
 

 PGD 201124 1 V3 Final 

Standards and datasets for 

reporting cancers 

Dataset for histopathological reporting of breast 

disease in surgical excision specimens of breast cancer 

November 2024 

Authors: Dr Rahul Deb (Chair), University Hospitals of Derby and Burton, Royal Derby 
Hospital 

 Professor Sarah E Pinder (Deputy), Kings College London, School of Cancer 
& Pharmaceutical Sciences  

 Dr C Boyd, Belfast Health and Social Care Trust laboratory                                        

 Professor G Callagy, National University of Ireland (NUI) Galway  

 Dr P J Carder, Bradford Royal Infirmary 

 Dr AHS Lee, Nottingham University Hospitals NHS Trust   

 Dr Y Mir, Royal Liverpool University Hospitals Foundation Trust  

 Dr E Provenzano, Cambridge University Hospitals NHS Foundation Trust  

 Professor C Quinn, St Vincentôs University Hospital    

 Professor E Rakha, Nottingham University Hospitals NHS Trust   

 Professor A Shaaban, Birmingham NHS Foundation Trust, University 
Hospitals Birmingham NHS Trust  

 Dr B Tanchel, Birmingham Heartlands Hospital  

Unique document 

number 

G148 

Document name Dataset for histopathological reporting of breast disease in 

surgical excision specimens of breast cancer 

Version number 3 

Produced by The authors are members of the Guidelines Working Group of 

the UK National Coordinating Committee for Breast Pathology, 



PGD 201124 2 V3 Final 

which leads on developing pathology guidance for the NHS 

Breast Screening Programme (NHSBSP) and for preparation of 

dataset standards in breast cancer pathology for the Royal 

College of Pathologists.  

Dr R Deb (lead author) is a consultant histopathologist at the 

University Hospitals of Derby and Burton. Professor S E Pinder 

(Deputy) is a professor of pathology at Kingôs College London. 

Dr C Boyd is a consultant pathologist at Belfast HSC Trust 

laboratory. Professor G Callagy is a professor of pathology at 

NUI Galway. Dr P Carder is a consultant pathologist at 

Bradford Royal Infirmary. Dr AHS Lee is a consultant 

pathologist at Nottingham University Hospitals NHS Trust. Dr Y 

Mir is a consultant pathologist at Liverpool University Hospitals 

Foundation Trust. Dr E Provenzano is a consultant pathologist 

at Addenbrooke's Hospital Cambridge. Professor C Quinn is a 

University College Dublin clinical professor at St Vincentôs 

University Hospital. Professor E Rakha is a professor of breast 

pathology at Nottingham City Hospital. Professor A Shaaban is 

a professor of cancer and genomic sciences at University 

Hospitals Birmingham. Dr B Tanchel is a consultant pathologist 

at University Hospitals Birmingham. 

Date active November 2023 (to be implemented within 3 months) 

Date for full review November 2026 

Comments This document will replace the 2nd edition of the Pathology 

reporting of breast disease in surgical excision specimens 

incorporating the dataset for histological reporting of breast 

cancer, published in June 2016.  

In accordance with the Collegeôs pre-publications policy, this 

document was on the Royal College of Pathologistsô website for 

consultation from 1 May to 29 May 2024. Responses and 

authorsô comments are available to view on request.  

Dr Brian Rous 

Clinical Lead for Guideline Review 



PGD 201124 3 V3 Final 

The Royal College of Pathologists 
6 Alie Street, London E1 8QT 
Tel: 020 7451 6700 
Fax: 020 7451 6701 
Web: www.rcpath.org 
 
Registered charity in England and Wales, no. 261035 
© 2024, the Royal College of Pathologists 

 
This work is copyright. You may download, display, print and reproduce this document for your personal, non-
commercial use. Requests and inquiries concerning reproduction and rights should be addressed to the Royal College of 
Pathologists at the above address. First published: 2024. 

Contents 

Key changes in this edition .................................................................................................. 5 
 
Foreword .............................................................................................................................. 5 
 
1 Introduction ................................................................................................................ 11 
 
2 Specimen handling .................................................................................................... 13 
 
3 Classifying benign lesions ......................................................................................... 54 
 
4 Male breast lesions ................................................................................................... 68 
 
5 Classifying epithelial proliferations ............................................................................ 71 
 
6 Classifying malignant non-invasive lesions ............................................................... 86 
 
7 Classifying invasive carcinoma ................................................................................ 102 
 
8 Core data items ....................................................................................................... 115 
 
9 Assessment of hormone receptors .......................................................................... 139 
 
10 Assessment of human epidermal growth factor receptor 2...................................... 147 
 
11 Comments/additional information ............................................................................ 159 
 
12 Non-core data items ................................................................................................ 159 
 
13 Criteria for audit ....................................................................................................... 160 
 
14 References .............................................................................................................. 161 
 
 
Appendix A RCPath and NHSBSP breast pathology synoptic proforma template for 

surgically resected lesions, including dataset and commonly used  
optional items .......................................................................................... 179 

 

http://www.rcpath.org/


PGD 201124 4 V3 Final 

Appendix B RCPath and NHSBSP breast pathology synoptic proforma template for 
surgically resected lesions, including dataset and commonly used  
optional items in list format ...................................................................... 184 

 
Appendix C Assessing percentage tumour and total tissue cellularity for molecular 

testing ..................................................................................................... 199 
 
Appendix D TNM classification of tumours of the breast (UICC TNM 8) .................... 201 
 
Appendix E SNOMED codes for breast pathology ..................................................... 207 
 
Appendix F Diagnostic immunohistochemistry of the breast ...................................... 216 
 
Appendix G Prognostic classifiers in breast cancer and emerging prognostic and 

biomarker assays .................................................................................... 227 
 
Appendix H Histological grade monograph ................................................................ 235 
 
Appendix I Summary table ï Explanation of levels of evidence ................................ 236 
 
Appendix J AGREE II guideline monitoring sheet ...................................................... 238 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  



PGD 201124 5 V3 Final 

Key changes in this edition 

The entire document has been updated to reflect changing evidence. The key changes in 

this document are mentioned here. Please refer to the appropriate sections to peruse 

these in detail. 

¶ The sections on specimen handling have been significantly updated. New sections 

have been added on handling a range of specimens to include re-excision specimens 

in different scenarios, some benign specimens and handling operative specimens 

following neoadjuvant treatment. 

¶ The sections on lobular carcinoma in situ (LCIS) has been updated to include 

description on variants such as florid LCIS and pleomorphic LCIS.  

¶ Histological subtypes have been updated in line with changes in the 5th edition of the 

World Health Organization (WHO) Classification of Tumours of the Breast.1 

¶ A separate section on male breast disease has been added. 

¶ The section on reporting of oestrogen receptor (ER) status has been updated to 

include ER low status (1ï10% positive cells). 

¶ A new appendix on assessing percentage tumour and total tissue cellularity for 

molecular testing has been added. 

¶ The appendix on prognostic classifiers in breast cancer and emerging prognostic and 

biomarker assays has been updated. 

¶ TNM staging systems have been modified from UICC TNM 7 to UICC TNM 8. 

Foreword 

The cancer datasets published by the Royal College of Pathologists (RCPath) are a 

combination of textual guidance, educational information and reporting proformas. The 

datasets enable pathologists to grade and stage cancers in an accurate, consistent 

manner in compliance with international standards and provide prognostic information, 

thereby allowing clinicians to provide a high standard of care for patients and appropriate 

management for specific clinical circumstances. Rarely, it may be necessary, or even 

desirable, to depart from the guidelines in the interests of specific patients and those 

special circumstances. The clinical risk of departing from the guidelines should be 

assessed by the relevant multidisciplinary team (MDT) and the pathologists should be able 
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to justify doing so. Just as adherence to the guidelines will not necessarily constitute a 

defence against a claim of negligence, so a decision to deviate from them should not 

necessarily be deemed negligent. 

Each dataset contains core data items that are mandated for inclusion in the Cancer 

Outcomes and Services Dataset (COSD ï previously the National Cancer Data Set) in 

England. Core data items are items that are supported by robust published evidence and 

are required for cancer staging, optimal patient management and prognosis. Core data 

items meet the requirements of professional standards (as defined by the Information 

Standards Board for Health and Social Care [ISB]) and it is recommended that at least 

90% of reports on cancer resections should record a full set of core data items. Other, 

non-core, data items are described. These may be included to provide a comprehensive 

report or to meet local clinical or research requirements. All data items should be clearly 

defined to allow the unambiguous recording of data.  

The following stakeholder organisations were consulted during the preparation of the 

dataset: 

¶ Association of Breast Pathology  

¶ National Co-ordinating Committee for Quality Assurance Radiologists  

¶ Association of Breast Surgery  

¶ NHS Breast Screening Programme 

¶ UK National External Quality Assessment Scheme (UK NEQAS) for 

immunocytochemistry (ICC).  

The information used to develop this dataset was obtained by undertaking a systematic 

search of literature sources used such as PubMed. Key terms searched included breast 

cancer and breast disease. Dates searched were between June 2016 and May 2023. 

Evidence for the revised dataset was obtained from updates to international tumour 

grading, staging and classification systems. All publications have widespread national 

and/or international peer acceptance and reflect the current accepted professional 

standards and practice in breast pathology diagnosis and reporting. Published evidence 

was evaluated using modified SIGN guidance (see Appendix I). Consensus of evidence in 

the guideline was achieved by expert review. Gaps in the evidence were identified by 

College members via feedback received during consultation.  
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No major organisational changes or cost implications have been identified that would 

hinder the implementation of the dataset. 

A formal revision cycle for all cancer datasets takes place on a 3-yearly basis. However, 

each year, the College will ask the authors of the dataset, in conjunction with the relevant 

subspecialty advisor to the College, to consider whether or not the dataset needs to be 

updated or revised. A full consultation process will be undertaken if major revisions are 

required, i.e. revisions to core data items (the only exception being changes to 

international tumour grading and staging schemes that have been approved by the 

Specialty Advisory Committee on Cellular Pathology and affiliated professional bodies; 

these changes will be implemented without further consultation). If minor revisions or 

changes to non-core data items are required, an abridged consultation process will be 

undertaken whereby a short note of the proposed changes will be placed on the College 

website for 2 weeks for fellowsô attention. If fellows do not object to the changes, the short 

notice of change will be incorporated into the dataset and the full revised version 

(incorporating the changes) will replace the existing version on the College website. 

The dataset has been reviewed by the Professional Guidelines team, Working Group on 

Cancer Services and Lay Advisory Group and was placed on the College website for 

consultation with the membership from 1 May to 29 May 2024. All comments received 

from the Working Group and membership were addressed by the authors to the 

satisfaction of the Chair of the Working Group and the Clinical Lead for Guideline Review. 

This dataset was developed without external funding to the writing group. The College 

requires the authors of datasets to provide a list of potential conflicts of interest; these are 

monitored by the Professional Guidelines team and are available on request. The authors 

of this document have declared that there are no conflicts of interest. 

  



PGD 201124 8 V3 Final 

Abbreviations, in the order they appear in the text 

Royal College of Pathologists RCPath 

NHS Breast Screening Programme 

  

NHSBSP 

Ductal carcinoma in situ DCIS 

External Quality Assurance EQA 

Human epidermal growth factor 

receptor 2 

HER2 

Immunohistochemistry IHC 

Multidisciplinary team MDT 

Vacuum-assisted excision VAE 

Oestrogen receptor ER 

Vacuum-assisted biopsy VAB 

Magnetic resonance imaging MRI 

Complete pathological response pCR 

1-step nucleic acid amplification OSNA 

Haematoxylin and eosin H&E 

High power field HPF 

No special type carcinoma NST 

Breast implant-associated anaplastic 

large cell lymphoma 

BIA-ALCL 

Pseudoangiomatous stromal 

hyperplasia 

PASH 

Smooth muscle actin SMA 

Breast cancer gene BRCA 

Atypical ductal hyperplasia ADH 

High molecular weight High MW 
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Lobular carcinoma in situ LCIS 

Atypical lobular hyperplasia ALH 

Terminal duct lobular unit TDLU 

Fine needle aspiration FNA 

World Health Organization WHO 

Epithelial membrane antigen EMA 

Gross cystic disease fluid protein 15 GCDFP15 

Nottingham Prognostic Index NPI 

Union for International Cancer Control  UICC 

Tumour, node and metastasis  TNM 

Isolated tumour cells ITCs 

Collaborative Trials in Neoadjuvant 

Breast Cancer 

CTNeoBC 

Residual cancer burden RCB 

Progesterone receptor PR 

ASCO American Society of Clinical Oncology 

College of American Pathologists CAP 

National Institute for Health and Care 

Excellence 

NICE 

Cancer Outcomes and Services Dataset COSD 

UK National External Quality Assurance 

Scheme 

UK NEQAS 

Immunocytochemistry ICC 

In situ hybridisation ISH 

Ethylenediaminetetraacetic acid EDTA 

Fluorescence in situ hybridisation FISH 

Chromosome 17 centromeric region CEP17 
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Histochemical score H score 

Lymph node LN 

Deoxyribonucleic acid DNA 

Ribonucleic acid  RNA 

Sentinel node SN 

Reverse transcription polymerase chain 

reaction  

RT-PCR 

Systematized Nomenclature of 

Medicine Clinical Terms 

SNOMED CT 

Smooth muscle myosin heavy chain SMMHC 

Thyroid transcription factor 1 TTF1 

Cytokeratin CK 

Tumour infiltrating lymphocytes TILs 

Programmed death-ligand 1 PD-L1 
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1 Introduction 

All professional groups involved in the diagnosis and treatment of breast cancer are 

required to perform at the highest standards to guide appropriate treatment. The quality of 

pathological services is of the utmost importance; it is the pathologist who makes the 

definitive diagnosis of breast cancer, but additional features of in situ and invasive 

carcinomas that have prognostic significance are also required to determine the most 

appropriate management for individual patients. Thus, the management of patients with 

breast disease and breast cancer detected through both mammographic screening and 

with symptomatic presentation depends heavily on the quality of the pathology service. It is 

relevant to both screen-detected and symptomatic disease. 

This document has been produced by the Royal College of Pathologists and updates the 

NHS Breast Screening Programmeôs (NHSBSP) guidelines for pathology reporting in 

breast cancer screening and the College dataset for breast cancer (Reporting of breast 

disease in surgical specimens, 2016). It serves to give guidance and recommendations on 

all aspects of pathology examination of breast lesions. As well as being essential for 

patient management, the adherence to these standards and the provision of accurate 

information allows breast services and the NHSBSP to be effectively monitored and 

evaluated. A standard set of data from each patient, using the same terminology and 

diagnostic criteria, is essential to achieve these objectives. These guidelines, therefore, 

encourage the use of a common terminology and definitions of breast disease and 

methods of classifying breast cancer, provided in a standardised, synoptic report. 

The reporting forms and the guidance in the following pages were produced after 

extensive and lengthy consultation with participating pathologists. They define the RCPath 

dataset for reporting breast cancer and the complementary NHSBSP dataset for breast 

screening pathology. The standards of reporting symptomatic cancers are the same as 

those for reporting screen-detected lesions. The dataset for reporting of breast cancer has 

been implemented for the following reasons. 

¶ Certain features of invasive breast carcinoma (size, type, grade, lymphovascular 

invasion, lymph node status) and completeness of excision have been shown to be 

related to clinical outcome. Consequently, these features may be important in: 

  deciding on the most appropriate treatment for a particular patient, including the 

extent of surgery and the use and choice of neoadjuvant and adjuvant therapy 
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  monitoring breast screening programmes, the success of which is reflected by 

more favourable prognostic features of the cancers detected 

  monitoring changing patterns of disease, particularly by cancer registries. 

¶ Classification and grade of ductal carcinoma in situ (DCIS), together with reporting of 

margins of excision and DCIS size has been shown to be related to the probability of 

recurrence after local excision and may influence the use of re-excision/mastectomy 

and adjuvant radiotherapy and endocrine therapy. 

¶ Close correlation of radiological and histopathological features is essential to ensure 

that mammographically detected lesions have been sampled and accurately 

diagnosed. 

This document also serves to provide guidance for pathologists when participating in the 

UK breast pathology External Quality Assurance (EQA) scheme. 2 of the major objectives 

for pathology quality assurance (QA) in the NHSBSP in early years of the programme 

were to improve the consistency of diagnoses made by pathologists and the quality of 

prognostic information in pathology reports. To achieve these objectives, a standardised 

reporting proforma and supporting guidelines for reporting breast pathology were 

developed jointly by the RCPath and the NHSBSP. The national breast EQA scheme was 

set up in parallel as an educational tool and to investigate the level of consistency that 

pathologists involved in the screening programme could achieve in reporting breast 

lesions. Clearly, this is determined not only by the performance of the pathologists 

themselves but also by the methodology they use. Problems identified can be addressed 

through various initiatives, the success of which can be evaluated in further rounds of the 

scheme. The EQA scheme now also incorporates a measure of individual performance 

appraisal.2 

In addition, guidance is included in this document on technical laboratory aspects and the 

reporting of predictive factors, specifically hormone receptor and HER2 status. Sections 

dealing with the handling of oncoplastic and post-neoadjuvant therapy surgical specimens 

are included, as are appendices on diagnostic immunohistochemistry (IHC) and on 

emerging prognostic biomarkers as well as methodology for assessment of tumour 

cellularity for molecular testing. 

1.1 Target users and health benefits of this guideline 

The target primary users of the dataset are trainee pathologists, biomedical scientist 

specimen dissectors (especially specimen handling and dissection sections) and 
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consultant cellular pathologists and, on their behalf, the suppliers of IT products to 

laboratories. Secondary users are surgeons, radiologists, oncologists, breast care nurses, 

hospital cancer centre staff, UK NHS breast screening programmes, breast cancer 

charities, cancer registries and the National Cancer Registration and Analysis Service. 

Standardised cancer reporting and MDT working reduce the risk of misdiagnoses and help 

ensure clinicians have all the relevant pathological information required for tumour staging, 

patient management decisions and prognosis prediction. Collection of standardised 

cancer-specific data also provides information for healthcare providers and 

epidemiologists and facilitates international benchmarking and research.  

2 Specimen handling  

2.1 General principles 

General principles for specimen handling, both in the operating theatre and in the 

laboratory, should be applied. The type of surgical procedure will be influenced by whether 

a preoperative diagnosis has been achieved and by the nature of that diagnosis (benign, 

indeterminate (B3 or B4) or malignant). 

If no preoperative diagnosis has been made, the surgical procedure will be in the form of a 

diagnostic open biopsy/diagnostic excision biopsy (see section 2.5). Surgical quality 

assurance guidelines indicate that such diagnostic specimens should be confined to 

removal of the lesion with a minimal amount of surrounding tissue and that these should 

weigh less than 20 g. Weight must, therefore, be recorded in the histology report. For a 

large abnormality, only a part will be sampled to avoid leaving a cosmetic defect. The 

lesion may be impalpable and resection will require image-guided localisation, for example 

using a guide-wire, radioactive or magnetic seed marker or other method. If a radio-

opaque marker has been inserted it is particularly important that this is recorded on the 

request form. 

Frozen section examination is inappropriate for the diagnosis of screen-detected lesions. 

If a benign preoperative diagnosis has been made, the lesion may be removed at the 

patientôs request. Such resection specimens should be confined to removal of the lesion 

with a minimal amount of surrounding tissue, to avoid leaving a cosmetic defect. A wide 

bore, vacuum-assisted technique for vacuum-assisted excision (VAE) may be used for the 

resection of some benign and selected indeterminate (B3) lesions.3 
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If a malignant diagnosis has been made, the aim of the surgical procedure is therapeutic. 

The type of operation (e.g. wide local excision or mastectomy) will be influenced by the 

nature, size and location of the lesion, as well as by patient choice. The technique chosen 

for pathological examination of these specimens requires knowledge of the surgical 

procedure, the anatomical boundaries of the resection and whether (particularly if the 

lesion has been detected mammographically) the radiological abnormality is a mass lesion 

or calcification. Whichever technique is used, the method should enable production of the 

breast cancer dataset information. This should be collated by the pathologist, if necessary, 

from the findings from multiple specimens. 

Before examining the specimen, the pathologist should ensure that they are aware of any 

relevant radiological, clinical and previous pathological findings; these should be detailed 

on the pathology request form.  

2.2 Pathology request form  

A request form (example in Figure 1) with a standardised approach to its completion for all 

breast tissue specimens is recommended. Diagrams are very useful. The information 

provided should be relevant to the specimen type and include, as appropriate, the 

following, in addition to patientôs details/demographic information. 

2.2.1 Specimen(s) 

¶ Date and (ideally) time of surgery. 

¶ Side of specimen (right or left). 

¶ Description of the specimens submitted including: 

  number of specimen containers 

  contents/nature of each container 

  relationship to each other, where appropriate.  

¶ The site of the tumour in the breast. In breast conserving surgery specimens, this will 

assist in identification of the margin nearest to the nipple, if this has not been marked 

by the surgeon. In mastectomy specimens, it will assist in the identification of small 

lesions. 

¶ If more than 1 piece of tissue is removed, it must be made clear (e.g. using sutures 

and/or clips) how the samples are orientated with respect to each other. Diagrams are 

particularly valuable in this situation. 
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¶ Orientation protocol used. 

¶ Method of localisation used; this may include wire, magnetic or radioactive seed 

localisation method or other. Radioactive specimens should be clearly labelled. 

¶ If any axillary procedure undertaken, the type of specimen: sentinel lymph node 

biopsy, lymph node sample or axillary clearance; for the latter, the level(s) of 

dissection. 

2.2.2 Clinical findings  

¶ Number of lesions and their size (a diagram can be very helpful, particularly if there 

are multiple lesions and/or multiple specimens submitted). 

¶ Location within the breast (clock-face/quadrant position). 

¶ Relevant imaging (mammography, ultrasound, magnetic resonance imaging [MRI]) 

results. 

¶ Whether there is a history of neoadjuvant therapy, including comment on 

clinical/radiological degree of response. Information about any marker clips/coils, 

including position, type and number. Diagrams can be very useful. 

¶ Prior biopsy results for each lesion (particularly if performed and reported elsewhere). 
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Figure 1: An example specimen request form. 

 

2.3 Surgical handling 

¶ The majority of therapeutic surgical excisions will include tissue from the skin to the 

deep fascia. If the surgical resection differs from this, e.g. if dissection does not extend 

down to the deep fascia or up to the skin when this is the norm, this should be clearly 
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indicated on the request form, as this will influence the examination of the margins of 

the specimen. 

¶ The surgeon should orientate all breast cancer resection specimens, both 

mastectomies and breast conserving surgery with an agreed common code of 

orientation using either different lengths, or number, of sutures and/or metal 

staples/clips or ink. 

¶ The nipple extension/direction of the nipple may be separately marked in wide local 

excision specimens. In nipple-sparing mastectomies, the nipple area should be 

indicated as it will be examined histologically. 

¶ If clip/suture placement differs from the agreed local protocol this must be clearly 

stated on the request form. 

¶ Intra-operative specimen radiography is mandatory for impalpable lesions requiring 

localisation and recommended for all wide local excision procedures.4 This allows 

confirmation of the presence of the abnormality and also its location in the specimen, 

thus facilitating immediate re-excision if the specimen is close to a margin. The 

specimen radiographs must be available to the pathologist to view so that they can be 

certain of the nature of the lesion, e.g. mass, stromal deformity, calcification and the 

site within the specimen, to facilitate histological sampling. 

¶ It is strongly recommended that the specimen should be sent immediately to the 

pathology laboratory with an ideal cold ischaemic time of ideally less than an hour. If it 

is impossible to send the specimen immediately to the laboratory in the fresh state, by 

mutual agreement, incision(s) by the surgeon from the posterior aspect of large 

specimens can be very helpful to aid fixation, thus preserving the integrity of key 

margins while allowing immediate penetration of fixative (Figure 2a). This is most 

important for mastectomy specimens into which formalin penetration can be 

particularly poor with consequent effects on mitotic count as a component of 

histological grade, biomarker expression including ER and the assessment of 

lymphovascular invasion etc. 

¶ If the specimen is small or if incision of the fresh specimen is not possible, it should be 

immediately placed in an adequate volume of fixative, at least twice that of the 

specimen in an appropriately sized container.5 

[Level of evidence ï GPP.] 
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2.4 Laboratory handling  

2.4.1 Fixation 

¶ Good fixation is vital to preserve the morphological detail. This is particularly relevant 

for the diagnosis of some difficult intraductal epithelial proliferations, classification and 

prognostication in malignancy (e.g. histological grade (particularly mitotic figures), type 

and presence of lymphovascular invasion) and expression of biomarkers, e.g. ER. 

¶ As noted, above, it is strongly recommended that the specimen should be sent to the 

pathology laboratory immediately, with an ideal cold ischaemic time of less than an 

hour. If it is impossible to send the specimen immediately in the fresh state, by mutual 

agreement, incision(s) by the surgeon from the posterior aspect of large specimens 

can be very helpful to aid fixation, thus preserving the integrity of key margins while 

allowing immediate penetration of fixative (Figure 2a). This is most important for 

mastectomy specimens into which formalin penetration can be particularly poor with 

consequent effects on mitotic count as a component of histological grade, biomarker 

expression including ER, HER2 and the assessment of lymphovascular invasion, etc. 

¶ The benefits of rapid fixation outweigh the desire to preserve the specimen intact prior 

to examination by the pathologist. 

¶ The plane of maximum dimension of a tumour, if present, should be palpated and 

identified before slicing to enable incision through the tumour. 

¶ If no tumour is palpable, a mastectomy specimen should be incised as soon as 

possible after resection at approximately 10 mm intervals, typically in the sagittal 

plane, to permit rapid fixation of the specimen. Slicing in the coronal plane may be 

appropriate in some cases, particularly where it may facilitate correlation with imaging 

findings. 

¶ In mastectomy specimens, incision of the nipple for fixation is recommended. In some 

centres, the nipple is removed for fixation and to facilitate blocking. 

¶ Following incision, the specimen should be fixed. 

¶ Some centres have adopted a fixative injection methodology to assist in fixation of 

larger mastectomy specimens, although there is little documented evidence for this. 

This is considered a reasonable approach when it is impossible to incise the specimen 

fresh.  
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¶ Vacuum-packing and/or refrigeration can also be helpful in delaying autolysis during 

transport.6,7 

¶ If the specimen is small or if incision of the fresh specimen is not possible, it should be 

immediately placed in an adequate volume of fixative, at least twice that of the 

specimen in an appropriately sized container.5 

2.4.2 Inking 

¶ For wide local excisions, all clinically relevant surgical margins should be inked so that 

the margins of excision can be easily determined histologically.8 

¶ Inking can be facilitated by prior removal of surface lipid by dipping the specimen in 

alcohol and drying and then applying an appropriate pigment such as India ink, Alcian 

blue, dyed gelatine or a multiple ink technique. 

¶ Multiple colour ink techniques have advantages, as specific resection margins are still 

identifiable even if one has to re-examine the wet specimen; this is less valuable for 

mastectomy specimens, for which most departments would ink only the posterior 

margin along with the anterior margin of skin-sparing specimens. 

¶ Multiple inks facilitate large block use, if this is available and desired. 

¶ Particularly if only 1 colour ink is used, highlighting a particular edge with clear nicking 

with a scalpel blade is used in some centres. In other departments, 1 or more nicks 

are used to identify which blocks are in continuity with each other, for example in a 

mastectomy specimen. 

¶ Ink can be fixed after painting using 10% acetic acid. 

2.4.3 Radioactivity  

There is no requirement to delay handling of radioactive specimens for reasons of 

radiation risk. Procedures for the management of radioactive materials and specimens are 

at the sole discretion of the Local Radiation Protection Officer. However, it has been 

shown that from a radiation protection risk perspective, there is no reason to delay 

handling of radiolabelled sentinel lymph node specimens in view of the low radiation 

exposure from such samples.9 Furthermore, those who handle them do not need to be 

registered as radiation workers. Any concerns should be discussed with the local 

Radiation Protection Office. Aside from the pathology dissection issues, the local Radiation 

Protection Office may provide advice about the transport of specimens to the laboratory 
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and stipulations about discharge of radioactive material into the waste system, with which 

the laboratory will need to comply. 

Please see individual sections below for further instructions regarding handling of different 

specimen types.  

2.5 Diagnostic localisation excision biopsies 

See sections 2.1ï2.4 for general principles of laboratory handling and fixation. 

Diagnostic localisation excision specimens are submitted when: 

¶ a pre-operative diagnosis has not been made and there are suspicious radiological or 

clinical findings 

¶ or the pre-operative diagnosis is of an indeterminate (e.g. B3 or B4) lesion and VAE is 

considered inappropriate or technically not possible 

¶ the sampling technique and the number of blocks taken are clearly dependent on the 

size of the specimen and the size of the abnormality. If the specimen is small (e.g. less 

than 30 mm), it is best to block and examine all of the tissue. 

The specimen should be inked, weighed, measured in 3 dimensions and then, usually, 

serially sliced at intervals of approximately 3ï5 mm. 

Specimens containing impalpable mammographic lesions, such as microcalcification, 

require specimen slice X-ray examination to facilitate block selection, unless the specimen 

will be embedded in its entirety. 

Images can usefully be annotated to indicate sites of block selection. 

Blocks should be taken to enable a measurement of the histological size of the lesion. 

Although a diagnostic excision specimen is typically small, if the lesion is larger than can 

be assessed in a single block, a large block to encompass the maximum dimension may 

be taken. Whenever taking large blocks it is recommended that at least 1 other normal-

sized lesional block should be processed as well, to ensure optimal processing and for 

ease of IHC/molecular testing. 

If the specimen was excised because of radiological calcifications and if, despite thorough 

or complete sampling, calcifications cannot be seen histologically, X-ray of the paraffin 

wax block may be helpful to determine their presence, number and location. 
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2.5.1 Therapeutic surgical specimens  

See sections 2.1ï2.4 for general principles of laboratory handling and fixation. 

The following are relevant to therapeutic surgical specimens: 

¶ It is usual for the surgeon when performing a therapeutic operation to take all of the 

tissue from the subcutaneous aspect to the pectoral fascia as per surgical guidelines 

for the management of breast cancer.4 As noted above, it is essential that the 

pathologist be informed if the usual surgical protocol has not been undertaken as this 

will affect the optimum specimen handling methodology. When tissue remains at the 

deep (posterior) or superficial (anterior) aspect of the specimen, e.g. as is typical with 

some central excisions, the distance to these margins is clinically relevant. 

¶ On receipt in the laboratory, the specimen should be weighed and measured in 3 

dimensions. 

¶ The specimen should have been incised to allow prompt fixation, ideally in the fresh 

state (see above and Figure 2a). Excision margins should be inked (see above). 

¶ After fixation the specimen should be carefully examined. 

¶ The direction of additional incisions, after fixation, will depend on the technique for 

examining and sampling to be used (see methods, below). This choice will depend on 

the size of the specimen, the nature of the lesion and the pathologistôs preference. 

¶ Details of the macroscopic appearances of abnormalities identified should be recorded 

including tumour size in 3 dimensions and distances to all margins. 

¶ For all methods of sampling (see below), the number of blocks taken will depend on 

the size of the specimen and the size of the abnormality. If the specimen is small (e.g. 

less than 30 mm in maximum dimension), it is best to block and examine all the tissue. 

¶ The site of all blocks taken should be recorded in a block key, which should form part 

of the report. 

2.5.2 General principles re macroscopy and tumour size 

¶ It is not possible to be prescriptive, but sufficient blocks of the tumour should be taken 

to accurately assess important primary characteristics, e.g. size, grade, histological 

type and lymphovascular invasion. 

¶ For all specimens, sampling should be adequate to assess the size of the lesion. The 

number of tumour blocks will vary with tumour size but is usually between 3 and 6. 
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¶ If multiple tumours are believed to be present, the tissue between these foci should be 

sampled to facilitate tumour size measurement determine if these are truly separate 

lesions. 

¶ Large blocks, if available without significant delay to assessment and reporting, can be 

valuable for accurate determination of microscopic tumour size. 

¶ If large blocks are not easily available, óroutineô blocks across the maximum 

macroscopic tumour dimension should be taken, so that the tumour size can be 

measured. A diagram or macroscopic photograph (e.g. with site of blocks marked) 

may be helpful to indicate how the adjacent blocks relate to each other. 

¶ It may not be possible to define the extent of tumour macroscopically, for example in 

diffuse lesions like lobular carcinoma. In such cases, either large blocks or consecutive 

smaller blocks to include adjacent fibrotic tissue may be necessary. 

¶ Sampling should include the extremes of the mammographic abnormality and adjacent 

tissue to avoid underestimation of size. This is particularly important with cases that 

have a DCIS component, where mammographic size may underestimate extent. In 

addition, lymphovascular invasion is most frequently seen peritumourally and should 

be sought at the edge of the tumour. 

¶ Occasionally, when the plane of maximum dimension of a tumour is not known or is 

anticipated incorrectly, it may be necessary to add the consecutive slice/block 

thicknesses, to obtain a tumour measurement; this is likely to be imprecise and the 

need to try to find the plane of maximum dimension of the tumour prior to slicing is 

emphasised. 

¶ Primary chemotherapy, prior core biopsy/vacuum-assisted biopsy (VAB), or previous 

diagnostic excision biopsy, may result in partial tumour removal or complete ablation.  

¶ If the invasive tumour has been completely removed by the core, VAB or diagnostic 

excision (no invasion or only DCIS remaining), the pathologist should review the 

relevant previous specimen and provide an estimate of invasive carcinoma size from 

that.  

¶ The estimate of the invasive tumour size from a previous diagnostic tissue sample is 

likely to be inaccurate; it should be noted, however, that the carcinoma in these 

instances of removal by core or VAB is likely to be small (certainly <10 mm). 
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¶ Discussion with the radiologist and correlation with MRI, ultrasound and 

mammographic features (in that order of accuracy) should be undertaken. If there is 

(residual) DCIS in a therapeutic excision but invasive carcinoma has been removed by 

previous sampling, it should be noted that radiological assessment of size of invasive 

focus may be impossible. 

¶ If therapeutic samples are sent in more than 1 portion, it can be difficult to measure the 

largest extent of the whole lesion and a degree of pragmatism is required. If tumour is 

present in several pieces of tissue, the maximum dimension in each should be added 

to give an estimated total size. Typically, the orientation of the specimens can be 

determined, so size can be ascertained by summation. Discussion with the radiologist 

at the MDT meeting is helpful and correlation with MRI, ultrasound and 

mammographic features (in that order of accuracy) undertaken. See also below, re re-

excision specimens (delayed or immediate). 

¶ Correlation with the imaging size should be undertaken (ultrasound, MRI or 

mammographic in that order). 

2.5.3 General principles re macroscopy and margins  

¶ All surgically relevant margins of therapeutic excision specimens should be sampled, 

no matter the macroscopic distance from the lesion.10  

¶ This will include all radial/circumferential margins (superior, inferior, medial, lateral and 

nipple margins) and the deep (posterior) and superficial (anterior) margins if dictated 

by local protocol. 

¶ Particular attention should be paid to the margin nearest the abnormality and the 

margin nearest the nipple, if marked. 

¶ Large blocks, if available without significant delay to assessment and reporting, can be 

valuable for assessment of multiple margins in 1 section, depending on the size of the 

specimen. 

¶ The nearest portion of the anterior margin to tumour in a skin-sparing mastectomy 

should be sampled, if close. 

¶ The nipple area of a nipple-sparing mastectomy should be submitted for microscopic 

examination. 

[Level of evidence ï GPP.] 
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2.6 Therapeutic wide local excisions 

See sections 2.1ï2.4 for general principles of laboratory handling and fixation and section 

2.5 for assessing tumour size and sampling margins. 

Lesions that have a pre-operative diagnosis of malignancy and are deemed to be suitable 

for breast conserving surgery with regard to clinical/radiological size may be excised as a 

therapeutic wide local excision. 

The technique for examining the specimen and sampling the abnormality will vary 

according to type and size of specimen and according to pathologist/laboratory 

preference, therefore flexibility is required. Several options are available. Whichever is 

used, as an absolute minimum, the information for the breast cancer dataset, including 

accurate measurement of size and detailed examination of the margin status and distance 

to margins, must be provided. Figures 2ï4 describe the 3 preferred methods for handling 

these samples. 

2.6.1 Wide local excision for malignant lesions presenting as a mass 

Method 1: Radial blocks, with or without shave margins 

¶ As shown in Figures 2b and 2c, the specimen may be incised from the deep 

(posterior) fascial plane in a cruciate fashion through the centre of the tumour, 

essentially extending the fixation cruciate excisions (Figure 2a). This allows the tumour 

to be sampled as 4 blocks, which include the medial to lateral and superior to inferior 

dimensions with the anterior-posterior portions on each of the 4. 

¶ It may be possible to sample the lesion and its adjacent radial margin in 1 block from 

smaller resections. Larger specimens may require tumour and margin blocking in a 

large block or 2 (or more) cassettes. 

¶ A block through the lesion to the radial margin will allow measurement of the lesion to 

the margin distance. 

¶ If the closest margin is the superolateral, superomedial, inferomedial or inferolateral 

aspect, 1 or more additional radial blocks from this should also be taken. 

¶ After sampling the radial margin blocks, the circumferential edge of a wide local 

excision specimen can be óshavedô to allow more extensive examination of the radial 

margins; such shaves are typically sampled after taking the radial tumour blocks to 

produce a series of additional blocks including: superior shave, supero-lateral shave, 

lateral shave, infero-lateral shave, inferior shave, infero-medial shave, medial shave 
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and supero-medial shaved edges, depending on the size of the specimen (see Figure 

2c). 

¶ The value of these additional blocks depends entirely on the local definition of 

adequate excision; as closer margins than previously regarded as adequate are now 

being accepted (e.g. Association of Breast Surgery recommend 1 mm as sufficient 

margin width for early invasive cancer.11 Therefore, examination of the cut surface 

(rather than the external aspect) of such specimens is of limited value, as such 

portions of tissue are necessarily at least 2ï3 mm thick. 

¶ Therefore, if this óshaveô approach is used, consideration should be given to 

embedding the inked, external aspect face down; the presence of disease 

histologically will indicate its presence less than 1 mm from the margin, but the 

distance to the margin will not be assessable.                  

Figure 2a. Cruciate incision of a wide local excision specimen from the posterior 
deep fascial margin to aid fixation.  

 

Figure 2b. Cruciate specimen incision method for block sampling.  

 

 



PGD 201124 26 V3 Final 

Figure 2c. Cruciate specimen incision method for block sampling indicating 
example radial and shave margin blocks annotated related to specimen orientation. 
ILS: inferior lateral shave; IMS: inferior medial shave; IS: inferior shave; LR: lateral 
resection margin; LS: lateral shave; MR: medial resection margin; MS: medial 
shave; SLS: superior lateral shave; SMS: superior medial shave; SS: superior 
shave; TIR: tumour inferior resection margin; TL: tumour lateral; TM: tumour 
medial; TSR: tumour superior resection margin.                                                                                          

    

 

Method 2: Serial slicing perpendicular to the medialïlateral plane (sagittal slicing). 

¶ This method (Figure 3) is commonly used for examination of impalpable lesions, such 

as microcalcification (see section 2.6.2 below), as it enables specimen slice X-ray 

mapping of the specimen. 

¶ This method is also frequently used by some pathologists for the assessment of mass 

lesions. 

¶ The specimen is sliced at intervals of approximately 3ï5 mm, perpendicular to the 

medial/lateral axis in the anterior/posterior plane. 

[Level of evidence ï GPP.] 
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Figure 3a: Sagittal slicing specimen examination method with coloured inks used to 

indicate specimen-orientated margins based on conventional block size. 
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Figure 3b: Sagittal slicing specimen examination method with coloured inks used to 
indicate specimen-orientated margins and use of large blocks. 
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Figure 3c: Sagittal slicing specimen examination method with coloured inks used to 
indicate specimen-orientated margins relating to an area of microcalcification. 

 

 

Method 3: Serial slicing perpendicular to the superficialïdeep plane (coronal slicing)  

¶ This is a variation of Method 2 and is particularly suitable for smaller specimens when 

used in association with large block techniques (Figure 4). The entire specimen can be 

examined as a small number of serial large sections enabling assessment of all 

radial/circumferential margins on a single section. The technique is similar to the 

method currently used to examine radical prostatectomy specimens in many centres.  
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Figure 4: Diagram to illustrate the coronal slicing method with coloured inks used to 
indicate specimen-orientated margins based on conventional block size. 
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2.6.2 Wide local excisions for malignant lesions presenting as mammographic 

calcification (e.g. DCIS) 

See sections 2.1ï2.4 for general principles of laboratory handling and fixation and section 

2.5 for assessing tumour size and margins. 

¶ DCIS typically presents as a mammographically detected abnormality, usually 

calcification, which may not be visible on macroscopic examination of the sliced tissue. 

These specimens are, therefore, typically best handled with serial slicing of the tissue 

rather than by the cruciate method. Specimens from patients presenting with such 

lesions will benefit from a combined radiological-pathological approach to diagnosis. 

¶ Orientation of the nipple margin is particularly valuable in cases of known DCIS; DCIS 

tracks towards the nipple and, in this plane in particular, can be some distance from 

the main area of microcalcification.12 It is helpful if the request form indicates the site 

of the lesion within the breast so that the margin of the specimen nearest the nipple 

can be identified, if not marked by the surgeon. 

¶ The specimen should have been X-rayed intraoperatively prior to receipt to confirm the 

presence of the lesion within the specimen. The intraoperative radiographs should be 

available to the pathologist, who should be aware of the size and location within the 

specimen of the radiological abnormality and the presence of any radiological markers. 

¶ If the specimen is large, incision posteriorly before fixation is recommended. 

¶ The specimen should be sliced at intervals of approximately 3ï5 mm (see Figure 3c). 

Serial slicing enables specimen slice radiographic mapping to ensure that the 

mammographic abnormality can be accurately and adequately sampled. 

¶ Macrophotography or schematic diagrams assist in recording macroscopic findings, as 

well as identifying blocks from sampled margins and for radiologicalïpathological 

correlation. 

¶ The site of all blocks taken should be recorded in a block key, which should form part 

of the report. 

¶ Sampling may be facilitated by the identification of a radiological marker. If a centre 

uses different methods of marking, it is considered good practice for the surgical team 

to mention the type of marker used. Tissue changes relating to previous core biopsy 

are an important landmark to indicate sampling of the site of the index lesion and 
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should be recorded in the report, particularly if the whole abnormality was removed by 

the cores. 

¶ The number of blocks taken will depend on the size of the specimen and the size of 

the abnormality. If the specimen is small, or if slice radiology unavailable, it is best to 

block and examine all of the tissue. Specimens 30 mm or less in maximum dimension 

should be embedded in their entirety. 

¶ While specimen slice radiography is invaluable to avoid underestimation of lesion size 

and inaccurate assessment of the distance to specimen margins, sampling must 

include not only the extremes of the radiographic calcification but the adjacent tissue. 

This is particularly important for microcalcifications associated with DCIS, as it is 

recognised that mammographic size may be an underestimate of the true lesion size. 

Sampling should include tissue towards the nipple as DCIS frequently extends in this 

plane.12  

¶ Defining the minimum number of blocks that should be taken is impossible; however, it 

is recommended that 2 blocks per 10 mm of the maximum dimension of the area of 

calcification be taken, as well as blocks from the immediately adjacent tissue in order 

to assess DCIS size. 

¶ Although these representative samples (rather than the entire radiological area of 

concern or indeed the whole specimen) may be taken, sufficient blocks should be 

taken with the aim of identifying associated occult invasive carcinoma if present. 

¶ Some units use large blocks and if good processing can be achieved and does not 

significantly delay reporting of the case, these can be valuable in cases of DCIS to 

assess size of the lesion more accurately. 

¶ In some centres, after inking, fixation and slicing, the slices are laid out, in labelled 

order, on top of paper towels or similar, in lipped trays or boxes or are vacuum-packed 

for X-ray. Examination of the specimen slice X-rays enables the pathologist to target 

the areas with calcification, and those adjacent, for sampling. After X-ray and block 

sampling, the specimen slices can be stored in the same trays to which a layer of 

formalin has been added (e.g. with bags around). In other units, the slice order is 

retained (in case additional sampling is required) by careful wrapping and storage of 

remaining tissue. These approaches are particularly relevant to cases where no 

macroscopic abnormality is seen. 

[Level of evidence ï GPP.] 
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2.6.3 Additional specimen types from malignant lesions 

See sections 2.1ï2.4 for general principles of laboratory handling and fixation and section 

2.5 for assessing tumour size and margins. 

A range of specimens and different terminologies are used for the additional portions of 

tissue that surgeons may submit from the periphery of a wide local excision. Terms such 

as cavity shaves, cavity re-excisions, re-excisions and bed biopsies appear to be used 

synonymously and interchangeably, but not with consistency. In particular, the terms are 

used differently in different centres, and even between surgeons in an individual unit.  

These portions of tissue also vary greatly in size, both between cases and between 

departments, so for the purposes of this guidance on specimen handling, the term ócavity 

shaveô is used for the small portions of tissue, often taken as routine from multiple radial 

margins;13 óimmediate re-excisionô is used for larger portions of tissue submitted, usually 

from 1 or 2 aspects, taken at the same time as the main portion of tissue (wide local 

excision); ódelayed re-excisionô is used for those taken at subsequent operation.14 

It is noteworthy that these terms may not be used synonymously in departments and 

indeed between surgeons in the same unit. It should also be recognised that these vary in 

size (and in particular in width/thickness) and this should be taken into account in block 

taking and sampling. 

Cavity shaves 

In some units, surgeons will often, or always, submit small portions of tissue from all radial 

margins as routine; for the purposes of this description, these are named ócavity shavesô. 

Cavity shave specimens should be distinguished from more substantive margin re-excision 

specimens, either immediate or as second operation. 

¶ The site of each specimen should be clearly labelled and each specimen examined 

separately. 

¶ Specimens should be weighed and measured, particularly noting their thickness, and 

this should be recorded. 

¶ Cavity shaves are generally a small sheet of fibroadipose tissue such that transverse 

slicing and laboratory embedding is impracticable and inappropriate. These should be 

embedded in total, usually in 1 block, without any slicing. Those that are larger thin 

sheets of tissue may be sliced (transversely), simply to enable submission of all the 
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tissue. Only exceptionally will these specimens require embedding into more than 1 

cassette. 

¶ Cavity shaves may be received with marker suture on 1 surface. If orientated, a local 

protocol for marking should be established, e.g. suture marks on the cavity side or the 

new margin. 

¶ If orientated, ideally the new margin should be placed face down for histological 

examination. 

¶ Inking of such small specimens is not mandatory but can be undertaken for 

embedding purposes only (e.g. new margin inked to ensure this is examined). If this is 

performed care should be taken not to ink the internal margin/cavity side. 

¶ Notably, such specimens do not enable assessment of the distance to margins and it 

is sufficient to comment that disease is, or is not, present in the tissue histologically. 

[Level of evidence ï GPP.] 

Immediate re-excision specimens 

The term óre-excisionô is used here for larger portions of tissue, usually from a single 

aspect of the associated wide local excision. This may be taken at the same time as a 

therapeutic wide local excision (óimmediate re-excisionô) or as a subsequent operation 

(ódelayed re-excisionô, below). Of note, local terminology may not align with this and some 

surgeons will use the term óshavesô for such specimens. 

The aim of an immediate re-excision is to remove 1 or more specific margins suspected 

(e.g. on intraoperative specimen X-ray or due to clinical suspicion) to be involved by the 

disease process. It should be noted that the specific clinical aim of such specimens is to 

obtain complete excision of the malignancy.  

¶ The site of the specimen should be clearly labelled. 

¶ Immediate re-excision specimens should be orientated according to local protocol. 

Typically this will be with a single suture, for example on the cavity side or the new 

margin aspect. Full orientation, as per the local protocol for a wide local excision 

specimen, should not be routine. 

¶ Specimens should be weighed and measured, particularly noting their thickness, and 

this should be recorded. 



PGD 201124 35 V3 Final 

¶ The new margin should be inked to facilitate identification histologically. Some units 

may choose to ink both the new margin and the cavity side, but this is not mandatory. 

¶ Inking with multiple colours as for a therapeutic wide local excision, should not be 

routinely necessary. 

¶ The immediate re-excision specimen should be sliced transversely at 3ï5 mm 

intervals and examined by eye. 

¶ As above, the procedure of the pathologist taking óshavesô from the external new 

margin does not facilitate measurement of distance of disease from the new margin 

and is, therefore, not recommended as routine, given present UK clinical guidelines on 

minimum margin width defined as ócomplete excisionô of breast malignancy. 

¶ Slicing and embedding of transverse portions facilitates measurement of distance to 

the new margin histologically as well as extent of any residual malignancy present. 

¶ If the immediate re-excision specimen is small (e.g. approximately 30 mm or less in 

maximum dimension), after inking and transverse slicing, each slice should be 

embedded. 

¶ If of a larger size, such that complete sampling is impractical, the transverse slices 

should be examined macroscopically and any suspicious areas should be sampled. 

¶ As guidance, depending on the specimen size, alternate slices should also be blocked, 

unless very large when every third slice may be sufficient. 

¶ Pragmatism is required: it may be appropriate to block more, or less, of larger 

specimens, depending on the anticipated disease sought and the macroscopic 

distance of disease in the main wide local excision. For example, an immediate re-

excision for microcalcifying DCIS that is close to the specified re-excision aspect on a 

specimen X-ray, should be sampled more than an immediate re-excision for a discrete 

mass that is macroscopically assessed as being widely excised. 

¶ It is not necessary to embed each slice in a separate cassette, e.g. if more than 1 

comfortably fits into a block. 

¶ Blocks should be taken to permit accurate assessment of the adequacy of excision 

and size of any malignant lesions identified. 
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¶ The pathologist should measure the distance of any additional tumour present to the 

new margin of excision, or to approximate the distance of the original tumour to the 

new margin of excision if no tumour is present (e.g. margin width is now >5 mm). 

¶ If an immediate re-excision specimen contains further tumour, it can be extremely 

difficult to determine accurately the overall size of lesion. A pragmatic approach is 

required; the maximum extent of the tumour from the new margin in the re-excision 

can be measured and this added to that in the wide local excision to give an 

approximate total size of tumour. If, however, the orientation of the specimens can be 

determined, the size of tumour can be ascertained more reliably. 

¶ On some occasions the surgeon will excise an additional portion of tissue, not to 

specifically obtain complete removal of a malignant process but for cosmetic purposes. 

Such cosmetic re-excision specimens should be sampled as akin to a breast reduction 

specimen, rather than as for those excised for oncological purposes. 

Delayed re-excision specimens 

A ódelayed re-excisionô is regarded here as taken at a second (or more) operative 

procedure. The aim is to remove 1, or more, specific margins known to be involved or 

overly close (as defined by local protocol) to the disease process or, less commonly, the 

previous surgical diagnostic biopsy site and its margins. Notably, local terminology may 

not align with this and some surgeons will use the term óshavesô for such specimens. It 

should be noted that the specific clinical aim of such specimens is to obtain complete 

excision of the malignancy. 

¶ The site of the specimen(s) should be clearly labelled. 

¶ Re-excision specimens should be orientated according to local protocol. Typically, this 

will be with a single suture, for example on the cavity side or the new margin aspect. 

¶ Exceptionally, if large, or if the entire cavity of previous surgery has been excised (e.g. 

following previous diagnostic excision surgery), these may be more fully orientated as 

per local protocol for a wide local excision specimen. 

¶ Specimens should be weighed and measured, particularly noting their thickness, and 

this should be recorded. 

¶ The new margin should be inked to facilitate identification histologically. Some units 

may choose to ink both the new margin and the cavity side, but this is not mandatory. 
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¶ If the entire cavity of previous surgery has been excised and the specimen has been 

more fully orientated, the tissue should be inked with multiple colours as for a 

therapeutic wide local excision. 

¶ The delayed re-excision specimen should be sliced transversely at 3ï5 mm intervals 

and the slices carefully examined macroscopically. 

¶ As above, the óshaveô approach to the external new margin does not facilitate 

measurement of distance of disease from the new margin and is, therefore, not 

recommended as routine, given present UK clinical guidelines on minimum margin 

width defined as ócomplete excisionô of breast malignancy. 

¶ Slicing and embedding of transverse portions facilitates measurement of distance to 

the new margin histologically as well as extent of any residual malignancy present. 

¶ If the delayed re-excision specimen is small (e.g. approximately 30 mm or less in 

maximum dimension), after inking and transverse slicing, each slice should be 

embedded. 

¶ If the specimen is large, such that complete sampling is impractical, the transverse 

slices should be examined macroscopically and any suspicious areas sampled. This is 

often more difficult than for immediate re-excisions, as there will be surgical changes 

(such as fat necrosis and fibrosis) and so additional care should be taken with delayed 

re-excision specimens and more extensive sampling of these compared to immediate 

re-excisions should be considered. Even if the specimen is large, typically at least 

alternate slices should be blocked. 

¶ It may be appropriate to block more of larger delayed re-excision specimens, 

depending on the anticipated disease sought. For example, more sampling of delayed 

re-excisions for DCIS that extended up to the margin of a previous wide excision is 

considered appropriate; many departments would block all of such specimens. 

¶ It is not necessary to embed each slice in a separate cassette, e.g. if more than 1 

comfortably fits into a block. 

¶ Blocks should be taken to permit accurate assessment of the adequacy of excision 

and size of any malignant lesions identified. 

¶ The pathologist should measure the distance of any additional tumour present to the 

new margin of excision, or to approximate the distance of the original tumour to the 

new margin of excision if no tumour is present (e.g. margin width is now >5 mm). 
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¶ If a delayed re-excision specimen contains further tumour, it can be extremely difficult 

to determine accurately the overall size of lesion. A pragmatic approach is required, 

and the maximum extent of the tumour from the new margin in the delayed re-excision 

can be measured and this added to that in the wide local excision, to give an 

approximate total size of tumour (invasive size and whole tumour size). 

2.7 Mastectomy specimens  

2.7.1 Mastectomy specimens for malignant lesions presenting as a mass 

See sections 2.1ï2.4 for general principles of laboratory handling and fixation and section 

2.5 for assessing tumour size and margins. 

¶ Invasive carcinomas typically present as mass lesions, which may or may not be 

clinically palpable, and are usually visible radiologically and macroscopically in the 

resected tissue (Figures 5a and 5b). The location of the tumour or tumours should be 

stated on the request form or indicated in a diagram. 

¶ The specimen should be handled according to the general guidance above. It is 

particularly important for mastectomy specimens that a method should be employed to 

ensure good and rapid fixation. 

¶ In some centres, the nipple is removed and fixed separately. In some others, the 

nipple is incised. Both methods aid fixation. 

¶ The tumour is conventionally incised from the deep (posterior) fascial plane in the 

sagittal plane at a maximum of 10 mm intervals after inking the posterior aspect 

(Figure 5). 

¶ Differential colour marking of anterior, posterior and radial surfaces is not routinely 

performed but may facilitate orientation and block taking in skin-sparing mastectomies 

(Figures 5b and 5c). 

¶ Slicing in the coronal plane from deep (posterior) to anterior (superficial) (Figure 6) 

may facilitate correlation with imaging findings. 

¶ Alternatively, the tumour may be incised from the deep (posterior) fascial plane in a 

cruciate fashion allowing the tumour to be sampled as well-fixed blocks, which include 

the anteriorïposterior, medialïlateral and superiorïinferior dimensions (Figures 2a and 

2b). 
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¶ The apparently normal portion of the mastectomy specimens should also be sliced at 

10 mm intervals and examined and palpated to identify any additional abnormalities. 

These should be described and sampled and their position relative to the main mass 

lesion recorded. 

¶ If multiple tumours are identified, the distance between tumours should be measured 

and dimensions of each tumour recorded. The tissue between tumour deposits should 

be sampled to ascertain if the foci are truly separate or, for example, arising within a 

large area of in situ carcinoma. 

¶ It is not possible to be prescriptive but sufficient blocks of the tumour should be taken 

to accurately assess important primary characteristics, e.g. grade, type and presence 

or absence of lymphovascular invasion. The number of tumour blocks taken will vary 

with tumour size but is usually between 3 and 6 and may relate to specimen 

examination method (Figure 3 or 5). The edges of the tumour with surrounding 

uninvolved tissue should also be examined to identify associated DCIS not visible to 

the naked eye, to permit an assessment of whole tumour size and to search for the 

presence of lymphovascular invasion. 

¶ Slice specimen radiography may be helpful, or even necessary, to identify calcifying 

DCIS associated with a mass lesion or located elsewhere in the specimen. This may 

have been detected preoperatively and identification may be facilitated by the 

presence of a radiological marker and by macroscopic changes relating to previous 

core biopsy.  

¶ Large blocks may be helpful in accurately determining whole tumour size, i.e. including 

surrounding DCIS. 

¶ In addition to areas corresponding to radiological and macroscopic abnormalities, the 

lateral end of the specimen should be examined by eye and palpation for the presence 

of intramammary or low axillary lymph nodes. 

¶ The nipple should be examined macroscopically and histologically. At least 1 sagittal 

section through the skin of the nipple should be sampled in cases with macroscopic or 

clinical evidence of Pagetôs disease. 

¶ An effective method to assess nipple duct involvement by DCIS is a coronal section 

through the nipple which allows visualisation of all nipple ducts in 1 cross section (see 

Figures 5aïc). 
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¶ If the tumour mass or calcification is close to the nipple it is prudent to examine the 

nipple ducts/nipple; in cases where the tumour or calcification is distant to the nipple, 

sampling of the nippleïareolar complex can be performed, but it should be noted that 

this is of limited clinical value.15  

¶ Measuring the macroscopic distance of the tumour from the nipple can facilitate 

determination of whole tumour size if the nipple ducts are subsequently found to 

contain DCIS. 

¶ Any other abnormality in the background breast tissue should be sampled but 

additional random sampling of quadrants provides limited additional information of 

clinical value.15  

¶ The margins of a mastectomy specimen should be examined histologically when the 

tumour is very close to or abutting a margin. 

¶ In skin-sparing mastectomies the anterior margin is relevant and should be sampled if 

the lesion is close to that margin. 

¶ In nipple-sparing mastectomies the nipple area should be marked by the surgeon and 

should be sampled as a shave from that area.  

2.7.2 Mastectomy specimens for malignant lesions presenting as mammographic 

calcification (e.g. DCIS) 

See sections 2.1ï2.4 for general principles of laboratory handling and fixation and section 

2.5 for assessing tumour size and margins. 

¶ DCIS usually presents as a mammographically detected abnormality, most often 

calcification, which may not be visible on macroscopic examination of the sliced tissue. 

In mastectomy specimens from patients presenting with such lesions a combined 

radiological-pathological approach to diagnosis is essential. 

¶ The specimen should be handled according to the general guidance above. It is 

particularly important for mastectomy specimens that a method should be employed to 

ensure good and rapid fixation. 

¶ After adequate fixation and slicing, it can be very helpful to X-ray the specimen slices 

to facilitate identification and accurate sampling of the radiological abnormality. X-

raying the specimen in this scenario helps direct rational block taking. 
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¶ Accurate localisation of the lesion(s) may be facilitated by the presence of a 

radiological marker and the identification of macroscopic changes relating to any 

previous core biopsy. 

¶ The extent of sampling will depend on the radiological size of the lesion. It is 

anticipated that patients undergoing mastectomy for DCIS will in general have larger 

DCIS lesions with a greater probability of occult invasive cancer being present. It is 

therefore suggested that a minimum of 2 conventional blocks per 10 mm of 

calcification be taken. 

¶ Sampling should include the extremes of the radiographic calcification and adjacent 

tissue to avoid underestimation of the size of the lesion. This is particularly important 

as it is recognised that mammographic size may be an underestimate of the true 

lesion size of DCIS. 

¶ An accurate log of the site of blocks must be recorded and macroscopic photographs 

or diagrams are helpful for recording block maps. 

¶ Measurement can then be made from block mapping across the main area of 

calcification and any adjacent (non-calcified) DCIS. 

¶ Any mass should be sampled thoroughly to exclude an associated invasive 

component. 

¶ Large blocks may be helpful in assessing large areas of DCIS and determining extent 

accurately. 

¶ The apparently normal portion of the mastectomy specimens should be sliced at 

10 mm intervals and examined by eye and palpation to identify any other additional 

abnormalities that should be described and sampled and their position in relation to 

the main lesion recorded. 

¶ The lateral aspect of the specimen should be examined and palpated for the presence 

of intramammary or low axillary lymph nodes. 

¶ The nipple should be examined macroscopically. At least 1 sagittal section through the 

skin of the nipple should be sampled in cases with macroscopic abnormality and/or 

clinical evidence of Pagetôs disease or if DCIS is known (e.g. from pre-operatively 

imaging) to extend close to the nipple. 
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¶ An effective method to assess nipple duct involvement by DCIS is a coronal section 

through the nipple which allows visualisation of all nipple ducts in 1 cross section. (see 

Figures 5aïc). 

¶ In cases where the calcification/DCIS is distant to the nipple, sampling of the nipple-

areolar complex can be performed, but it should be noted that this is of limited clinical 

value.  

¶ Measuring the distance of the lesion from the nipple macroscopically can facilitate 

determination of size if the nipple ducts are subsequently found to contain DCIS. 

¶ Any other abnormality in the background breast tissue should be sampled but 

additional random sampling of quadrants provides limited additional information of 

clinical value.15  

[Level of evidence ï GPP.] 
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Figure 5a: Mastectomy specimen examination using sagittal slicing to assist 
specimen fixation. 
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Figure 5b: Mastectomy specimen examination using sagittal slicing to assist 
specimen fixation (differential inks).   
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Figure 5c: Mastectomy specimen examination using coronal slicing to assist 
specimen fixation. 
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2.7.3 Completion mastectomies (following incomplete excision of malignancy in a 

wide local excision) 

See sections 2.1ï2.4 for general principles of laboratory handling and fixation and section 

2.5 for assessing tumour size and margins. 

¶ The specimen should be fixed, inked and sliced as detailed above for other 

mastectomy specimens (see section 2.7). The site of the previous surgery will usually 

be apparent as a cavity lined by haemorrhagic granulation tissue and fat necrosis or 

an area of scarring. 

¶ Sections should be taken from the walls of the cavity or fibrous scarring to include 

adjacent breast tissue, especially focusing on any margins previously identified as 

close/involved in previous surgical specimen(s) and any macroscopically suspicious 

areas. Reference to previous reports will identify close/involved margins and these 

areas should be thoroughly sampled. It is difficult to be prescriptive about the number 

of blocks that should be taken from such specimens as additional invasive disease is 

unlikely to be clinically relevant, unless the previous wide local excision was for pure 

DCIS. The presence of further disease may, occasionally, alter tumour size (e.g. in 

TNM staging systems) and its identification will provide assurance to the surgeon and 

the patient that the procedure was necessary. 

¶ It is not, however, considered appropriate to block such specimens excessively; a low 

rate of identification of residual invasive carcinoma may not necessarily imply 

inadequate sampling. 

¶ The nipple can be sampled, as described above. 

¶ Any other abnormality in the background breast tissue should be sampled, but 

additional random sampling of quadrants provides limited additional information of 

clinical value).15  

2.8  Therapeutic excision and mastectomy specimens for invasive 

carcinoma following neoadjuvant chemotherapy: macroscopic handling 

See sections 2.1ï2.4 for general principles of laboratory handling and fixation and section 

2.5 for assessing tumour size and margins. 

While neoadjuvant chemotherapy was historically recommended for patients with large or 

locally advanced or inflammatory breast carcinomas, this is increasingly being advised for 
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a range of patients with operable disease, especially HER2 positive or triple negative 

disease. Working with the other members of the MDT is particularly vital in this setting. 

¶ The macroscopic handling of breast excision specimens following neoadjuvant 

(primary) therapies can be difficult, particularly if there has been a good or complete 

response to the systemic treatment. This is especially the case for the post-

neoadjuvant chemotherapy specimen, when the situation is more common than 

following primary endocrine therapy. 

¶ The proper pathological approach to such specimens is, therefore, crucially dependent 

on knowledge of the previous clinical, imaging and pathological findings, including 

tumour type and grade and the location of the tumour within the breast. The difficulties 

in identifying the tumour bed are exacerbated if limited clinical information is provided; 

for example, if mastectomy is performed and details of the original location of the 

lesion are not provided on the request form. Similarly, multiple invasive foci may be 

missed if inadequate information is given to the pathologist. 

¶ The initial laboratory handling of post-chemotherapy specimens should be undertaken 

in a similar manner to wide local excision or mastectomy specimens from patients not 

receiving such treatment; for example, they should be orientated and promptly fixed. 

¶ A marker clip or coil should be inserted into the tumour(s) prior to starting treatment. 

Its localisation within the excised breast tissue can help determine the site of tumour 

bed. To ensure that this tumour site is completely removed, some units mark the skin 

to delineate the tumour size prior to treatment, which can also be helpful. 

¶ On palpation and slicing, a mass lesion may be obvious if there has been incomplete 

response to neoadjuvant therapy and the specimen can be handled as for any other 

primary resection specimen. When there has been a decrease in tumour size 

compared with original imaging, additional blocks should be taken from around the 

residual mass to encompass the pre-treatment area of involvement. 

¶ If there has been a significant tumour response, the lesion may be difficult to identify, 

both visually and by palpation; a pale, ill-defined, soft, oedematous area of fibrosis 

may be all that can be detected. With a good or complete pathological response (pCR) 

there may only be a vague impression that the tissue architecture is abnormal. In such 

cases the marker, or residual microcalcification, can be seen in specimen X-ray and 

thus direct the attention of the pathologist to the appropriate area. Usually, the marker 

can be detected macroscopically on thin slicing of the specimen. 
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¶ The tumour bed (as identified by the location of the radiological marker, clinical and 

radiological information and gross appearance) should be thoroughly sampled to 

detect residual disease and allow for assessment of the tumour bed in 3 dimensions. 

¶ For large tumours where cruciate blocks cannot easily be taken, assessment of the 

tumour bed can be achieved by estimation of slice thickness and the number of 

consecutive blocks involved, along with the 2 dimensions seen histologically. 

¶ A tumour that has responded to chemotherapy may regress focally and appear as 

multiple apparently separate foci. Representative blocks should be taken from the 

entire area originally involved by tumour, as residual foci may be scattered throughout 

it. 

¶ Large blocks, if available, are useful in preserving the tissue architecture. They can 

facilitate the assessment of multiple foci of invasive carcinoma and the assessment of 

the amount of residual tumour in relation to the tumour bed, thus aiding an 

assessment of tumour response. 

¶ The margins of therapeutic wide local excision specimens post-neoadjuvant 

chemotherapy should be sampled particularly thoroughly. 

¶ Lymph nodes should be blocked as per the guidelines (below) for patients who have 

not received neoadjuvant therapy, depending on the surgical procedure (i.e. sentinel 

lymph node, targeted axillary dissection or axillary clearance). Like the lesion in the 

breast, lymph nodes are often more difficult to identify macroscopically after 

neoadjuvant treatment. Some units insert a marker into involved nodes prior to 

chemotherapy. If the biopsied node has been marked pre-treatment, comment should 

be made regarding identification of the marker site in the resected node. 

¶ There is evidence that there is a decreased yield of nodes in patients who have 

received neoadjuvant chemotherapy.16 

¶ Current UK guidance is that intraoperative molecular techniques (e.g. 1-step nucleic 

acid amplification [OSNA]) should not be used in the neoadjuvant setting.17 

2.9 Oncoplastic specimens 

The concept of oncoplastic surgery combines the aim of completely removing the breast 

cancer while maintaining breast aesthetics by achieving a good cosmetic outcome. While 

such surgery includes mastectomy with total reconstruction, a variety of techniques for 

partial reconstruction of defects can be used, which allow the surgeon to remove large 
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portions of cancer-bearing tissue without compromising cosmesis. Such wide local 

excision specimens may contain larger tumours than could otherwise be completely 

removed or the aim of the procedure may be to achieve wider tumour-free margins than 

could otherwise be obtained. 

The principles of examining oncoplastic wide local excisions are the same as for 

conventional specimens. The carcinoma is sampled in the same way. All margins should 

be examined histologically but the tumour is usually further from these, so that less 

exhaustive sampling of the margins is needed. Sampling of re-excision specimens can be 

limited unless the carcinoma is close to the relevant margin of the main excision specimen.  

[Level of evidence ï GPP.] 

2.9.1 Breast reduction and cosmetic procedures 

Breast reduction specimens from patients with breast cancer and risk-reducing 

(prophylactic) mastectomies should be sampled more thoroughly than cosmetic breast 

reductions, as the likelihood of identifying a risk or precursor lesion is higher. Mastectomy 

specimens from patients undergoing gender reassignment surgery should also be 

examined histologically with the number of blocks sampled depending on other familial 

and patient risk factors (e.g. age at surgery). 

Tissue removed from non-oncoplastic cosmetic breast procedures are generally submitted 

for pathology examination. It is recognised that there is a low risk of detection of invasive 

cancer, in situ carcinoma or atypical hyperplasia in such specimens. This risk appears to 

be higher in patients over the age of 40. Such specimens should be carefully visually 

inspected, manually palpated and sliced at between 5 and 10 mm thickness. Abnormal 

areas should be sampled for pathological examination. It is recommended that in general 

a minimum of 2 tissue blocks is taken for histological examination. Block sampling should 

be targeted towards white fibrous, potentially parenchymal-rich and non-fatty tissue. In 

patients with prominent fibrous breast tissue and those over age 40, additional block 

sampling can be considered. 

[Level of evidence ï GPP.] 

2.9.2 Other specimens  

Excision biopsies 

¶ Other than excision of a radiologically detected impalpable lesion for diagnosis and 

assessment, as described above, excision specimens may be received from patients 
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with a known benign lesion who have requested removal, for example a fibroadenoma, 

or where there remains some clinical concern despite a benign pre-operative result. 

¶ The specimen should be inked, weighed, measured in 3 dimensions and then sliced at 

intervals of approximately 3ï5 mm.  

¶ Typically, a lesion will be seen on slicing; the number of blocks sampled from this are 

dependent on the size of the specimen, the size of the abnormality and pre-operative 

diagnosis category. For example, it is acceptable to examine only 2 or 3 blocks from a 

30 mm fibroadenoma (with a known pre-operative diagnosis). If, however, the lesion is 

excised because the pre-operative diagnosis is B3, cellular fibroepithelial lesion, more 

blocks should be sampled. 

Microdochectomy/microductectomy 

¶ Microdochectomies/microductectomies are typically excised for patients with single 

duct discharge, with or without pre-operative diagnosis of a papillary lesion. These are 

most often thin, sinuous, portions of tissue with a suture present on the anterior 

aspect. This suture is, however, not generally for orientation purposes but for clinical 

handling. Nevertheless, this may be useful for pathological handling and the anterior 

margin may be inked to distinguish this from the óradialô or deep aspects of the tissue. 

¶ The specimen should be weighed, measured in 3 dimensions and then sliced at 

intervals of approximately 3ï5 mm from the anterior to posterior. 

¶ Often, no lesion will be seen on slicing; in this situation in particular, it is prudent to 

slice and embed the whole of the tissue (which is not usually large). As noted, the 

anterior and posterior portions can be separately embedded. 

¶ If an overt lesion is seen then this should be thoroughly sampled, along with the 

anterior (sutured) and posterior aspects. 

Total duct excisions (Hadfieldôs procedure) 

¶ These specimens are typically received from patients with multi-duct nipple discharge 

and are received as a disc of fibrofatty tissue from the sub-areolar region. These are 

not usually orientated, although a suture may be placed by the surgeon, usually on the 

anterior aspect. The specimen should be weighed, measured in 3 dimensions and 

then sliced at intervals of approximately 3ï5 mm from the anterior to posterior. Often 

no macroscopic abnormality is seen and it is prudent to simply embed the entire 

specimen, which is not large. 
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Capsulectomies 

¶ Breast implant capsules may be excised following implant rupture or leakage; 

specimens submitted may be a selected portion of or the entire capsule and may thus 

be a small piece of tissue which can be transversely sliced and embedded in a single 

cassette or a thick-walled cystic structure from which blocks must be chosen. 

¶ The tissue should be measured in 3 dimensions, with particular attention paid to 

recording the thickness of the wall. 

¶ Block selection should concentrate on the thickest areas of the capsule; any nodularity 

should be sampled. 

¶ Anaplastic large cell lymphoma may be seen as a fibrinoid or granular material on the 

inner aspect of the breast capsule, thickening of the wall or mural nodules and these 

should all be recorded and sampled.18 

¶ Transverse slicing with tissue orientation and sectioning on edge allows examination 

of the entire capsule wall, from the luminal surface to the outer soft tissues. 

¶ The number of blocks taken will depend on clinical suspicion and macroscopic 

appearances. 

2.10  Pathological examination of lymph nodes  

Resected lymph nodes, usually axillary and occasionally internal mammary, should be 

submitted for microscopic examination. These specimens may take the form of axillary 

clearance specimens, axillary lymph node samples or sentinel lymph node biopsies. 

2.10.1 Sentinel lymph node and lymph node sample specimens 

¶ Individual lymph node specimens should be identified separately from the breast 

sample and placed in clearly labelled specimen containers for routine fixation. 

¶ Each lymph node should be examined and blocked independently; for larger lymph 

nodes, this may necessitate examination as more than 1 paraffin block but multiple 

slices from 1 node can be examined in a single cassette. 

¶ The method used should provide the highest chance of finding metastatic disease by 

conventional microscopic examination of haematoxylin and eosin (H&E) stained 

sections. 

¶ A representative complete section of any grossly involved lymph node is adequate. 
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¶ Lymph nodes greater than 4 mm in maximum size should be sliced at intervals of 

2 mm or less perpendicular to the long axis; this is an effective and simpler alternative 

to serial sectioning to detect small metastatic deposits in lymph nodes (Figure 6). 

¶ Lymph nodes less than 4 mm should ideally be bisected and blocked in their entirety. 

¶ Examination of levels is not routinely necessary. It may be performed if small groups of 

suspicious cells are identified, if initial sections do not achieve a full-face section, and 

to determine the maximum size of any metastatic deposits. 

¶ IHC may be helpful if there are cells suspicious of carcinoma seen in the H&E section 

but is not routinely necessary. If this is required, clone AE1/AE3 is recommended.19 

Reactivity of dendritic reticulum cells and some lymphoid cells may lead to false 

positive results when using some cytokeratin antibodies and assessment must 

therefore be based on immunoreactivity and morphological correlation (see Appendix 

G). 

Figure 6: Lymph node slicing perpendicular to the long axis. 

 

2.10.2 Axillary clearance specimens 

¶ Axillary clearance specimens should be placed in clearly labelled containers with 

sufficient formalin for routine fixation. 

¶ Axillary node specimens should be examined carefully to maximise lymph node yield. 

This is usually achieved by manual dissection of fixed axillary tissue with careful 

examination by inspection and palpation. The yield of lymph nodes may be high in 
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such samples. The use of clearing agents may increase lymph node yield; however, 

this is time consuming, expensive and rarely used. 

¶ Axillary lymph nodes may be softer and more difficult to palpate in post-chemotherapy 

specimens and lymph node yields may be lower.16 

¶ Conversely, in certain scenarios (e.g. post neoadjuvant chemotherapy or maker clip 

insertion), lymph nodes may feel firm and it is impossible to be certain if there is 

metastatic disease present; all of these nodes should be embedded. 

¶ An axillary clearance specimen can be divided into 3 levels if the surgeon has marked 

the specimen appropriately. 

¶ The apical lymph node should be separately examined, if identified surgically. 

¶ All lymph nodes identified must be examined histologically. 

¶ The method should ensure that the total number of lymph nodes should be 

assessable. 

¶ A representative complete section of any grossly involved lymph node is adequate. 

¶ Macroscopically uninvolved nodes should be sliced and embedded in their entirety. 

¶ Multiple small lymph nodes (which do not require slicing) may be embedded in a single 

block, with care that this is recorded in a block key, which should form part of the 

report. 

2.10.3 Intraoperative examination of lymph nodes 

Intraoperative assessment of lymph nodes is undertaken in some centres to identify 

patients with metastasis in sentinel lymph nodes who may thus have axillary node 

clearance as a single operative procedure. A number of methodologies can be employed, 

including frozen section, imprint cytology and molecular techniques. 

The future role and value of intraoperative assessment has been influenced by the 

American College of Surgeons Oncology Group Z0011 trial and by current UK Association 

of Breast Surgery recommendations such that axillary clearance is not mandated in 

patients with low volume nodal metastatic disease.20,21 For this reason, and because of the 

success of ultrasound-guided sampling of abnormal axillary lymph nodes, there may be 

less demand for intraoperative detection of micrometastatic disease in lymph nodes in the 

future. 
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Frozen section examination and touch imprint cytology 

Frozen section examination of lymph nodes for metastatic carcinoma detects about 70% of 

metastases (about 90% of macrometastases and 40% of micrometastases).22 Meta-

analysis of touch imprint cytology shows an overall sensitivity of 63%. However, not 

surprisingly, the sensitivity for detection of micrometastases is 22%, compared to that for 

macrometastasis of 81%.23 

An exceptionally unusual circumstance in which intraoperative assessment is reasonable 

is when a sentinel node has a macroscopic appearance highly suspicious of metastatic 

carcinoma. 

Molecular techniques on lymph nodes 

OSNA is commercially available and has about 96% agreement with alternate slice 

histology. After intraoperative assessment, any residual sentinel lymph node should be 

examined as in section 2.10.1, above. 

Current UK guidance is that molecular assays, such as OSNA, should not be used in the 

neoadjuvant setting.17 

3 Classifying benign lesions 

This section was historically derived to classify and record lesions on the screening form 

detected by breast cancer screening. However, we feel it is important that similar 

standardisation of diagnosis and of categorisation is also applied to symptomatic lesions. 

This approach should, therefore, be used to classify benign lesions identified in excision 

specimens. Most pathologists do not sub-classify and report benign conditions coexisting 

with established in situ or invasive carcinoma unless directly relevant (for example as 

explanation of radiological abnormality).  

3.1 Solitary cyst  

This term should be used when the abnormality appears to be a solitary cyst. The size is 

usually greater than 10 mm and the epithelial cell lining attenuated, frequently showing 

apocrine metaplasia (Figure 7). The latter may show papillary apocrine 

change/hyperplasia, which should be indexed separately under epithelial proliferation of 

appropriate type. If multiple cysts are present, it is preferable to use the term ófibrocystic 

changeô. Papillary lesions associated with cystic change should not be entered here but 

under papilloma or carcinoma. 
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Figure 7: Cyst lined by a single layer of apocrine cells. 

 

3.2 Fibrocystic change 

This term is used for cases with a constellation of benign features including cysts, some of 

which may be lined by apocrine type epithelium, fibrosis, usual epithelial hyperplasia and 

columnar cell change. 

The term is not intended for use with minimal alterations, such as fibrosis, microscopic 

dilatation of acini or ducts, lobular involution and minor degrees of columnar cell change. 

These changes should be indexed as normal. 

It is not intended that cystic change or apocrine metaplasia occurring within other lesions 

such as fibroadenomas, papillomas or sclerosing lesions should be coded here. 

Apocrine epithelium lining cysts may show a variety of architectural patterns referred to as 

papillary apocrine hyperplasia. This may be simple (apocrine lining cells are at least 3 or 

more cells thick focally resulting in ómoundsô of cells, broader at the base than at the tip, 

that do not connect) (Figure 8), complex (papillae both taller and broader at the base than 

the mounds of simple hyperplasia with a tendency to anastomose within the lumen) and 

highly complex (greatly elongated papillae, 2ï3 cells wide, with frequent anastomoses).24 

Papillary apocrine hyperplasia should be indexed separately under epithelial proliferation 

with or without atypia, depending on its appearance. It should be noted that apocrine cells 

often exhibit a degree of nuclear pleomorphism greater than is seen in normal breast cells. 

Apocrine hyperplasia should, therefore, be regarded as atypical only when the cytological 

changes are significantly more pronounced than usual with at least 3-fold variation in 

nuclear size. If atypia is deemed sufficient to warrant a diagnosis of atypical apocrine 

hyperplasia (record as atypical ductal hyperplasia) or apocrine DCIS (record as DCIS), this 

should be recorded separately on the screening form. 
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Figure 8: Papillary apocrine change/hyperplasia, simple: the apocrine cells form 
papillary structures that are at least 3 cells thick focally, broader at the base than at 
the tip and do not anastomose. 

 

Apocrine metaplasia occurring in lobules without cystic change may produce a worrisome 

appearance, occasionally mistaken for carcinoma. Apocrine adenosis is the term used to 

refer to apocrine change within sclerosing adenosis.25 These changes should be regarded 

as atypical only when there is at least 3-fold variation in nuclear size (Figure 9).26 

Figure 9: Atypical apocrine adenosis: the apocrine cells show at least 3-fold 
variation in nuclear size.  

 

3.3 Columnar cell lesions  

Columnar cell lesions represent an alteration in the terminal duct lobular unit and include 

columnar cell change, columnar cell hyperplasia and flat epithelial atypia.27 These lesions 

may co-exist with atypical hyperplasia and low-grade in situ and invasive neoplasia and 

may represent precursor lesions.28,29 They are often identified as a result of investigations 

of radiological microcalcification.27,30,31 

Please refer to section 5.1 where these lesions are described in greater detail. 
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3.4 Fibroadenoma 

A benign lesion composed of evenly distributed connective tissue and epithelium 

exhibiting an intracanalicular and/or pericanalicular growth pattern (Figure 10). The 

connective tissue is generally composed of spindle cells but may rarely also contain other 

mesenchymal elements, such as fat, smooth muscle, osteoid or bone. Myxoid change may 

be marked. The epithelium is characteristically bi-layered but changes commonly seen in 

lobular epithelium elsewhere in the breast (e.g. apocrine metaplasia, sclerosing adenosis, 

columnar cell change, hyperplasia of usual type) may occur in fibroadenomas; these are 

sometimes referred to as complex fibroadenomas. Co-existent benign changes within 

fibroadenomas do not need to be recorded separately. 

Figure 10: Fibroadenoma with an intracanalicular architecture showing an even 
distribution of glands and stroma (left and right). 

   

Sometimes individual lobules may exhibit increased stroma producing a fibroadenomatous 

appearance and occasionally such lobules may be loosely coalescent. These changes are 

often called fibroadenomatoid hyperplasia/change but may be recorded as fibroadenoma 

on the reporting form if they produce a macroscopically visible or palpable mass. 

Fibroadenomas are not always perfectly circumscribed. 

Old lesions may show hyalinisation and calcification (and less frequently ossification) of 

stroma and atrophy of epithelium. Calcified fibroadenomas may present as areas of 

indeterminate calcification on screening mammography. Fibroadenomas are occasionally 

multiple. 

For the purposes of the screening form, tubular adenomas can be included with 

fibroadenomas. 
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Malignant change occurs rarely in the epithelial component of a fibroadenoma. This 

usually takes the form of carcinoma in situ, more frequently lobular than ductal. These 

changes should be recorded separately on the screening form. 

3.4.1 Phyllodes tumours 

Phyllodes tumours should be distinguished from fibroadenomas. Malignant phyllodes 

tumours are usually easily identified by their highly atypical, cellular, sarcoma-like stroma 

(or, less commonly, heterologous sarcomatous elements). Although a phyllodes tumour 

with liposarcomatous elements was previously regarded as malignant, the most recent 

edition of the WHO Classification of Breast Tumours notes that well differentiated 

liposarcoma occurring within a phyllodes tumour has a low metastatic risk and a borderline 

categorisation would therefore seem more appropriate.32,33 

Benign and borderline variants may be more difficult to distinguish from cellular 

fibroadenoma.34 The key features are the classical architecture of an enhanced 

intracanalicular growth pattern with club-like projections into cystic spaces and increased 

stromal cellularity (Figure 11, Table 1). Adequate sampling is important as the 

characteristic stromal features may be seen only in parts of the lesion. Although phyllodes 

tumours are generally larger than fibroadenomas, size is not an acceptable criterion for 

diagnosis since fibroadenomas may be very large and conversely, phyllodes tumours 

small. Benign and borderline phyllodes tumours should be specified under óother benign 

lesionsô and malignant phyllodes tumours under óother malignant tumourô. It is necessary 

to record margin status in the histopathology report as a compromised margin relates to 

risk of local recurrence. Although it is common practice to adopt a clinical and radiological 

surveillance approach for benign phyllodes tumours, re-excision of positive margins is 

recommended for borderline and malignant phyllodes tumours.35,36 

Figure 11: Benign phyllodes tumour with a well-defined margin and branching duct 
spaces lined by benign epithelium within cellular stroma (left and right).  
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Table 1: Histological features of fibroadenoma and phyllodes tumour (benign, 
borderline and malignant). Adapted from WHO Classification of Breast Tumours (5th 
edition)37 and College of American Pathologistsô (CAP) Protocol for the examination 
of resection specimens from patients with phyllodes tumor of the breast 
(https://documents.cap.org/protocols/Breast.Phyllodes_1.1.0.0.REL_CAPCP.pdf) 

Histological 

feature 

Fibroadenoma Benign PT Borderline PT Malignant PT 

Outline Well defined  Well defined  Well defined, 

may be focally 

infiltrative  

Infiltrative  

Stromal 

cellularity 

Variable, 

usually uniform  

Cellular, 

usually mild 

(non-

overlapping 

stromal 

nuclei), may 

be focal or 

diffuse  

Cellular, 

usually 

moderate 

(some 

overlapping 

stromal 

nuclei), may 

be focal or 

diffuse 

Cellular, 

usually 

marked 

(many 

overlapping 

stromal 

nuclei) and 

diffuse  

Stromal atypia None  Mild or none Mild or 

moderate 

Marked  

Mitotic activity None or low Low (<2.5/mm2 

or <5/10 

HPFs) 

Frequent  

(2.5-5/mm2 or  

5ï10/10 HPFs) 

Abundant 

(>5/mm2 or 

>10/10 HPFs) 

Stromal 

overgrowth*  

Absent Absent Absent or very 

focal 

Often present  

Malignant 

heterologous 

elements 

Absent  Absent  Absent  May be 

present  

Distribution 

relative to other 

breast tumours 

Common  Uncommon  Rare Rare 

https://documents.cap.org/protocols/Breast.Phyllodes_1.1.0.0.REL_CAPCP.pdf
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Relative % of all 

phyllodes 

tumours 

N/A 60ï75% 15ï26% 8ï20% 

*Stromal overgrowth is defined as at least 1 low power microscope field (4x objective and 10x 
eyepiece (or 22.9 mm2) with no epithelial elements). 

3.5 Papilloma 

A papilloma is defined as a tumour with an arborescent fibrovascular stroma covered by 

an inner myoepithelial and outer epithelial cell layer (Figure 12). Epithelial hyperplasia 

without cytological atypia is often present. Atypical hyperplasia is rarely seen and, when 

present, should be recorded separately under óEpithelial proliferationô on the screening 

form. See also section 5.4. The term ópapilloma with atypical ductal hyperplasiaô is 

preferred to óatypical papillomaô. Apocrine metaplasia is frequently observed but should not 

be recorded separately on the reporting form. Squamous metaplasia is sometimes seen, 

particularly near areas of infarction. Sclerosis and haemorrhage are not uncommon and, 

where the former involves the periphery of the lesion, it may give rise to epithelial 

entrapment with the false impression of invasion. The benign cytological features of such 

areas should enable the correct diagnosis to be made. Myoepithelial cell IHC may be 

helpful in difficult cases. The term óintracystic papillomaô is sometimes used by radiologists 

to describe a papilloma in a widely dilated duct. These lesions should be classified as 

papilloma on the form. These tumours should be differentiated from encapsulated papillary 

carcinoma.38,39  

Figure 12: Intraduct papilloma characterised by an arborising network of 
fibrovascular connective tissue cores covered by myoepithelial and epithelial cell 
layers.  

 

Papillomas may be solitary or multiple. The former usually occurs centrally in sub-areolar 

ducts whereas the latter are more likely to be peripheral and involve terminal duct lobular 

units. The distinction is important as the multiple form is more frequently associated with 
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atypical hyperplasia and DCIS, the latter usually of low grade, which should be recorded 

separately.40 

As atypical or malignant change may be focal within a papilloma, it is advisable to embed 

the lesion in its entirety (or extensively sample particularly large lesions) for microscopic 

evaluation. Some sub-areolar papillomas causing nipple discharge may be very small and 

thorough sampling of excision specimens may be required to detect them. 

Lesions termed ductal adenoma (sclerosed duct papilloma) exhibit a variable appearance 

which overlaps with other benign breast lesions. They may resemble papillomas except 

that they display an adenomatous rather than a papillary growth pattern (Figure 13). These 

cases should be grouped under papilloma on the form. Indeed, some tumours may exhibit 

both papillary and adenomatous features. Some ductal adenomas show pronounced 

central and/or peripheral fibrosis and overlap with complex sclerosing lesions. Some use 

the term complex sclerosing papillary lesion for these entities. 

Figure 13: Sclerosing papilloma (ductal adenoma) with calcification, comprising a 
proliferation of glandular structures within a duct.  

 

3.6 Sclerosing adenosis 

Sclerosing adenosis is an organoid lobular enlargement in which increased numbers of 

acinar structures exhibit elongation and distortion (Figures 14 and 15). The normal 2-cell 

lining is retained but there is myoepithelial and stromal hyperplasia. The acinar structures 

may infiltrate adjacent connective tissue and occasionally nerves and blood vessels, which 

can lead to an erroneous diagnosis of malignancy. Early lesions of sclerosing adenosis 

are more cellular and later ones more sclerotic. Calcification may be present. 
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Figure 14: Sclerosing adenosis: the acini of the terminal duct lobular unit are 
compressed due to intra-lobular fibrosis. 

         

Figure 15: p63 immunostain demonstrates a myoepithelial cell layer around the 
acini. 

 

There may be coalescence of adjacent lobules of sclerosing adenosis to form a mass 

detectable by mammography or macroscopic examination. The terms ónodular sclerosing 

adenosisô or óadenosis tumourô have been used to describe such lesions. It is 

recommended that sclerosing adenosis is not entered on the screening form if it is a minor 

change detectable only on histological examination. Although sclerosing adenosis often 

accompanies fibrocystic change (see below), this is not always the case and the 2 

changes should be recorded separately. 

Occasionally apocrine metaplasia is seen in areas of sclerosing adenosis (óapocrine 

adenosisô).25,41 This may produce a worrying appearance and should not be mistaken for 

malignancy. This has a lobular architecture at low power and variation in nuclear size 

should be less than 3-fold. There are usually adjacent benign changes. Apocrine change 

within sclerosing adenosis in which there is at least 3-fold variation in nuclear size is 

termed atypical apocrine adenosis.26 Rarely, the epithelium in sclerosing adenosis may 
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show atypical hyperplasia or in situ carcinoma. In such cases, these changes should be 

recorded separately on the reporting form. 

The differential diagnosis of sclerosing adenosis includes tubular carcinoma, 

microglandular adenosis and radial scar.42 In tubular carcinoma, the infiltrating tubules 

exhibit cytological atypia, lack a myoepithelial cell layer and a lobular organoid growth 

pattern; DCIS is a frequent accompaniment. 

Microglandular adenosis differs from sclerosing adenosis in lacking the lobular organoid 

growth pattern and glandular distortion (Figure 16).43 It is characterised by a proliferation 

of rounded tubules lined by a single layer of epithelial cells lacking cytological atypia and 

frequently containing luminal secretions. There is no stromal reaction and microglandular 

adenosis has a specific immunohistochemical profile (S100 positive and ER negative). 

Originally regarded as a benign lesion, there is accumulating evidence that microglandular 

adenosis may be a precursor lesion of triple negative breast cancer.44,45  

Figure 16: Microglandular adenosis: the glands are typically round, lined by a single 
layer of epithelial cells and contain luminal eosinophilic secretions.  

 

3.7 Sclerosing lesions (complex sclerosing lesion/radial scar) 

The term complex sclerosing lesion/radial scar includes those sclerosing lesions with a 

pseudo-infiltrative growth pattern. A radial scar is defined as being 10 mm or less in 

maximum dimension and consists of a central fibro-elastic zone from which 2-layered, 

tubular structures radiate that may exhibit intra-luminal proliferation. Tubules entrapped 

within the central zone of fibro-elastosis exhibit a random, non-organoid arrangement 

(Figure 17). Lesions greater than 10 mm are generally termed complex sclerosing lesions. 

They have all the features of radial scar and, in addition to their greater size, exhibit more 

disturbance of structure, often with nodular masses around the periphery. Changes such 

as papilloma formation, apocrine metaplasia and sclerosing adenosis may be 
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superimposed on the main lesion. Some complex sclerosing lesions give the impression of 

being formed by coalescence of several adjacent sclerosing lesions. There is a degree of 

morphological overlap with some forms of ductal adenoma. 

Figure 17: Radial scar nidus composed of tubules lined by epithelial and 
myoepithelial cells. 

 

If the intra-luminal proliferation exhibits atypia or amounts to in situ carcinoma, it should be 

recorded separately under the appropriate heading on the screening form. 

The main differential diagnosis is carcinoma of tubular or low-grade no special type (NST). 41 

The major distinguishing features are the presence of a myoepithelial cell layer and 

basement membrane around the tubules in the sclerosing lesions. IHC for myoepithelial 

cells is useful (see Appendix G). Cytological atypia is also lacking and intra-tubular 

proliferation resembles hyperplasia of usual type unless atypical hyperplasia and/or in situ 

carcinoma are superimposed (see above). Tubular carcinomas generally lack the 

characteristic architecture of sclerosing lesions. 

Radial scar is distinguished from sclerosing adenosis by its characteristic floret-type 

growth pattern with ducto-lobular structures radiating from a central zone of dense fibro-

elastotic tissue. A myoepithelial cell layer is seen at the periphery of tubules in both 

sclerosing adenosis and radial scar/complex sclerosing lesion. 

3.8 Duct ectasia (periductal mastitis) 

This process involves large and intermediate size ducts, generally in a sub-areolar 

location. The ducts are lined by normal or attenuated epithelium, filled with amorphous, 

eosinophilic material and/or foam cells and exhibit marked periductal chronic inflammation, 

often with large numbers of plasma cells. There may be pronounced periductal fibrosis 

(Figure 18). The inflammatory cell infiltrate may contain large numbers of histiocytes 
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producing a granulomatous appearance. Calcification may be present. The process may 

ultimately lead to obliteration of ducts leaving dense fibrous masses. Persistence of small 

tubules of epithelium around the periphery of an obliterated duct results in a characteristic 

garland pattern. Duct ectasia is often associated with nipple discharge or retraction. 

Figure 18: Duct ectasia characterised by ductal dilatation with inspissated luminal 
secretions and periductal inflammation and fibrosis. 

 

Duct ectasia may present as calcification on screening mammography. In fibrotic duct 

ectasia there may be little residual epithelium for evaluation such that distinction from 

óburnt outô DCIS may be difficult on core biopsy. Additional level sections may assist the 

diagnosis.  

Cysts are distinguished from duct ectasia by their rounded rather than elongated shape, 

tendency to cluster, lack of stromal elastin, frequent presence of apocrine metaplasia and 

less frequent presence of eosinophilic material or foam cells in the lumina. 

3.9 Reaction to breast implants  

Most implants have an associated fibrous capsule, often with scattered chronic 

inflammatory cells. There may be a pseudosynovial reaction on the surface. Silicone that 

has leaked from the implant is seen as clear spaces, typically of variable size, with 

associated macrophages, foreign body giant cells and lymphocytes. A similar reaction to 

silicone may be seen in the regional lymph nodes. Fluids and tissue samples from 

implants where there is a suspicion of breast implant-associated anaplastic large cell 

lymphoma (BIA-ALCL) should be worked up according to published guidelines (see 

section 7.2.12).18 
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3.10 Other (specify)  

This category is intended for recording less common conditions which form acceptable 

entities but cannot be entered into the categories above. 

These include nipple duct adenoma, hamartoma, myofibroblastoma, fibromatosis, fat 

necrosis, pseudoangiomatous stromal hyperplasia (PASH), lactational/secretory change 

and benign and borderline phyllodes tumours (the latter discussed above). 

As the name implies nipple duct adenoma occurs in areolar breast tissue and may be 

accompanied by nipple ulceration mimicking Pagetôs disease clinically. It is characterised 

by a proliferation of tubular structures lined by epithelial and myoepithelial cell layers. 

Florid epithelial hyperplasia is common (Figure 19). Owing to its infiltrative outline, this 

lesion may be mistaken for invasive carcinoma histologically. Awareness of this pitfall and 

use of myoepithelial cell IHC will avoid misdiagnosis. This lesion should also be 

distinguished from syringomatous adenoma of the nipple. 

Figure 19: Nipple duct adenoma characterised by a proliferation of benign 
tubular/glandular structures, with an irregular outline and frequently with 
accompanying epithelial hyperplasia.   

 

Hamartoma is usually well circumscribed on radiological examination. Diagnosis may be 

difficult on core biopsy due to the presence of relatively normal tissue leading to a B1 

designation. The presence of PASH and stromal adipose tissue in some lesions may 

assist identification (Figure 20). MDT review is important to ensure concordance with 

radiology. 
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Figure 20: Hamartoma comprising a proliferation of terminal duct lobular units in 
stroma (left) with pseudo-angiomatous stromal hyperplasia (right). 

              

Myofibroblastoma is a benign spindle cell tumour of the breast, showing a fascicular 

growth pattern with intervening collagen bundles. The lesion is typically ER, CD34, smooth 

muscle actin (SMA) and desmin positive. 

Fibromatosis of the breast is a rare locally aggressive lesion composed of a bland 

population of fibroblastic cells with spindle cell morphology, minimal cytological atypia and 

inconspicuous mitotic activity. Fibromatosis needs to be distinguished from fibromatosis-

like carcinoma. Lesional cells typically display ɓ-catenin nuclear staining, SMA cytoplasmic 

staining and lack expression of cytokeratin, p63 and CD34.  

Fat necrosis may result from accidental trauma or following surgery. It is frequently 

accompanied by florid fibroblastic proliferation and older lesions may present as 

calcification.  

PASH may be seen as an isolated lesion or in the context of gynaecomastia or in 

hamartoma. Slit-like stromal spaces are lined by stromal cells and do not contain red blood 

cells. Exuberant forms may mimic low-grade angiosarcoma. The lining cells are 

progesterone receptor and CD34 positive but are negative for all other endothelial cell 

markers. 

Entities that are also included in this category include granular cell tumour (Figure 21), 

lipoma, granulomatous mastitis and rare inflammatory and infectious conditions.  
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Figure 21: Granular cell tumour composed of a proliferation of cells with dense 
eosinophilic cytoplasm and small, round, centrally located nuclei. 

 

4 Male breast lesions 

Almost all female breast lesions, including fibroadenomas, phyllodes tumours and 

columnar cell change, have been reported in men. Myofibroblastoma has traditionally 

been reported as a male breast lesion, but the lesion is currently recognised with equal 

frequency in women.46 Below, we describe the most commonly encountered male breast 

conditions, including gynaecomastia and male breast cancer. 

4.1 Gynaecomastia 

Gynaecomastia is an increase in glandular tissue of the male breast (unilateral or bilateral) 

with consequent breast enlargement and is the commonest breast lesion in men. True 

gynaecomastia should be differentiated from pseudo-gynaecomastia (lipomastia) that 

occurs due to fat deposition. Physiological gynaecomastia occurs in neonates, during 

adolescence and in old age. Pathological gynaecomastia results from hormonal imbalance 

due to an underlying disease/condition, such as Klinefelterôs syndrome, testicular/adrenal 

tumours, drugs, obesity or alcoholic cirrhosis. The commonest cause for gynaecomastia, 

however, is idiopathic with no underlying causes identified.47 

Histologically, gynaecomastia can be divided into florid (active), intermediate and fibrous 

(late) phases. The florid type is characterised by a proliferation of ducts with associated 

mild to moderate usual epithelial hyperplasia, often with micropapillary, papillary or 

cribriform architecture. The ducts are typically surrounded by cellular, loose or myxoid 

stroma often appearing as cuffs around epithelial structures (Figure 22a and b). 

Pseudoangiomatous stromal hyperplasia (PASH) can be prominent. In the fibrous phase, 

hyalinised or fibrous stroma surrounds mammary ducts showing minimal or no hyperplasia 

(Figure 22c). The intermediate phase encompassing features of both florid and late 
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gynaecomastia can also be identified. Recognising florid gynaecomastia is of clinical 

relevance since this is the type that responds best to endocrine therapy.48 

It is worth noting that the pattern of cytokeratin expression in hyperplasia in breast ducts in 

males is different to that in the female breast; gynaecomastia shows a tri-layered pattern of 

inner and outer basal layers (CK5, CK14 positive) enclosing a middle layer of luminal cells 

(Figure 22d).49 The recognition of such a pattern is important to avoid a mistaken 

diagnosis of atypical hyperplasia/DCIS. 

Figure 22. Histological features of gynaecomastia. The active phase (a, b) shows 
florid epithelial hyperplasia with a micropapillary pattern within cellular myxoid 
stroma. The late phase (c) shows fibrosed stroma and minimal epithelial 
proliferation. Note the tri-layered pattern of male mammary ducts comprising inner 
and outer basal CK5/6 positive cells and a middle layer of negative cells (d). 

     

    

4.2 Male breast cancer 

Male breast cancer is rare, representing approximately 1% of all breast cancers, but the 

incidence is rising.50 It is almost exclusively localised to the retroareolar region. Invasive 

breast cancer in men has a unimodal age distribution with a mean age of 68 years.51 The 

diagnosis potentially warrants consideration for genetic referral, since male breast cancer 

is associated with BRCA2 germline mutation (reported in 5% to 10% of male breast cancer 

patients), but not BRCA1 mutations.50,52,53 Klinefelterôs syndrome is also associated with a 

30ï50 times relative risk of developing male breast cancer.54 Other risk factors include 

a) b) 

c) 
d) 
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obesity, testicular disorders, prostate tumours and liver cirrhosis. Most studies have shown 

no link between gynaecomastia and male breast cancer.55 

Macroscopic handling, sampling and histological reporting protocols should be essentially 

the same as for female breast carcinoma and the dataset for male breast cancer is the 

same as that for breast cancer in women. 

In situ carcinoma of the male breast is almost exclusively ductal, rather than lobular, in 

pattern. Pure DCIS and Pagetôs disease of the nipple have been described in the male 

breast with DCIS reported to represent 9% of male breast cancer.56,57 

The commonest type of invasive male breast cancer is NST carcinoma followed by 

papillary carcinoma, the latter being more common as a proportion than in the female 

breast.55 Papillary lesions in the male breast include intraductal papillomas (with and 

without atypia), papillary DCIS, encapsulated papillary carcinoma, solid papillary 

carcinoma, and invasive papillary carcinomas.58,59 Compared with female breast cancer, 

invasive lobular carcinoma is extremely rare in men. Irrespective of sub-type, specimens 

should be examined and classified as in the female breast (see section 6). 

ER and HER2 status should be assessed and reported, similar to female invasive breast 

cancers; breast cancers in men are more frequently ER-positive than female breast 

cancers (even up to 99% in some series), and are also typically progesterone and 

androgen receptor positive, and HER2 negative.51,60 

Male breast cancer should be differentiated from metastases to the male breast, including 

deposits derived from prostatic adenocarcinoma; of note it has long been recognised that 

prostate-specific antigen (PSA) can occasionally be positive in breast cancers and should 

therefore be interpreted with caution.61 Markers that support a mammary origin (e.g. 

GATA3) may be expressed in male breast cancer; in some series 100% (30 of 30) primary 

male breast cancers expressed GATA3 but other series have suggested that GATA3 is 

less frequently positive in male breast cancers (6 of 19 (31.6%) male versus 135 of 164 

(82.3%) female carcinomas).62,63 

Although treatment for male breast cancer is now essentially similar to that for women, 

historically (e.g. data from 1973 through 2005 in the Surveillance, Epidemiology, and End 

Results [SEER]), suggested that male patients had a poorer prognosis.64ï66 This has not 

been universally reported.57 Prognostic factors in male breast cancer in some, but not all 

series, include age, histological grade and stage, as well as receipt of chemotherapy, 

endocrine therapy and radiotherapy.67 
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5 Classifying epithelial proliferations  

This section should be used to record the presence of intraluminal epithelial proliferation in 

terminal duct lobular units or interlobular ducts. 

5.1 Epithelial proliferation ï not present 

This should be ticked if there is no epithelial multilayering (apart from that ascribed to 

cross-cutting). 

5.2 Epithelial proliferation ï present without atypia 

This term should be used to describe all cases of intraluminal proliferation, most commonly 

usual type epithelial hyperplasia, showing no or only minimal atypia (not amounting to 

atypical ductal hyperplasia or flat epithelial atypia). The proliferation may vary from mild 

(up to 4 cell layers thick) to florid usual epithelial hyperplasia. The changes may involve 

terminal duct lobular units or interlobular ducts. 

5.2.1  Usual ductal/epithelial hyperplasia  

The major morphological features of usual epithelial hyperplasia are (Figures 23aïd, Table 

2, and accompanying image): 

¶ a mixed cell population comprising (luminal) epithelial cells, basal/myoepithelial cells 

¶ irregular, slit-like and peripheral lumina (Table 2 and accompanying image) 

¶ streaming epithelial bridges with indistinct cell boundaries 

¶ overlapping nuclei with mild variation in size and shape 

¶ infrequent mitoses, with no abnormal forms. 

IHC: 

¶ a mosaic/mixed pattern of reactivity for luminal epithelial cytokeratins (CK8, 18, 19) 

and basal intermediate epithelial cytokeratins (CK5, 5/6, 14) (see Appendix G and 

Figure 23c) is usually seen 

¶ a range of intensity of expression with ER from negative to strongly positive cells is 

typically seen in usual epithelial hyperplasia. In low-grade clonal epithelial 

proliferations (atypical ductal hyperplasia [ADH], low-grade DCIS and lobular in situ 

neoplasia), uniform strong ER positivity is present (see Appendix G) 
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¶ cells of basal intermediate type (with basal cytokeratin reactivity) are absent in 

columnar cell lesions (which are uniformly ER-positive) and in apocrine proliferations 

(typically ER negative). 

The distinctions from ADH and low-grade DCIS are summarised in Table 2. 

Figure 23: Examples of usual epithelial hyperplasia (a, b). Use of ER (c) and high 
molecular weight cytokeratin staining (d) cytokeratin 5/6 staining) to demonstrate its 
heterogeneous cell population can be helpful in problematic cases. 

  
 

 
 

 

 

 

 

 

 

 

 

 

 

a) b)   

c) d) 
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Table 2 and accompanying image: Comparison of histological features of ductal 
hyperplasia and DCIS. 

Histological 

features 

Usual ductal 

hyperplasia 

Atypical ductal 

hyperplasia 

Low nuclear grade 

DCIS 

Size Variable size but 

rarely extensive 

unless associated 

with other benign 

processes such as 

papilloma or radial 

scar 

Usually small  

(< 2 mm) and/or 

incomplete duct 

space involvement 

At least 2 mm and/or 2 

complete duct spaces 

Cellular 

composition 

Mixed epithelial cell 

and spindle-shaped 

cells often present 

Lymphocytes and 

macrophages may 

also be present 

Myoepithelial 

hyperplasia may 

rarely occur around 

the periphery 

A uniform cell 

population, which 

may merge with 

areas of usual type 

hyperplasia within 

the same duct 

space 

Single uniform cell 

population 

Architecture Variable Micropapillary, rigid 

epithelial bridges 

and Roman arches 

or solid pattern 

Well-developed 

micropapillary, 

cribriform or solid 

patterns 

Lumina Irregular, ill-defined 

peripheral slit-like 

spaces are common 

and a useful 

distinguishing feature 

May be distinct, 

well-formed 

rounded spaces in 

cribriform type. 

Irregular, ill-defined 

lumina may also be 

present 

Well delineated, 

regular punched out 

lumina in cribriform 

type.  

Micropapillae are of 

classical appearance, 

with thinner necks and 

more bulbous tips. 
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Cell 

orientation 

Often a streaming 

pattern with the long 

axes of nuclei 

arranged in parallel to 

direction of cellular 

bridges, which often 

have a ótaperingô 

appearance 

Cell nuclei may be 

at right angles to 

bridges in cribriform 

type, forming órigidô 

structures 

Micropapillary 

structures with 

indiscernible 

fibrovascular cores or 

smooth, well 

delineated geometric 

spaces  

Cell bridges órigidô in 

cribriform type with 

nuclei orientated 

towards the luminal 

space 

Nuclear 

spacing 

Uneven Even Even 

Epithelial/ 

tumour cell 

character 

Small and ovoid, but 

showing variation in 

shape 

Small uniform or 

medium-sized 

monotonous 

population present 

at least focally 

Small uniform 

monotonous population 

Nucleoli Indistinct Single small Single small 

Mitoses Infrequent; no 

abnormal forms 

Infrequent; 

abnormal forms rare 

Infrequent; abnormal 

forms rare 

Necrosis Rare Rare If present, confined to 

small particulate 

debris/secretion in 

cribriform and/or 

luminal spaces 

Immunohisto-

chemistry 

ER 

Heterogeneous/ 

mosaic 

 

Heterogeneous/ 

mosaic 

Homogeneous 

usually strong 

 

Negative 

Homogeneous usually 

strong 

 

Negative 
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5.3  Columnar cell lesions 

Columnar cell lesions include the spectrum of changes ranging from bland columnar cell 

change (see section 4.3) through columnar cell hyperplasia to flat epithelial atypia.27,68 

They have become increasingly identified clinically as a consequence of more rigorous 

investigation of radiological calcification.30 

5.3.1  Categorisation and recording of columnar cell lesions 

¶ Columnar cell change (including columnar cell hyperplasia) 

¶ Flat epithelial atypia 

¶ Flat high-grade in situ carcinoma. 

These should be recorded on the breast screening form according to their broad category: 

¶ benign columnar alterations without atypia, or with minor degrees of atypia, as 

columnar cell change 

¶ columnar cell change with architectural atypia as ADH (epithelial proliferation with 

atypia ï ductal) or low-grade DCIS, according to extent (see sections 5.4 and 6.1.4) 

¶ flat epithelial atypia should be categorised as epithelial proliferation with atypia ï 

ductal 

¶ lesions with marked atypia as flat high-grade DCIS (see section 5.1.2). 

 

High MW cyto-

keratins (e.g. 

CK5, 5/6,14,17) 
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5.3.2  Columnar cell change and columnar cell hyperplasia  

Classical columnar cell change (see also section 4.3 and Figures 24aïd) comprises 

lobular acini lined by cuboidal to tall columnar epithelial cells (Figure 24a and 24b). In 

columnar cell change, lobules are often dilated with an undulating contour. The lobules are 

typically lined by a single layer of columnar epithelial cells although minor tufting or 

multilayering may be present (Figure 24c). If a greater degree of multilayering of the 

epithelial cells is seen with more than 2 layers of cells not due to cross-cutting, the process 

is classified as columnar cell hyperplasia. There is some morphological variability within 

columnar cell lesions: nuclear size and the amount of hyperchromasia may vary, but 

significant nuclear atypia is absent. Columnar cell lesions are commonly associated with 

luminal secretions and/or microcalcifications (Figure 24d). Table 3 shows features of 

assistance in categorisation of the columnar cell lesions and distinguishing these from flat 

epithelial atypia and ADH. 

Architectural complexity in the form of true micropapillary structures and rigid epithelial 

bridges is not seen in columnar cell change or columnar cell hyperplasia. If such 

architectural atypia is identified, the lesion should be assessed for degree within the 

membrane-bound spaces and overall extent, and classified as ADH or low-grade DCIS 

accordingly. See sections 4.4 and 5.1.4. As well as ADH/low-grade DCIS, other epithelial 

proliferations may merge, or be associated, with columnar cell hyperplasia, including 

atypical lobular hyperplasia (ALH), LCIS and invasive carcinoma, often of low-grade 

tubular or tubulo-lobular type.  

The presence of such associations should be recorded as columnar cell change plus the 

additional type or types of lesion. 

Figure 24: Examples of columnar cell change showing dilated lobules with an 
undulating contour. Typical columnar cell lining is also seen (aïd). 

              
 

a) b) 
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5.3.3  Flat epithelial atypia  

If superimposed mild cytological atypia is seen within the columnar cell change in the 

terminal duct lobular unit (Figure 25a), the lesion is classified as flat epithelial atypia 

(Figures 25ïc). In this lesion, the cells are morphologically similar to those of atypical 

ductal hyperplasia/low-grade DCIS but are present in a single layer lining round mildly 

dilated acini (Figure 25b). Acini involved by flat epithelial atypia often have a smooth, rigid 

outline in contrast to columnar cell change, where the dilated duct spaces have a more 

undulating contour. The nuclei are typically round or oval and evenly spaced (Figures 25b 

and 25c). The cells may have clumped chromatin or vesicular nuclei or prominent multiple 

nucleoli. Mitoses are infrequent. If there is marked cytological atypia the lesion is regarded 

as flat high-grade DCIS; see section 5.1.2. 

It should be noted that the columnar epithelial cell proliferations, including columnar cell 

change and flat epithelial atypia, show uniform strong ER positivity and absent basal 

cytokeratin, in contrast to usual epithelial hyperplasia, as described in Appendix G. IHC is 

not useful in distinguishing between columnar cell change and flat epithelial atypia. 

At present, the entity of flat epithelial atypia diagnosed in excision specimens is accepted 

as a lesion not associated with a significant risk of future development of cancer.69 This is 

now included as a separate entity in the category of óepithelial proliferation ï present with 

atypia (flat epithelial atypia)ô. 

c) d) 
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Figure 25: Examples of flat epithelial atypia (aïc). Note the presence of prominent 
microcalcification. 

                  
 

       

5.4  Epithelial proliferation ï present with atypia (ductal) 

5.4.1  Atypical ductal hyperplasia  

Atypical ductal hyperplasia (ADH) is an epithelial proliferation with some but not all 

features of low-grade DCIS (Figures 26a to 26c, Table 2 and accompanying image and 

Table 3). The diagnosis of ADH is based on both a qualitative and quantitative 

assessment of the lesion.70 

The qualitative assessment is based on cytological features and architectural growth 

pattern. These include: 

¶ a uniform monomorphic luminal epithelial cell population (ER, CK8, 18, 19 positive, 

CK5, 5/6, 14 negative); see Appendix G and Figures 26aïc 

¶ even spacing of the nuclei 

¶ secondary lumina, some of which are rigid whereas others are tapering (Table 2 and 

accompanying image) 

¶ hyperchromatic nuclei 

¶ architectural complexity with cribriform, micropapillary or solid growth pattern 

a) b) 

c) 
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¶ incomplete duct space involvement. 

The quantitative assessment is based on assessment of lesion size: 

¶ areas of ADH are microfocal/small, with complete duct space involvement not 

exceeding 2 mm in size and/or less than 2 complete membrane-bound spaces70,71 

¶ proliferations with high-grade cytology qualify as DCIS, regardless of the size or 

quantity of epithelial proliferation. 

The diagnosis of ADH is made in those cases in which a diagnosis of low-grade DCIS is 

seriously considered but where the architectural, cytological and quantitative features do 

not amount to a confident diagnosis of DCIS. If a diagnosis of ADH is contemplated, 

extensive sampling and/or levels should be undertaken to search for more evidence to 

establish an unequivocal diagnosis of DCIS. 

Table 2 provides details of features to help distinguish ADH from usual type hyperplasia and 

DCIS and Table 3 shows features to help distinguish ADH from columnar cell lesions. 

Figure 26: An example of atypical ductal hyperplasia (ADH). Note incomplete duct 
involvement (a). Low-grade DCIS and ADH are typically composed of a uniform 
luminal epithelial cell population which lacks high molecular weight cytokeratin 
expression (b, cytokeratin 5/6) and exhibits strong uniform ER staining (c). 

                
 

           
               

a) b) 

c) 
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Table 3: Features of help in distinguishing the columnar cell lesions and atypical 
ductal hyperplasia (ADH) (TDLUs: terminal duct lobular units). 

Columnar cell 

change 

Columnar cell 

hyperplasia 

Flat epithelial 

atypia 

Atypical ductal 

hyperplasia 

TDLUs with 

variably, usually 

mildly, dilated 

acini. Irregular 

internal contour 

TDLUs with variably 

dilated, usually 

irregularly shaped, 

acinar contour 

TDLUs dilated. 

Usually bluer than 

normal at low 

power. Typically, 

smooth internal 

contour to acini 

TDLUs may be 

dilated. Usually 

bluer than normal 

at low power due 

to increased cell 

numbers 

Acini lined by 1 to 

2 cell layers 

Acini lined by more 

than 2 layers of cells; 

may form tufts, but no 

complex architectural 

patterns  

Acini lined by 1 or 

more layers of cells 

with a flat growth 

pattern (no complex 

architectural 

patterns) 

Acini lined by 1 or 

more layers of 

cells. Complex 

architectural 

pattern 

Lining cells bland, 

columnar in 

shape, with 

uniform ovoid to 

elongated nuclei 

oriented 

perpendicular to 

basement 

membrane 

Lining cells bland, 

columnar in shape, 

similar to those in 

columnar cell change, 

with uniform ovoid to 

elongated nuclei 

oriented perpendicular 

to basement 

membrane. Nuclei 

may appear crowed 

and overlap 

Acini lined by cells 

with low-grade 

(monomorphic) 

cytological atypia; 

cells most often 

resemble those 

seen in low-grade 

DCIS.  

Nuclei typically 

round, but may be 

ovoid in some cases 

Low-grade 

(monomorphic) 

cytological atypia. 

Nuclei typically 

round, evenly 

spaced 

Normal nuclear to 

cytoplasmic ratio 

Normal nuclear to 

cytoplasmic ratio 

Increased nuclear to 

cytoplasmic ratio 

Increased 

nuclear to 

cytoplasmic ratio 

Nucleoli absent or 

inconspicuous 

Nucleoli absent or 

inconspicuous 

Nucleoli may or may 

not be prominent 

Nucleoli may or 

may not be 

prominent 
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Cells polarised Cells polarised Cells typically lack 

polarity, not 

regularly oriented 

perpendicular to 

basement 

membrane; 

however, in some 

cases, stratified, 

atypical, ovoid 

nuclei are arranged 

perpendicular to 

basement 

membrane 

(resembling pattern 

seen in colonic 

adenomas) 

Cells polarised 

around 

architecturally 

atypical features, 

such as 

micropapillae and 

cribriform spaces 

Luminal 

secretions may be 

present but are 

usually not 

prominent. 

Calcifications may 

be present 

Luminal secretions 

may be present and 

prominent; 

calcifications often 

present may be 

psamommatous 

 

Luminal secretions 

may be present and 

prominent; 

calcifications often 

present may be 

psamommatous 

Luminal 

secretions may 

be present but 

are usually not 

prominent. 

Calcifications 

may be present 

Mitoses infrequent Mitoses infrequent Mitoses infrequent Mitoses 

infrequent 

 

5.4.2 Useful rules of thumb to distinguish ADH from DCIS 

¶ Restrict diagnosis of ADH to those cases in which DCIS is seriously considered but 

where the features are not sufficiently developed to make a confident diagnosis. 

¶ DCIS usually extends to involve multiple duct spaces. If a lesion with features of ADH 

extends widely, the diagnosis of ADH should be questioned. 
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5.5 Epithelial proliferation ï present with atypia (lobular) 

5.5.1 Atypical lobular hyperplasia and lobular carcinoma in situ (lobular neoplasia) 

Atypical lobular hyperplasia (ALH) (Figures 27a and 27b) and classical LCIS (Figures 27d, 

27e and 28a) have traditionally been separated as distinct entities based on cytological 

and quantitative features relating to the extent of lobular involvement.72,73 The justification 

for separating the entities is the differing risks of subsequent invasive cancer shown in 

long-term follow-up series, but molecular analysis suggests that biologically the 2 appear 

to be essentially similar and that these are neoplastic processes. In view of the subjective 

nature of separating ALH from classical LCIS and the similar molecular profiles, some 

experts have suggested that the 2 forms should be grouped together as ólobular 

neoplasiaô.74 However, for the purposes of recording risk of subsequent invasive 

carcinoma and for Cancer Registry recording, when the degree and extent can be 

assessed ï for example, in excision specimens ï it is recommended that these are 

reported as separate entities. Very mild forms of ALH (Figure 27a) can be found in 

association with fibrocystic change, involution and otherwise normal breast tissue. No 

attributable risk has been shown for these mild forms and such lesions are often 

disregarded. 

In cytological terms, the 2 forms of the lesion are identical; lobular neoplasia is 

characterised by proliferation within terminal duct lobular units (TDLU) of characteristic 

discohesive, round, cuboidal or polygonal cells with clear or pale cytoplasm. Nuclei are 

small to moderate in size, round to oval and cytologically bland, with an occasional small 

inconspicuous nucleolus (type A). Cells in classical LCIS may show mild to moderate 

variability in nuclear size and care needs to be taken not to overcall this form (type B) as 

pleomorphic LCIS (see 3.5.3). The cells have a high nuclear to cytoplasmic ratio. Mitotic 

figures and hyperchromatism are not often seen. There is an even distribution of cells and 

cellular monotony is the rule. Cytoplasmic clear vacuoles are often, although not 

invariably, present, sometimes having a central mucin blob which may indent the nucleus 

(Figure 27b, shown in pagetoid spread, and 27d). Pagetoid spread of cells may be present 

when the proliferation of neoplastic cells above the basement membrane undermines the 

normal lining epithelial cells (Figure 27b).  

The distension of lobular units may be variable from mild to gross, resulting in either patent 

lumina or complete obliteration. In ALH, there is minimal expansion of less than half of the 

acini (Figure 27a), while in LCIS more than half of the acini within the TDLU are distended 

by an expansion of the typical cells (8 or more cells across each acinus) (Figure 27c). 
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In more extensive lesions, distinction between lobular neoplasia and DCIS may be difficult, 

for example when a regular, evenly spaced monotonous population is seen within both 

ducts and lobules. E-cadherin membrane reactivity (Figure 27d) may be useful in such 

cases in distinguishing in situ lobular neoplasia from DCIS as the latter typically shows 

strong membrane positivity, while in the former expression is absent or weak (see 

Appendix G). However, this marker can also be non-contributory or show varied levels 

within a case. For rare cases where E-cadherin is heterogeneous with true mixed ductal 

and lobular populations, or when the features are truly indeterminate, categorisation as 

both LCIS and DCIS is recommended to imply the precursor risk of DCIS and the bilateral 

cancer risk of in situ lobular neoplasia. Such cases should also be recorded as DCIS and 

LCIS on the reporting form. 

Figure 27: Examples of ALH and LCIS (with classic cytology): mild ALH (a), ALH 
with pagetoid duct involvement (b), LCIS (c), lack of E-cadherin expression (d), and 
florid LCIS with marked expansion of acini (with associated invasive disease in this 
example) (e).  

                
 

  

a) b) 

c) d) 
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Table 4 illustrates the differences between DCIS and lobular neoplasia. 

Table 4: Distinction of DCIS from lobular neoplasia (ALH/LCIS). 

 

 

Histological features DCIS Lobular neoplasia 

(classical) 

Cells Variable, depending on 

nuclear grade 

Small, rounded with 

granular or hyperchromatic 

nuclei, inconspicuous 

nucleoli and high nuclearï

cytoplasmic ratio 

Intracytoplasmic lumina Rare Common 

Growth pattern Very variable, e.g. solid, 

comedo, papillary, 

cribriform 

Diffuse monotonous with 

complete luminal 

obliteration 

Cell cohesion Usually good Usually poor 

Degree of distension of 

involved structures 

Moderate to marked Slight to moderate 

Pagetoid spread into 

interlobular ducts 

Rare Often present 

E-cadherin Positive Usually negative or 

abnormal (see Appendix G)  

e) 
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5.5.2 Florid variant of lobular carcinoma in situ (Figure 27e) 

Florid LCIS has formally been included as a variant of LCIS in the 5th edition of the WHO 

Classification of Tumours of the Breast.1 In florid LCIS, there is marked expansion of acini 

and/or ducts by a population of cells with the same cytological appearance as classical 

LCIS forming a confluent mass-like lesion. There may be associated central necrosis and 

often microcalcification.75 For a diagnosis of florid LCIS, there should be little or no 

intervening stroma between the markedly expanded acinar units, and/or the dimension of 

the expended acinus is at least 40ï50 cells in diameter. Lesions that do not meet these 

criteria should be classified as classical LCIS even if extensive. As with pleomorphic LCIS 

(see section 4.5.3) there is extremely limited information on the clinical behaviour of florid 

LCIS; however, given the more aggressive molecular profile and higher upgrade rates to 

invasive malignancy, management akin to DCIS with wide local excision aiming for clear 

margins is currently recommended. 

5.5.3  Pleomorphic variant of lobular carcinoma in situ (Figures 28aïd) 

Pleomorphic LCIS shows the discohesion and architecture of classical LCIS, but the cells 

are larger and pleomorphic (cytonuclear grade 3, see Figure 28a) with more abundant 

cytoplasm. These should not be confused with type B cells of classical lobular neoplasia. 

Central necrosis and calcification are often seen (Figure 28b). Mitoses may be seen and 

atypical forms may be noted. Pleomorphic LCIS is less frequently ER-positive than 

classical forms and more often expresses HER2 oncoprotein. There is a paucity of 

information available on the clinical behaviour of pleomorphic LCIS, but it is widely 

regarded as a more aggressive form of the disease, which should be managed akin to 

DCIS based on its biological and molecular profile.76 Similar to DCIS, the lesion should be 

included in the measurement of whole tumour size. 

The terminologies ónon-classical LCISô and óvariant LCISô without specification are not 

recommended. 
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Figure 28: Examples of pleomorphic LCIS (a, c) showing a similarity of appearance 
to high-grade DCIS with associated central comedo-type necrosis (a). E-cadherin 
staining may be absent (b) or may show aberrant patterns such as perinuclear dot-
like staining (d). 

 
 

       
    

6 Classifying malignant non-invasive lesions 

6.1 Ductal carcinoma in situ  

Ductal carcinoma in situ (DCIS) is, in the vast majority of cases, a unicentric (involving a 

single duct system) proliferation of malignant epithelial cells within parenchymal structures 

of the breast.77,78 It may appear to be present as multiple foci on, even contiguous, 

histological sections because of the complex interweaving 3-dimensional structure of the 

breast ductal territories.79 

It is distinguished from invasive carcinoma by the absence of invasion across the 

basement membrane, which can be confirmed by immunostaining for myoepithelial 

markers. Despite the name, most DCIS is generally considered to arise from the terminal 

duct lobular units. The main points of distinction from lobular neoplasia are described in 

Table 4. Features in favour of DCIS are the greater cellular cohesion and readily visible 

cell membranes, typically larger cell size, cribriform or micropapillary architecture, 

cytoplasmic basophilia and lack of intracytoplasmic lumina. 

a) 
b) 

c) d) 
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DCIS varies in cell appearance, growth pattern and extent and is considered to represent 

a heterogeneous group of in situ neoplastic processes. DCIS is currently classified by 

cytonuclear grade, which is less variable within a lesion and shows an association with 

clinical outcome. Historical methods of classifying DCIS based on growth pattern are no 

longer recommended due to architectural variability often seen within an individual case 

and thus perceived lack of reproducibility. Lesions of high nuclear grade are recognised to 

be clinically more aggressive. Distinguishing between subtypes of DCIS is also of value for 

correlating pathological and radiological appearances, improving diagnostic consistency 

and assessing the likelihood of associated invasion as well as determining the probability 

of local recurrence. 

A high power lens (40×) should be used to compare the size of tumour cell nuclei with 

normal epithelial nuclear size and/or red blood cell size, as for the atypia/pleomorphism 

score in grading of invasive carcinoma.80,81 

Other features such as mitotic count, presence of prominent nucleoli and polarisation of 

nuclei may also help in refining cytonuclear grade. In particular, a high mitotic count is 

almost always associated with high grade DCIS.  

6.1.1 High nuclear grade DCIS  

Cells have pleomorphic, irregularly spaced, large nuclei exhibiting marked variation in size 

with irregular nuclear contours, coarse chromatin and prominent nucleoli (Figures 29aïd). 

Nuclei are large and greater than 2.5 times the size of erythrocytes or greater than 2 times 

the size of normal breast epithelial cells. Mitoses are usually frequent and abnormal forms 

may be seen. High-grade DCIS may contain solid, micropapillary or cribriform patterns. 

There may be associated central necrosis, which frequently contains deposits of 

amorphous calcification. Necrosis can be identified by the presence of ghost cells and is 

eosinophilic and granular in nature. Karyorrhectic debris should be present for diagnosis 

and the definition requires the presence of more than 5 pyknotic cells. Necrosis can be 

subdivided into central (comedo) necrosis and punctate (small foci) types. Unlike low 

nuclear grade DCIS, there is absent or minimal polarisation of cells covering the 

micropapillae or lining the intercellular spaces in high-grade lesions. 
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Figure 29: Examples of high-grade DCIS (a, b) with cancerisation of lobules (b) and 
of flat type (d). Use of myoepithelial stains can be useful (c) to demonstrate the 
preservation of myoepithelial cells and help confirm the diagnosis should there be 
concern about coexisting invasion. 

 

 

6.1.2 Flat high-grade DCIS 

Dilated terminal duct lobular units lined by high-grade nuclei should be regarded as flat 

high-grade DCIS (Figure 29d) and not as columnar cell change. This is a rare type of DCIS 

and should be diagnosed with caution; it can be helpful that these lesions are often HER2 

positive. It is important to note that, by definition, flat DCIS is always high grade. 

6.1.3 Intermediate nuclear grade DCIS  

Intermediate grade DCIS is a lesion that cannot be assigned readily to the high or low 

nuclear grade categories (Figures 30a and b). The nuclei show moderate pleomorphism, 

less than that in high-grade disease, but lack the monotony of low-grade type (a). The 

nuclei are larger than those seen in low-grade DCIS and are between 2 and 2.5 times the 

size of an erythrocyte in diameter and between 1.5 and 2 times the size of breast epithelial 

nuclei. The nuclear to cytoplasmic ratio is often high, and 1 or 2 nucleoli may be identified. 

The growth pattern may be solid, cribriform or micropapillary, or a combination (Figure 

30b). The cells usually exhibit some degree of polarisation. 

a) b) 

c) d) 
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Figure 30. Examples of intermediate grade DCIS. 

 

 

6.1.4 Low nuclear grade DCIS 

Low-grade DCIS  (Figures 31a and 31b and Table 2 and accompanying image) is 

composed of monomorphic, evenly spaced cells with rounded, centrally placed nuclei and 

inconspicuous nucleoli (Figure 31a). The nuclei are small and are typically up to 2 times 

the size of an erythrocyte in diameter or less than 1.5 times the size of breast epithelial cell 

nucleus. Mitoses are few and necrosis is only rarely seen. The cells are generally 

arranged in cribriform, micropapillary or solid patterns, often with a mixture of architectures 

seen (Table 2 and accompanying image). There is usually polarisation of cells surrounding 

luminal spaces and within micropapillae. Low-grade DCIS is distinguished from ADH 

largely based on extent of the lesion (see section 4.4). 

Figure 31: Examples of low-grade DCIS of solid (a) and cribriform (b) types. 

      

  

6.1.5 Mixed types of DCIS 

A small proportion of cases of DCIS exhibit areas of differing nuclear grades. If present, 

the case should be classified by the highest nuclear grade present. 

a) b) 

a) b) 
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6.2 Rarer subtypes of DCIS 

Other rare, but morphologically distinct, subtypes of DCIS are recognised. There is, 

however, no firm evidence to support the distinction of these uncommon special DCIS 

types from commoner DCIS forms with regard to clinical presentation and/or behaviour, 

with the exception of encapsulated papillary carcinoma and solid papillary carcinoma in 

situ (see 6.3.3 and 6.3.4). 

6.2.1 Apocrine DCIS  

The cells in this form of DCIS (Figures 32aïc) show the typical abundant granular 

cytoplasm of apocrine lesions but with cytological atypia (Figure 32a). This is most 

commonly of marked degree, sometimes moderate, and frequently there is central 

necrosis.82 Apical snouting (cytoplasmic protrusions) is not always seen. Variation in 

nuclear size can be seen in benign apocrine lesions; a diagnosis of apocrine DCIS should 

be made with caution, particularly in the absence of marked pleomorphism, conspicuous 

mitoses and/or necrosis (i.e. if not high grade) (Figure 32b).25,41 In difficult cases, strong, 

complete membrane HER2 positivity (i.e. 3+, also see section 8) may also be helpful if 

present (Figure 32c). 

It is difficult to separate atypical apocrine hyperplasia from low-grade apocrine DCIS; the 

extent of the lesion and altered architectural growth pattern are distinguishing features 

(see section 4.6.2). Benign apocrine change is frequent in breast biopsy material and is 

recognised to show nuclear variability, which should not be interpreted as DCIS. Atypical 

apocrine change, for example within sclerosing adenosis, may also mimic apocrine DCIS 

or even invasive apocrine carcinoma. Identification of mitoses, periductal inflammation and 

fibrosis may be helpful as they are rarely seen in atypical apocrine hyperplasia or apocrine 

proliferations other than DCIS. 

Figure 32: Examples of apocrine DCIS showing abundant granular eosinophilic 
cytoplasm with cytological atypia (a, b), which can show HER2 positivity (c). 

    

a) b) 
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6.2.2 Clear cell DCIS 

This is an intraductal proliferation of neoplastic cells with optically clear cytoplasm and 

distinct cell margins forming cribriform and solid structures. Central necrosis may be 

present. This may be mimicked by poor fixation in other forms of DCIS and care should be 

taken to achieve optimum fixation of all breast samples, as noted above. 

6.2.3 Signet ring DCIS 

This is a very rare variant characterised by the proliferation of signet ring cells in solid or 

papillary growth patterns. The cytoplasm stains positive with diastase resistant periodic 

acid-Schiff (PAS) or Alcian blue. This may mimic LCIS with prominent intracytoplasmic 

vacuoles; immunohistochemical staining for E-cadherin will often help distinguish these 2 

lesions. 

6.2.4 Neuroendocrine DCIS 

This lesion has an organoid appearance with prominent argyrophilia, cytologically 

resembling a carcinoid tumour (Figure 33). The neoplastic cells may be arranged in a solid 

pattern or may form tubules, pseudorosettes, palisades or ribbons. Eosinophilic 

cytoplasmic granularity or spindle morphology are all supportive of a neuroendocrine 

phenotype. The latter may mimic the streaming seen in usual epithelial hyperplasia.83 

Immunohistochemical stains for neuroendocrine markers (chromogranin, CD56 and 

synaptophysin) may be helpful in diagnosis of this subtype of DCIS.84 Neuroendocrine 

DCIS also typically strongly and uniformly expresses ER, which is helpful diagnostically 

compared to the mosaic pattern typical of usual epithelial hyperplasia. Neuroendocrine 

differentiation is also commonly seen in solid papillary carcinoma and the 2 may be 

admixed (see section 5.3.4). Because of the lack of microcalcification, these tumours tend 

to present symptomatically, most commonly in older patients with blood-stained nipple 

discharge. 

c) 
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Figure 33: An example of neuroendocrine DCIS with clear cell features. 

 

6.2.5 Cystic hypersecretory DCIS and mucin-secreting DCIS 

These uncommon types of DCIS are variants of micropapillary DCIS. The cells produce 

mucinous secretions, which distend involved duct spaces, thereby giving a cystic 

appearance.85 Microcalcifications are often a very prominent feature. 

6.3 Intraductal papilloma with DCIS, papillary DCIS, encapsulated 

papillary carcinoma and solid papillary carcinoma  

Classification of papillary lesions depends on the presence or absence of cytological 

atypia within the epithelial component and whether there is preservation of a myoepithelial 

layer lining the fibrovascular cores and/or surrounding the lesion.  

6.3.1 DCIS in papilloma 

Benign papillomas often contain an associated epithelial proliferation that may be florid. 

Most commonly the appearances will be those of usual epithelial hyperplasia, often with 

focal apocrine change. Assessment of the epithelial proliferation within papillomas should 

be undertaken as for intraductal epithelial proliferation, as above, and the nature of the 

epithelial proliferation can be assessed by IHC.  

However, an atypical epithelial proliferation with solid or cribriform growth patterns may be 

present focally or throughout the papilloma lesion; the atypical cells typically show mild 

nuclear pleomorphism. To classify the lesion, the extent of atypia should be determined, 

and the lesion categorised as: 

¶ atypia within a papilloma if less than 3 mm or  

¶ low-grade DCIS within a papilloma if equal or more than 3 mm in extent.86 
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Intermediate or high nuclear grade DCIS in a papilloma should be regarded as DCIS 

irrespective of extent. 

The term atypical papilloma is not recommended. 

Residual benign papilloma can be identified by preservation of a myoepithelial layer 

between the epithelium and the fibrovascular cores, which are often broad and sclerotic, 

and around the exterior of the lesion. In contrast, in papillary DCIS (papillary carcinoma in 

situ) (see below) the myoepithelial cell layer is preserved around the outside (i.e. the duct 

wall) but absent, at least focally, within the fibrovascular cores. 

6.3.2 Papillary DCIS/papillary carcinoma in situ/intraductal papillary DCIS 

A number of acceptable terms can be used for this form of DCIS with papillary architecture 

typically composed of dilated duct spaces containing delicate fibrovascular cores covered 

by neoplastic epithelium, which may show tall columnar morphology, most commonly of 

intermediate nuclear grade. Other more typical variants of DCIS are often seen in 

association. 

Papillary DCIS (as distinct from a papilloma in which there is associated DCIS) lacks a 

myoepithelial layer between the fibrovascular cores and the overlying epithelium, but this 

is preserved at the periphery of the duct space, which can be confirmed with IHC for 

myoepithelial markers (see Appendix G). 

Table 5: Distinction of papilloma from papilloma with atypia/DCIS, papillary DCIS 
and encapsulated papillary carcinoma (all the features of a lesion should be taken 
into account when making a diagnosis; no single criterion is reliable alone). 

Features Papilloma Papilloma  

with 

atypia/DCIS  

Papillary DCIS Encapsulated 

papillary 

carcinoma 

Periphery of the 

lesion  

Peripheral 

myoepithelial 

cell layer 

present 

Peripheral 

myoepithelial 

cell layer 

present 

Peripheral 

myoepithelial 

cell layer 

present  

Circumscribed, 

frequently 

surrounded by 

a thick ócapsuleô 

Peripheral 

myoepithelial 

cell layer 

absent 
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Fibrovascular 

cores 

Usually broad 

and extend 

throughout 

lesion 

Usually broad 

and present in 

benign 

papilloma 

component 

Variable, 

usually fine 

Very variable, 

usually fine 

May be lacking 

in at least part 

of the lesion 

Cells covering 

papillae 

2 cells types 

Myoepithelial 

layer always 

present 

Single layer of 

regular luminal 

epithelium OR 

features of 

regular usual 

type 

hyperplasia 

 

2 cell types 

present in 

benign 

papilloma 

component. 

Myoepithelial 

cell layer 

evident in 

benign 

papilloma 

component.  

For a low-grade 

epithelial 

proliferation 

within a 

papilloma, 3 

mm extent is 

used to 

differentiate 

between ADH 

(<3 mm) and 

low-grade DCIS 

(>3 mm).  

A diagnosis of 

intermediate or 

high-grade 

DCIS within a 

papilloma is 

made 

1 cell type 

Myoepithelial 

cells absent 

within the lesion 

1 or more 

layers of 

atypical 

epithelial cells. 

Nuclei may be 

hyperchromatic 

Usually 1 cell 

type 

Myoepithelial 

cells absent 

within and 

around the 

lesion 

Epithelial cells 

often taller and 

more 

monotonous 

with oval nuclei, 

the long axes of 

which lie 

perpendicular 

to the stromal 

core of the 

papillae. Nuclei 

may be 

hyperchromatic 

Epithelial multi-

layering is 

frequent, often 

producing 

cribriform and 

micropapillary 

patterns 

overlying the 
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regardless of 

extent 

papillae or 

lining the wall 

Mitoses Infrequent, no 

abnormal forms 

May be present 

within atypical 

foci or DCIS 

More frequent, 

abnormal forms 

may be seen 

More frequent, 

abnormal forms 

may be seen 

Apocrine 

metaplasia 

Common May be seen 

within the 

benign 

papilloma 

component 

Not seen Rare 

Adjacent tissue Benign 

changes may 

be present, 

including usual 

epithelial 

hyperplasia 

Surrounding 

tissue may 

show varied 

histological 

change 

including atypia 

and/or DCIS 

Surrounding 

ducts may bear 

DCIS   

Surrounding 

ducts may bear 

DCIS 

Necrosis and 

haemorrhage 

May be present Necrosis within 

atypical 

proliferation 

suggests DCIS 

May be present              

 

May be present 

Periductal and 

intra-lesional 

fibrosis 

May be present May be present  May be present             

 

Usually present   

 

6.3.3 Encapsulated papillary carcinoma  

Encapsulated papillary carcinoma (Figure 34) is the preferred term for lesions previously 

also called intracystic or encysted papillary carcinoma. This is a distinctive lesion, which is 

more common in older women. Encapsulated papillary carcinoma is a lesion with the 

central appearance of papillary DCIS (papillary carcinoma in situ) typically surrounded by a 

fibrous wall, giving an encapsulated appearance. Haemosiderin (or haematoidin) pigment 

and a lymphocytic population are often seen within the pseudocapsule. Although the 

absence of a myoepithelial component within the papillary lesion (between the epithelium 
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and the fibrovascular cores) is a diagnostic criterion, it is now recognised that 

encapsulated papillary carcinomas also lack a myoepithelial cell population around the 

outside of the lesion (Figure 34c).87,88 This can be used to distinguish papillary DCIS, 

which can be shown to lie within a duct structure with a surrounding myoepithelial 

population, from the encapsulated variant. As for papillary DCIS, there may be associated 

DCIS in the surrounding tissue, which is recognised to be of significance regarding local 

recurrence and should be recorded.89 

In view of the absence of myoepithelial cells surrounding the lesion, this is considered an 

indolent form of invasive breast carcinoma, but with behaviour akin to DCIS and with an 

excellent prognosis.90 Encapsulated papillary carcinoma is regarded as in situ carcinoma 

for staging, coding and clinical management purposes. Cytonuclear grade should be 

recorded as per DCIS (see above). In some centres where hormone receptor status is 

routinely examined for DCIS, this will be performed on encapsulated papillary carcinoma, 

but HER2 is not performed unless conventional invasive carcinoma is present. 

Invasive carcinoma arising in the setting of papillary DCIS or encapsulated papillary 

carcinoma should be classified according to its own histological features for tumour type 

(typically NST but a range of histological types may be seen) and grade etc. and does not 

represent, per se, the entity of invasive papillary carcinoma.  

Invasive carcinoma should only be recorded when irregularly shaped cords or islands of 

carcinoma extend outside the pseudocapsule of the papillary carcinoma. If such 

unequivocal invasion is identified, the size of this invasive component only is used for 

determining prognostic parameters. Measurement of invasive size is simple when a single 

focus of invasion is present at 1 aspect of the papillary lesion, however it can become 

difficult when there are multiple foci of invasion around the periphery. A pragmatic 

approach is advised to avoid overestimating invasive tumour volume. If there are 2 or 3 

separate invasive foci around the edge, then it is recommended that this should be 

recorded as multiple invasive foci and the size of the largest single focus used for staging 

purposes. If there are more foci of invasion, distributed around the periphery, then the 

lesion should be measured as a single invasive tumour and the maximum distance across 

all invasive foci recorded. Whole tumour size includes the maximum dimension of both the 

in situ/encapsulated component and the invasive disease, as for cases of invasive 

carcinoma with conventional DCIS. 
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Figure 34: Encapsulated papillary carcinoma. Low power view showing 
circumscribed lesion with external fibrous capsule (a). Higher power shows delicate 
fibrovascular cores lined by columnar cells with moderate atypia (b). Note the lack 
of myoepithelial cells throughout with smooth muscle myosin stain (c). 
Encapsulated papillary carcinoma with associated invasive carcinoma NST formed 
by infiltration of nests of cells beyond the capsule (d and e). 

           

         

 

6.3.4 Solid papillary carcinoma  

Solid papillary carcinoma may be either in situ or invasive in nature (Figure 35). 

Solid papillary carcinoma in situ is composed of smoothly contoured expansile nodules of 

a solid epithelial proliferation, which may or may not have an external myoepithelial layer. 

The cells are round to spindle-shaped cells with delicate, sometime inconspicuous, 

fibrovascular cores, thus the papillary architecture may not be apparent at low power. 

a) b) 

c) d) 

e) 
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Neuroendocrine features and extracellular mucin may be present and there is usually mild 

to moderate cytonuclear atypia. Invasive carcinoma may be associated with solid papillary 

carcinoma in situ (as with other forms of papillary carcinoma in situ) and may be of a range 

of histological types, including mucinous and NST, and should not be classified as either 

invasive papillary carcinoma or invasive solid papillary carcinoma. 

Invasive solid papillary carcinoma is diagnosed when the islands of cells not only lack a 

myoepithelial layer but have a jagged, irregular contour with smaller infiltrating nests 

creating a jigsaw pattern within background stromal desmoplasia, or when extracellular 

mucin separates the edge of the cell nests from adjacent stroma. 

Figure 35: Solid papillary DCIS (a, b) with smooth rounded external contours and 
delicate internal fibrovascular cores. In contrast, invasive solid papillary carcinoma 
has irregular jagged outlines giving a jigsaw or geographic pattern (c, d). 

 

 

6.4 Pagetôs disease of the nipple 

In this condition (Figure 36), adenocarcinoma cells are present within the epidermis of the 

nipple (Figure 36a), but not through direct invasion from the dermis.91 Pagetôs disease 

arises in the presence of underlying high-grade DCIS, although, exceptionally rarely, this 

may not be identified histologically despite thorough sampling. There may be associated 

invasive disease arising from the DCIS, but this is less common than historically reported. 

The malignant cells in the epidermis are typically high grade, CK7, CAM 5.2 and HER2 

a) b) 

c) d) 
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positive (see Appendix G for immunohistochemical guidance and Figure 36b). Distinction 

from intraepidermal squamous cell carcinoma and melanoma can be made on the basis of 

morphological and immunocytochemical features (see Appendix G). Normal glandular 

cells, e.g. Toker cells, may be present in the nipple epidermis and may undergo 

hyperplasia; care must be taken not to interpret all CK7 positive cells as Pagetôs disease in 

the absence of cytological atypia. Toker cells are HER2-negative. 

The underlying carcinoma (DCIS plus invasive carcinoma, if present) should be recorded 

and assessed separately for prognostic factors although the DCIS size/whole tumour 

should include the Pagetôs disease cells, if this is in the plane of the maximum dimension. 

Figure 36: Pagetôs disease of the nipple (a) which typically is associated with 
underlying high-grade DCIS and shows HER2 positivity (b). 

 

6.5 Microinvasive carcinoma  

Microinvasive carcinoma (Figure 37) consists of 1 or more separate foci of invasion 

measuring 1 mm or less in maximum dimension.92 This typically occurs in the context of 

extensive high-nuclear-grade DCIS. Microinvasion is extremely rare in non-high-grade 

disease but may be seen and may even, rarely, be associated with LCIS. 

True microinvasive carcinoma is rare. Suspicious foci are often shown to be cancerisation 

of lobules or, rarely, true invasive carcinoma in deeper sections. Care should be taken to 

avoid overdiagnosis of cancerisation of lobules, or of sclerosing lesions, as microinvasive 

carcinoma. The organoid arrangement of cancerisation of lobules should be sought and 

deeper H&E sections are often more helpful than immunohistochemical examination. 

However, myoepithelial markers (e.g. smooth muscle myosin heavy chain [SMMHC] and 

p63) (Figure 37c) or basement membrane (laminin and collagen IV) markers may assist in 

the diagnosis (Appendix G). A pancytokeratin marker may also be valuable to highlight 

single or small irregular clusters of epithelial cells, for example, in the background of 

abundant lymphoid cells associated with the DCIS. 

a) b) 
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If there is doubt about the presence of microinvasion, the case should be classified as 

pure DCIS only. If several foci of microinvasion are present, the number of foci should be 

recorded. 

Excision specimens for large areas of high-grade DCIS should be extensively sampled to 

look for foci of microinvasive or invasive (>1 mm) disease. The presence of microinvasion 

should be a prompt to look for further foci of microinvasion or true invasion, as these are 

commonly associated. 

Figure 37: Microinvasive carcinoma (a, b), which can be confirmed through lack of 
surrounding myoepithelial cells, shown as an absence of p63 staining in (c). 

   

  

6.6  Epithelial displacement in breast tissue following needle/core 

biopsy 

Seeding of the needle tract by benign, hyperplastic and/or malignant epithelial cells may 

be seen along fine needle aspiration (FNA), core biopsy or VAB tracts and may cause 

diagnostic problems in subsequent surgical excision or VAE specimens (Figure 38). 

Indeed, this is particularly often seen in VAE specimens, as there is typically a shorter 

delay following the initial core biopsy specimen.93 

a) b) 

c) 
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The lesions most commonly associated with epithelial displacement are papillary lesions, 

from benign ductal papillomas through to encapsulated papillary carcinoma.94 However, 

epithelial displacement from other lesions such as radial scars and even gynaecomastia 

following liposuction in males has been reported. 

IHC for myoepithelial cells is no value in distinguishing displaced epithelial cells from small 

invasive foci, since both will lack a surrounding myoepithelial layer. If the displaced cells 

are from a benign, non-clonal process, IHC for ER and CK5 or CK14 may be helpful when 

showing heterogeneity of expression (Figure 38c). However, distinguishing displaced cells 

from invasive carcinoma depends on careful consideration of the history of previous 

biopsy, the nature of the lesion in that prior specimen, the assessment of the cytology and, 

most importantly, the presence of associated needle tract changes intimately associated 

with the epithelial cells. These changes may include the presence of haemorrhage and/or 

haemosiderin, a fibroblastic proliferation, fat necrosis and foamy macrophages in the 

immediately adjacent area. Identification of epithelial cells beyond the core biopsy tract 

changes, particularly if extensive, should raise alarm. 

[Level of evidence ï GPP.] 

Figure 38: Epithelial displacement. The displaced cells are confined to the linear 
tract of granulation tissue with associated fat necrosis (a, b). If the source is a 
benign lesion such as a papilloma, ER staining can be helpful as the displaced cells 
may show heterogeneous staining (c). 

 

 

a) 

b) 



PGD 201124 102 V3 Final 

 

7 Classifying invasive carcinoma 

Typing invasive carcinomas has prognostic value and provides information on the likely 

pattern of metastatic spread and behaviour. For example, pure grade 1 tubular carcinoma 

has an exceptionally good long-term prognosis when compared with other grade 1 NST 

carcinomas. Lobular and metaplastic carcinomas typically show poor response to 

chemotherapy. 

Caution should be exercised in typing carcinomas in poorly fixed specimens or residual 

carcinoma deposits present post-neoadjuvant chemotherapy. 

Typing of invasive breast carcinoma has been shown in the NHSBSP EQA scheme to be 

relatively poorly reproducible. The system has previously been revised with emphasis on 

concordance and recognition of pure special types and definition of the mixed type. 

It is also important to note that clinically, all invasive breast cancers are grouped into the 

following biomarker-defined subtypes/groups which, along with histological grade and 

lymph node stage, are used for treatment purposes, as per NICE recommendations:95  

1. ER-positive, HER2-negative, 2. ER-positive, HER2-positive cancers, 3. ER-negative, 

HER2-positive cancers, and 4. ER-negative, HER2-negative cancers. 

7.1 Tumour type categories 

7.1.1 Pure special type 

A pure special type invasive tumour is a classical example, showing the hallmark 

histological features, and is one that other histopathologists would recognise as such. The 

definition requires 90% of the tumour to show the classical features (e.g. a tumour showing 

90% mucinous features is classified as being of pure mucinous carcinoma type, etc.). 

c) 
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Special type tumours in general have characteristic, usually favourable, clinical prognostic 

characteristics, as described later.  

7.1.2 Invasive carcinoma of no special type 

The invasive tumour shows none, or up to 10%, of a special type tumour morphology. This 

is the commonest category of invasive breast cancer and historically was described as 

invasive ductal carcinoma. However, in view of the lack of specific defining histological 

characteristics the term invasive carcinoma, no special type (NST or no specific type is 

preferred (see section 7.2.1 below). 

7.1.3 Mixed invasive tumour 

This is a relatively common pattern of invasive breast carcinoma, most commonly mixed 

NST and a special subtype. Typically, there are defined areas of the special type and NST, 

rather than a diffuse resemblance to the special type through the lesion. The tumour is 

thus heterogeneous in morphology with some characteristic special type areas (more than 

10% but less than 90%); for example, there may be areas of pure tubular differentiation 

within a tumour otherwise showing NST features. For lesions of mixed subtypes, it is 

recommended that all elements present are noted, ideally as well as the overall 

percentage of the special subtype ï for example, mixed NST and mucinous carcinoma 

(70% mucinous). 

For histological grade, all components should be considered (for example, regarding 

tubule/acinar formation), with the final grade based on the higher-grade component. If a 

mixed tumour shows a morphologically different component or a higher-grade component 

that was not identified in the preoperative biopsy, repeating receptor assays is 

recommended. 

Cancers with <10% special subtype should be classified as NST, although the focal 

special subtype can be described in the report. Cancers with >90% specialised type 

should be classified as special type. 

7.1.4  Other primary breast carcinoma 

Other primary breast carcinomas should be entered under this heading and include 

variants such as salivary gland type tumours (e.g. adenoid cystic carcinoma) and secretory 

carcinoma. 
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7.1.5 Other malignant tumour 

Non-epithelial tumours and secondary malignancies are included in this category. For 

purposes of classification, malignant phyllodes tumours should be recorded here. 

7.1.6 Not assessable 

This category should be ticked only if an invasive carcinoma cannot be assigned to any of 

the previous groups for technical reasons, e.g. the specimen is too small or poorly 

preserved. 

7.2 Morphological types of invasive breast cancer 

The more common types are described below. 

7.2.1 Invasive carcinoma of NST  

This group includes invasive carcinomas that cannot be entered into any other category on 

the form, or classified as any of the less common variants of invasive breast carcinoma 

(Figures 39aïc). The tumour shows less than or equal to 10% special type characteristics. 

Invasive carcinomas of NST are the most common invasive breast carcinomas, accounting 

for up to 75% in published series. They constitute a heterogeneous group in terms of 

morphological appearances including cytonuclear appearances and growth pattern, 

presence or absence of a lymphoid reaction, histopathological prognostic parameters and 

tumour marker biology. 

Some high-grade NST invasive carcinomas display a medullary pattern or basal-like 

pattern. Other carcinomas also previously classified as specific subtypes, such as 

oncocytic, lipid-rich, glycogen-rich/clear cell and sebaceous carcinomas, are very rare and 

are felt to lack sufficient clinical evidence for designation as special types; these are also 

considered part of the spectrum of differentiation seen in NST carcinomas. Similarly, 

invasive carcinoma with focal neuroendocrine differentiation, carcinomas with pleomorphic 

or choriocarcinomatous patterns and those with melanocytic features are now considered 

to be morphological forms of NST, regardless of the extent of pattern. 
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Figure 39: Examples of invasive carcinoma of no special type. c: An example of NST 
with medullary pattern. Note the syncytial sheet tumour cell structure. 

 

 

 

Invasive carcinoma with medullary pattern 

This entity has undergone re-classification several times (Figure 39c). While medullary 

carcinoma and atypical medullary carcinoma were previously considered specifical 

entities, these lesions were subsequently recorded as having ómedullary-like featuresô. 

Most recently the 2019 WHO guidelines1 recommend regarding these as NST variants 

(morphologic pattern). These tumours demonstrate all or some of the following features: a 

circumscribed or pushing border, a syncytial growth pattern, cells with high-grade vesicular 

nuclei with prominent nucleoli and prominent lymphoid infiltration. However, there is poor 

interobserver reproducibility of classification and overlap in features with carcinomas that 

have basal-like molecular profiles, carcinomas associated with BRCA1 mutations and 

some NST lesions with lymphoid rich stroma. Therefore, these tumours, as well as óbasal-

likeô carcinomas, are now considered variants of NST carcinoma rather than a distinct 

morphologic subtype. 

a) b) 

c) 










































































































































































































































































