseille, ICEP Platform, CRCM
Inserm UME1068, Institut Paoli-Calmeties, Alx Marsellle Université 1116005, Marseille, France, *Departnent of
Pathology and Laboratory Medicine, Talchnyg Veterans General Hospital, and School of Meadicine, Claimg Shan Medical
University, Tatelnmyg, Taivean, “Depertment of Pathology, UCSF Medical Center, S Francisco, CA, " Department of
Pathalogy, Beth Israel Denconess Medical Center md, Horvard Meadical School, Boston, MA, USA, ' Department of
Pathology, Bics-Kiskun Cownty Teacling Hospiue, Kecskemdt, wad Departmendt of Pathology, University of Szeged,
Albert Szemt-Gyiirml Medioal Faculty, Szeged, Humgary, *Institut Curie, Institute of Women's Cancers, Department of
Pathalogy, Paris, France, "*Department of Blomedical and Newromotor Sciences. University of Bologna, Anatontie
Pathalogy at Bellaria Hospital, Bolagna, Italy, **Department of Pathology. University of Melbourne, Melbaurme.
Vietorta, Australia, ' ¥ Discipline of Special Pathology, Instinge of Health Sciences, Federal University of Triangulo
Miretra, Uberaba, MG, Brazil, "“Department of Pathelogy and Laboratory Medicing, KK Women's ad Children’s
Haospital. Singapore. *¥ Department of Clinioal Pathology, Hokito Hospital Obihiro, Hokkatde, Japan, *Northwell Health
Lenaee Hill Hospital, New York, NY., USA, **Department of Patholoqy. Forensic and Insurance Medicine, Semmehvels
University Budapest and Eurafing Medserv Lid. Budapest, Humgary, *"Department of Disgnostic Pathalogy, Tokyjo
Wamen's Medical University Adachi Medical Center, Tokyo, Japan, ' University of Queesslond and Pathalagy
(ieenstand, Brishane, Australia, **Department of Pathology, Kawaesall Medics] School, Kuwrashiki, Japan, *¥Rogpal
Prince Alfred Hospdtel and NSW Heelth Pathology, School of Medical Sciences, University of Sidneny, Sypdmey. NSW,
Austrrtin, 2 School of Cancer and Phormecewtical Sclences, King's Colleqe London and Gugp’s and 5t Tleomas's
Haspitals, London, "':'f_'ranmmz[ af Histopathology, Addenbrookes Hospltal and NIH Cambridge Blomedical Reserrch
Cemtre, Cambridge, UK. **Irish Nattonal Breast Sereening Programme and Departorent of Histopathology, 5t Vlneent's

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.

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

pra ctices.
Memorial Sloan Kettering
Cancer Center..



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)

Memorial Sloan Kettering
Cancer Center..



Feature

WHO 6th (2026)

Fibroadenoma Benign PT

Borderline PT Malignant PT?

Tumor border

Stromal cellularity

Stromal atypia

Mitotic activity

Stromal overgrowth

Malignant
heterologous
elements

Well-defined P Well-defined ©

Cellular, usually mild,
may be non-uniform or

diffuse

Variable, scant to
uncommonly cellulard,
usually uniform

none Mild or none

Usually few;

<2.5 mitoses/ mm?

Usually none, rarely low¢
< 5 mitoses/10 HPF

absent Absent

Absent
absent

Well-defined, may be focally

permeative Permeative

Cellular, usually moderate, Cellular, usually marked

may be non-uniform or and diffuse
diffuse
Mild or moderate Marked

Usually frequent;

2-5 mitoses/mm?2
5-9 /10 HPF

Usually abundant;

>5 mitoses/ mm?2
>10 per 10 HPF

Absent, or very focal Often present

Absent May be present®

alDjagnosis of malignant PT requires at least four of the five malignant histological features. POccasional FAs may have a
slightly irregular interphase with adjacent stroma. </Occasional benign PTs may possess slightly irregular borders, other
features are benign grade. 9FAs in young people may have increased stromal cellularity and increased mitoses. €The presence
of malignant heterologous elements (except well-diff liposarcoma) in a PT allows a malignant categorization.



WHOG6th ed review article

World Health Organization Classification of Tumours of the Breast 6'" edition 2026

This review summarises the main changes introduced in the 6th edition of the World Health Organization
Classification of Breast Tumours, with emphasis on accurate diagnosis and clinical implications

Adenomyoepithelioma Papillary neoplasms Ductal carcinoma in situ Invasive lobular carcinoma
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Mucinous carcinoma Rare and salivary Neuroendocrine neoplasms Phyllodes Tumours
gland-like tumours

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
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