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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.
It may rarely be necessary or even desirable to depart from the guidelines in the interests of
specific patients and special circumstances. The clinical risk of departing from the guidelines
should be assessed by the relevant multidisciplinary team (MDT); just as adherence to the
guidelines may not constitute 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 i 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 have been consulted during the preparation of the dataset:
1 National Co-ordinating Committee for Quality Assurance Radiologists

1 The Royal Collegeof Ra d i o | Brgast&towgp o

1 Association of Breast Surgery

i NHS Screening Programmes.

Evidence for the revised dataset was obtained from updates to international tumour grading,
staging and classification systems and by electronically searching medical literature databases for
relevant research evidence, systematic reviews and national or international breast cancers. The
level of evidence for the recommendations has been summarised (Appendix J). Unless otherwise
stated, the level of evidence corresponds to d&ood practice point (GPP): Recommended best
practice based on the clinical experience of the authors of the writing groupd

No major organisational changes or cost implications have been identified that would hinder the
implementation of the dataset for the core items.

A formal revision cycle for all cancer datasets takes place on a three-yearly basis. However, each
year, the College will ask the authors of the dataset, in conjunction with the relevant sub-specialty
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 two weeks for F e | | attergian. 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 Working Group on Cancer Services and was placed on the

College website for consultation with the membership from 21 October to 21 November 2015. All
comments received from the Working Group and the membership were addressed by the authors
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to the satisfaction of the Chair of the Working Group and the Director of Publishing and
Engagement.

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
Director of Clinical Effectiveness and are available on request. The authors of this document have
declared that there are no conflicts of interest.

Introduction

To reduce mortality from breast cancer requires all professional groups involved to perform to the
highest standards. The quality of pathological services is of the utmost importance; it is the
pathologist who invariably makes the definitive diagnoses 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 mammographic screening or symptomatic
presentation depends heavily on the quality of the pathology service.

This document has been produced by The Royal College of Pathologists and updates the NHS
Breast Screening Pr o g r a niNHSBSP) guidelines for pathology reporting in breast cancer
screening and The Royal College of Pat h o | dajases forsbheast cancer. It serves to give
guidance and recommendations on all aspects of pathology examination of breast lesions. It is
relevant to both screen-detected and symptomatic disease. Accurate pathology diagnoses and the
provision of prognostically significant information are important to ensure that patients are
managed appropriately and that that breast services and the NHSBSP are 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 aim to
encourage use of common terminology and definitions of breast disease and methods of
classifying breast cancer.

The reporting forms and the guidance in the following pages were produced after extensive and
lengthy consultation with participating pathologists. They define the RCPath set of data 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.

1. Certain features of invasive carcinoma (size, type, grade, lymphovascular invasion, lymph
node status) have been shown to be related to clinical outcome. Consequently these
features may be important in:

1 deciding on the most appropriate treatment for a particular patient, including the extent
of surgery and the use and choice of adjuvant therapy

1 monitoring breast screening programmes, the success of which is reflected by more
favourable prognostic features of the cancers detected

1 monitoring changing patterns of disease, particularly by cancer registries.

2.  Classification of ductal carcinoma in situ (DCIS) together with reporting of margins of
excision and size has been shown to be related to the probability of recurrence after local
excision and may influence the use of mastectomy or adjuvant radiotherapy.

3.  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 EQA scheme. Two of the major objectives for pathology quality assurance (QA) in the
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NHSBSP were to improve the consistency of diagnoses made by pathologists and the quality of
prognostic information in pathology reports. In order to achieve these objectives, a standardised
reporting proforma and, as stated above, supporting guidelines for reporting breast pathology were
developed jointly by The Royal College of Pathologists 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 could be evaluated in further rounds of the scheme. The EQA scheme now
incorporates a measure of performance appraisal.

In addition, guidance is included in this document on laboratory evaluation and reporting predictive
factors, specifically hormone receptor and HER2 status. New sections dealing with the handling of
oncoplastic and post neoadjuvant therapy surgical specimens are included, as are appendices on
immunohistochemistry and on emerging prognostic biomarkers.

Key changes in this edition

1 Document has been updated to the standards of the RCPath cancer datasets.

1 Improved guidance on specimen examination, including handling of oncoplastic and post-
neoadjuvant therapy specimens.

1 A back-to-basics approach, including recommendations on fixation, macroscopic handling
and measurement of tumour size.

1 Recognition of the implications of the 2015 Association of Breast Surgeonsérecommendation
of a 1 mm or greater margin distance as definition of complete excision on pathological
specimen handling.

1 Guidance on ER/PR/HER?2 staining and reporting, including the role of NEQAS, QA,
minimum numbers, audit and benchmarking.

Clarification of the definition of negative, borderline and positive HER2 status.

New appendix of routinely used immunohistochemistry adjuncts.

Guidance and synoptic reporting template for reporting post-neoadjuvant specimens.
Significant updates to reporting of lymph nodes, adopting a pragmatic approach.

The term dnultifocal/multicentricéreplaced by 6 mu |l t hpagi ve 6.

=A =4 =4 =2 =4 =4

Greater emphasis on adherence to criteria use for assessment of tumour type and use of
90% purity rule for definition of pure special type and 501 90% rule for mixed types.

1 Further clarification on change of definition of carcinomas with medullary-like features.

1 Specimen handling

1.1 General principles

Some 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, if so, the nature of the diagnosis (benign,
indeterminate (core/cytology biopsy categorised B3/C3 or B4/C4) or malignant). If no
preoperative diagnosis has been made, the surgical procedure will be in the form of a
diagnostic open biopsy 7 see section 1.5. Surgical QA guidelines indicate that such
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diagnostic specimens should be confined to removal of the lesion with a minimal amount of
surrounding tissue in order to avoid leaving a cosmetic defect. These specimens should
generally weigh less than 20 g and should therefore be weighed in the pathology laboratory
and the result included in the pathology report. The lesion may be impalpable, and
resection may require image-guided localisation using a wire, dye or radioisotope. 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
pat i eeguesh Such resection specimens should be confined to removal of the lesion
with a minimal amount of surrounding tissue, to avoid leaving a cosmetic defect. In some
centres, where available, vacuum assisted large bore needle resection may be used for the
resection of some benign and selected indeterminate (B3) lesions.

If a malignant diagnosis has been made, 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 method used, 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, which should be collated by the pathologist from the findings in multiple
specimens (if required).

Before examining the specimen the pathologist should ensure that they are aware of any
previous pathological findings, including the pre-operative diagnosis. The pathologist also
needs to be aware of the pre-operative clinical and radiological findings, including the
nature, size, site and location of the lesion(s) and any previous treatment (e.g. neoadjuvant
chemotherapy) as these will determine the most appropriate approach to examination,
dissection and block selection. The pathology request form should be used to convey this
information.

Pathology request form

A request form (Figure 1) with a standardised approach to its completion for all breast
tissue specimens is recommended. The information provided should be relevant to the
specimen type and includes at least the following items of information, in addition to
pat i demilslenographic information.

Date and (ideally) time of surgery.

Number of specimen containers submitted and their contents/type of specimen,
identifying each specimen separately and their relationship to each other.

3. History and clinical findings, including: whether right or left breast, number of lesions
and their size, location within the breast (clock-face/quadrant position), and whether
there is a history of neoadjuvant therapy including comment on clinical or radiological
response. A diagram can be very helpful.

4. Imaging (mammography, ultrasound, MRI) results, including type of imaging
abnormality, final imaging classification, size and location of imaging abnormality
(clock face/quadrant position).

5. Biopsy results for each lesion; if appropriate quoting previous histology
numbers/details and laboratory of origin if performed elsewhere.

Method of localisation used.

A diagram or description indicating the position of the orientating clips/sutures on the
specimen.

8.  Whether the relevant lesion was identified on specimen imaging, if performed.
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9. Radioactive specimens should be clearly labelled as such.

10.

clearance specimen.

11.

For axillary specimens: whether sentinel node, lymph node sample or axillary

BSU / Ward
Consultant:
Please affix patient’s sticker here A
(to include nama, address and D.O.B.) )
Path Meeting Date:
Routine / Rapid:
Symptomatic / Screening Previous Breast Specimens: Previous Number:
YES/NO
Nature of specimen: Side: Sampling method: For Histology use:
Nipple discharge RIGHT LEFT  |freehand SFX  |PCs  |BLK
FNA CENTRAL
Core Biopsy Ultrasound quided
Upper / Lower
Mammotome Biopsy Stereotaxis
Mammotome Excision Inner / Outer
Wide Local Excisi Mammotome
Diagnostic Excision Breast Lump Biopsy | ). wire
Mastectomy Microdachectomy
Clinical Abnormality | Clinical Score US Score Radiological Score | Image Abnormality
Yes / No 1. Nermal 1. Normal 1. Normal Single / Multifocal
Thickening / Mass 2. Benign 2. Benign 2. Benign Calcification
Other: 3. Equivocal 3. Equivocal 3. Equivocal Mass
4. Suspicious 4, Suspicious 4. Suspicious Asymmetry / Distortion
Size: mm |5, Malignant 5. Malignant 5. Malignant
Calcification Radiological Stze Axillary Procedure Specimen Weight
Benign None Clearance
Indeterminate mm sample Sentinel grams
Malignant
Other clinical details:
ER status required YES/NO
Specimen x-ray on PACS YES/NO
Signature: Second form sent YES/NO
Figure 1: An example specimen request form
CEff 220616 11 V1
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1.3. Surgical handling

It is anticipated that lesions will be resected according to a defined surgical protocol as per
the Surgical Guidelines for the management of breast cancer (Association of Breast
Surgeons at BASO 2009). If the surgical resection differs from the protocol, e.g. if
dissection does not extend to the deep fascia or skin when this is the norm, this should be
clearly indicated on the request form, as this will influence the examination of the margins
of the specimen.

A

The surgeon should orientate all breast cancer resection specimens. Each unit should
establish a code of orientation using either different lengths, or number, of sutures
and/or metal staples/clips or ink. The code should be anatomically relevant and assist
in accurate evaluation of the specimen and its margins. The nipple extension/direction
of the nipple should be separately marked. If clip/suture placement differs from the
agreed local protocol this should be clearly stated on the request form.

It is helpful if the site of the tumour in the breast is indicated on the specimen request
form as this will assist in identification of the margin nearest the nipple, if this has not
been marked by the surgeon. Diagrams can be very useful.

If more than one piece of tissue is removed, it should be made clear (e.g. using clips
and/or diagrams) how the samples are orientated with respect to each other in order to
simplify assessment of the size of the lesion and final distance to resection margins.

Intra-operative specimen radiography is mandatory for impalpable lesions requiring
localisation and recommended for all wide local excision procedures.! 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, whether digital or hard copy film must, however, be available to
the pathologist so that he/she can be certain of the nature of the lesion, e.g. mass,
stromal deformity, calcification and the site within the specimen, in order to facilitate
histological sampling.

It is strongly recommended that the specimen should be sent immediately to the
pathology laboratory and pre-dissected/incised, ideally in the fresh state. Ideally the
plane of maximum dimension of the tumour should be palpated and thus identified prior
to slicing to enable accurate incision through the tumour. 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 the latter circumstance, and by
arrangement with the pathologist, consideration should be given to training the surgeon
to make a controlled single or cruciate pair of incisions into the lesion from the posterior
aspect, thus preserving the integrity of key margins while allowing immediate
penetration of fixative (Figure 2a). Some centres have adopted a fixative injection
methodology to assist in fixation of larger mastectomy specimens. Refrigeration can
also be helpful in delaying autolysis.

The benefits of rapid fixation (good tissue morphological conservation with preservation
of mitotic figures and retention of proteins such as oestrogen receptor) in general
outweigh the desire to preserve the specimen intact prior to examination by the
pathologist. This is most important for mastectomy specimens into which formalin
penetration can be particularly poor resulting in tumour autolysis with consequent
effects on mitotic count as a component of histological grade, biomarker expression
including oestrogen receptors (ER) and the assessment of lymphovascular invasion.

[Level of evidence T GPP.]

CEff
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Laboratory handling

Once received in the laboratory, the entire clinically relevant surgical margins should be
inked so that the margins of excision can be easily determined histologically. This 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.
They also facilitate large block use if desired. India ink can be fixed after painting using
10% acetic acid. See section 1.7 below for detailed handling of mastectomy specimens.

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, type and lymphovascular invasion)
and expression of biomarkers, e.g. oestrogen receptor (ER). Specimens must be placed in
sufficient formalin (twice the volume of the specimen) or other appropriate fixative inside an
appropriately sized and shaped container either before or, preferably, after receipt by the
laboratory. Incision of the specimen as described above (section 1.3) is beneficial in
achieving rapid fixation of the tumour in larger specimens, particularly mastectomies.

There is no requirement to delay handling of radioactive specimens for reasons of radiation
risk.?2 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 why radiolabeled specimens
in pursuit of sentinel node biopsy should not be handled and/or dissected with any imposed
delay, in view of the low radiation exposure from such samples. Furthermore, those who
handle them do not need to be registered as Radiation Workers. However, any concerns
should be discussed with the local Radiation Protection Office. Aside from the pathology
dissection issues, the local Radiation Protection Office will make stipulations about
transport of specimens to the laboratory, and about discharge of radioactive material into
the waste system, with which the laboratory will need to comply.

Diagnostic localisation excision biopsies

These specimens are produced when a pre-operative diagnosis has not been made and
there are suspicious radiological or clinical findings, or when the pre-operative diagnosis is
of an indeterminate (e.g. C3/B3 or C4/B4) lesion.

1  The specimen should be inked, weighed, measured in three dimensions and then,
usually, serially sliced at intervals of approximately 3i 5 mm.

1  Specimens containing impalpable mammographic lesions, such as microcalcification,
will require specimen slice x-ray examination if a block selection process is undertaken
(i.e. those that are not embedded in their entirety). This enables blocks to be taken
from the areas corresponding to the mammographic abnormality as well as any other
suspicious areas identified.

Images can be annotated to indicate sites of block selection.

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.

1 Blocks should be taken to enable a measurement of the histological size of the lesion.
Where the maximum macroscopic dimension of a tumour can be blocked directly, it is
recommended that a single block across this aspect be taken.

1 Where a lesion is larger than can be assessed in a single block, a large block to
encompass the maximum dimension may be taken. When taking large blocks at least
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one other normal sized lesional block should be processed as well, to allow optimal
processing and to avoid the excessive use of antibodies in any immunohistochemistry.

If large blocks are not available, two or more blocks are recommended from the
maximum macroscopic dimension, so that the total tumour size can be estimated by
adding the portions together or measuring the maximum dimension on the two slides
fitted together. A diagram may be made of how the adjacent blocks relate to each other
to avoid misunderstanding of this relationship at the time of microscopy, with the risk of
overestimating the tumour size. Occasionally, when the plane of maximum dimension
of a non-spherical tumour is not known or is anticipated incorrectly, it may be
necessary to stack together the estimated block thicknesses along that axis, to obtain a
measurement. This will always be fairly inaccurate and the need to try to find the plane
of maximum dimension of the tumour prior to slicing is emphasised.

For diffuse tumours, especially diffuse lobular carcinomas, it may not be possible to
define macroscopically the true extent of tumour and in this case, either a large block
or consecutive blocks of the whole abnormal area (including adjacent fibrotic tissue)
may be necessary.

For larger specimens, sampling should be adequate to determine accurately the size of
the lesion. Sampling should include the extremes of the mammographic abnormality
and adjacent tissue in order to avoid underestimation of size. This is particularly
important with cases that prove to be DCIS (e.g. including cases with a pre-operative
core biopsy containing an atypical ductal epithelial proliferation) as it is recognised that
mammographic size may be an underestimate of true size.

If specimens are sent as more than one piece of tissue, it can be impossible to
measure the absolute extent of the lesion. In these cases, it is appropriate to take a
pragmatic approach and to measure the maximum size in each piece of tissue and add
the dimensions to give an estimated total size. If, however, the orientation of the
specimens can be determined, the true size can be ascertained more reliably.

If calcifications cannot be seen histologically, specimen block x-ray may be helpful to
determine their location in the sampled tissue.

Occasional cases will have had a diagnostic excision biopsy before definitive
treatment, or primary chemotherapy or exceptionally a frozen section may have been
performed. Tumour size assessment in these circumstances may be necessarily
inaccurate and an evaluation based on the ultrasound or radiographic size in
conjunction with the histology may be necessary. There may also be a problem where
multiple core biopsies have completely or partially removed a small tumour. In these
situations an estimate of the original tumour size should be given. An estimate of the
tumour size (and additional dataset items, such as histological grade and tumour type)
should be ascertained from review of the core biopsy and a comment made in the
report. This may need discussion with the radiologist and correlation with MR,
ultrasound and mammographic features.

Although pathology measurement of tumour size is considered the @old standard6 ,
pathologists are recommended to be pragmatic with respect to assessment of tumour
size; where accurate pathological assessment is not feasible then the imaging tumour
size, based on ultrasound, MRI or mammographic should be used as the best available
record of true tumour size and replace pathological size measurement.

Therapeutic wide local excisions
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.
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1.6.1 Wide local excision for invasive carcinoma: presenting as a mass lesion
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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.

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.! 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, e.g. central excisions. In such circumstances, when
tissue remains at the deep (posterior) or superficial (anterior) aspects of the specimen,
the distance to these margins is clinically relevant.

The surgeon should orientate cancer resection specimens. Each unit should establish
a code of orientation using either different lengths or numbers of sutures or metal
staples/clips or ink. The code should be anatomically relevant and assist in accurate
evaluation of the specimen and its margins. The nipple extension/direction of the nipple
may be separately marked by the surgeon and it is helpful if the request form indicates
the site of the tumour within the breast so that the radial margin of the specimen
nearest the nipple can be identified more easily.

The specimen should be weighed and measured in three dimensions.

The specimen should have been incised to allow prompt fixation (see above and
Figure 2a) and excision margins should be inked and the specimen can be sliced either
before fixation or (less preferably) after fixation.

The technique for examining the specimen and sampling the abnormality will vary
somewhat according to type of sample and specimen size and also according to
pathologist/laboratory preference therefore a degree of flexibility is required. Several
options are available. Whichever is utilised, 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. Three
preferred methods for handling these samples are described below in (Figures 2i 4).

Method 1: Radial block, with or without shave margin, examination

1

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 four blocks, which include the medial to lateral and superior to inferior
dimensions with the anterior-posterior portions on each of the four.

It may be possible to sample the lesion and its adjacent radial margin in one block from
smaller resections. Larger specimens may require tumour and margin blocking in two
(or more) cassettes.

Sections taken for measurement of distance to margins will include a slice through the
lesion to the radial edges of the specimen and will allow measurement of the lesion to
the margin distance.

One or more additional radial blocks extending to the closest margin (e.g.
superolateral, superomedial, inferomedial, inferolateral) should be taken if these are
the closest.

For larger specimens, sampling should include the periphery of the abnormality and
adjacent tissue in order to avoid underestimation of the size of the lesion. This is
particularly important for radiological microcalcifications associated with DCIS as it is
recognised that mammographic size can be an underestimate of true lesion size.

Additional shave margin blocks can be taken? (Figure 2c).
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Figure 2a: Cruciate incision of awide Figure 2b: Cruciate specimen

local excision specimen from the incision method for block sampling
posterior deep fascial margin to aid

fixation

Figure 2c: Cruciate specimen incision method for block sampling indicating
example radial and shave margin blocks annotated related to specimen

orientation
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Method 2: Serial slicing perpendicular to the medial i lateral plane (Figure 3)

1 This method is commonly used for examination of impalpable lesions such as
microcalcification (see section 1.6.2 below), as it enables specimen slice X-ray
mapping of the specimen and provides a high level of confidence that the lesion has
been accurately and adequately sampled.

1  The specimen can be sliced before fixation, or after fixation and marking of the excision
margins. The specimen is sliced at intervals of approximately 31 5 mm usually
perpendicular to the medial/lateral axis in the anterior/posterior plane.

Method 3: Serial slicing perpendicular to the superficial i deep plane

1 This is a variation of Method 2 and is particularly suitable for smaller specimens in
association with large block technigues. The entire specimen can be examined as a
small number of serial large sections. The technique is similar to the method currently
used to examine radical prostatectomy specimens in many centres.

For all methods

Details of the macroscopic appearances of the specimen should be recorded including:
9 tumour size in three dimensions

i distances to all margins.

The method use (see above) and number of blocks taken will depend on the size of the
specimen and the size of the abnormality. If the specimen is small it is best to block and
examine all the tissue. It is not possible to be prescriptive but sufficient blocks of the tumour
should be taken in order to accurately assess important primary characteristics, e.g. size,
grade, histological type and lymphovascular invasion. The number of tumour blocks will
vary with tumour size but is usually at least three. The edges of the tumour with
surrounding uninvolved tissue should also be examined in all three dimensions to identify
associated DCIS and peritumoural lymphovascular invasion not visible to the naked eye,
and permit accurate an assessment of whole tumour size.

If therapeutic samples are sent in more than one portion, it can be extremely difficult to
measure the absolute largest extent of the whole lesion present. In these cases it is
appropriate to measure the maximum distance in any piece of tissue and to add the
dimensions to give an estimated total size or preferably defer to the imaging size. If,
however, the orientation of the specimens can be determined, the size can be ascertained
more reliably.

1 All surgically relevant margins of therapeutic excision specimens should be sampled.
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.

1 The use of different colour inks/markers on an individual section can assist microscopic
identification of specific margins.

1 Some units use large blocks to embed the entirety of segmental excisions. This can
facilitate assessment of the presence of multiple invasive foci and whole tumour size but
the proper processing of these can delay the reporting of the case and storage may also
be problematic; many units therefore take a pragmatic approach to the problem.
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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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Wide local excision: sagittal slicing

posterior/deep
{inked biack)
nat visible

tumour marker

medial
(inked yellow)

(inked orange)
anterior/superficial

(inked green)
inferior
(Inked blue)

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
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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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1.6.2 Wide local excisions for ductal carcinoma in situ (DCIS): presenting as
mammographic calcification
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DCIS typically presents as a mammographically detected abnormality, usually
calcification, which may not be visible on macroscopic examination of the sliced tissue.
Specimens from patients presenting with such lesions will therefore benefit from a
combined radiological-pathological approach to diagnosis.

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.! It is essential that the
pathologist is informed if the usual surgical protocol has not been undertaken as this
will affect the optimum specimen handling methodology, e.g. central excisions, or
specimens where breast tissue remains at the deep (posterior) and superficial
(anterior) aspects of the excision, and the distance to these margins is thus clinically
relevant.

As noted above, the surgeon should mark the nipple duct margin; DCIS tracks towards
the nipple* and, in this plane in particular, can be some distance from the obvious area
of microcalcification. 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.

The specimen should have been X-rayed intra-operatively prior to receipt in order to
confirm the presence of the lesion within the specimen. The intraoperative radiographs
T whether digital or hard copy film - should be available to the pathologist who should
be aware of the size and location within the specimen of the radiological abnormality

The specimen should be weighed and measured in three dimensions.

The specimen excision margins should be inked and the specimen can be sliced either
before or after fixation. The use of different colour inks/markers on an individual section
can assist microscopic identification of specific margins. Inks which are radio-opaque
should ideally be avoided if applied prior to slice X-ray.

If the specimen is large, then incision before fixation is recommended. The specimen
should be sliced at intervals of approximately 3i 5 mm (see Figure 3c).

Serial slicing enables specimen slice radiographic mapping of the specimen which
provides a high level of confidence that the lesion has been accurately and adequately
sampled; slicing and X-raying the specimen slices enables blocks to be taken most
accurately from the areas corresponding to the mammographic abnormality as well as
from any other suspicious areas identified. This is essential to avoid underestimation of
lesion size and overestimation of the distance to specimen margins. Sites of sampling
can be annotated on the specimen radiograph for radiological-pathological correlation.

Macrophotography or schematic diagrams may also assist in recording macroscopic
findings and the block map as well as identifying individual sampled margins.

Sampling may be facilitated by the identification of any radiological marker (e.g. clip,
collagen marker or coil). Tissue changes relating to previous core biopsy are an
important landmark to indicate sampling of the site of the index lesion and should be
recorded in the report, particularly if the whole abnormality was removed by the cores.

The macroscopic and or radiographic lesion should be described and its size in three
dimensions and distance to margins recorded.

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. Samples 30 mm or less in maximum dimension should
be completely sliced, embedded and examined histologically. The site of all blocks
taken should be recorded.

For larger specimens sampling should include the extremes of the radiographic
calcification and adjacent tissue in order to avoid underestimation of the size of the
lesion. This is particularly important for microcalcifications associated with DCIS, as it is
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recognised that mammographic size may be an underestimate of the true lesion size.
Representative samples from the entire involved area should be taken. Sufficient
blocks should be taken to identify associated invasive carcinoma if present. Samples
should include areas of breast tissue from proximal (towards the nipple) and distal to
the calcification, as DCIS extends more frequently in this plane.* Defining the minimum
number of blocks that should be taken remains unclear, however it is recommended
that one to two block per 10 mm of the maximum dimension of the area of calcification
be taken. Measurement can be made in this way from the most distal involved duct
across the main area of calcification to the most proximal involved duct (see section
1.6.2).

Many units use large blocks to embed the entirety of segmental excisions although the
proper processing of these can delay the reporting of the case and storage may also
be problematic; units should therefore take a pragmatic approach.

All surgically relevant margins of therapeutic excision specimens should be sampled.
This will include all radial/circumferential margins (superior, inferior, medial, lateral and
nipple margins), and the deep (posterior) and superficial (anterior) if dictated by local
protocol or by the surgical procedure from an individual patient. Particular attention
should be paid to the margin nearest the mammographic abnormality and the margin
nearest the nipple.

If therapeutic samples are sent in more than one portion, it can be extremely difficult to
measure the absolute largest extent of the whole lesion present. In these cases, it is
appropriate to measure the maximum distance in any piece of tissue and to add the
dimensions to give an estimated total size. If, however, the orientation of the
specimens can be determined, the size can be ascertained more reliably.

1.6.3 Cavity shave/biopsy specimens

CEff
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The circumferential edge of a wide local excision specimen can be shaved and
examined by the pathologist to allow more extensive examination of the relevant
surgical resection margins. This is typically done after taking the radial tumour blocks.
This can produce a series of additional blocks including: superior shave, supero-lateral
shave, lateral shave, infero-lateral shave, inferior shave, infero-medial shave, medial
shave and supero-medial shaved edge, depending on the size of the specimen. As
closer margins than previously accepted as adequate are now being applied (e.g. 1mm
or being considered sufficient in many Centres) it is recommended that shave margin
specimens <1mm thick are sliced perpendicular to the new margin face so that the
distance to margins can be recorded.

The surgeon may provide separate cavity shaves, which may be submitted to the
laboratoryas 6 b & d o p sTheesge®f. each specimen should be clearly labelled and
each specimen examined separately.

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

Cavity shave specimens submitted by the surgeons are generally a sheet of
fibroadipose tissue with marker suture or other marking on one surface. After weighing
and measuring, paying particular regard to their thickness, their new external surface
should be inked, taking great care not to ink the internal margin.

Cavity shaves should be blocked out in total where feasible. If of a larger size, such
that this is impractical, they should be sliced and the densest or most suspicious areas
blocked out, block sampling should focus on the new margin region. It is recommended
that such specimens are sliced perpendicular to the new margin face; if the specimen
is small all slices can be blocked together as one or two blocks whilst for larger
specimens a representative sample of slices should be blocked.

Immediate re-excision specimens should be dealt with as described below.

220616 23 V1 Final



164

1.7

1.71

CEff

Re-excision specimens

If a radiological abnormality extends close to a margin on an intraoperative specimen
radiograph, the surgeon may undertake an immediate re-excision of that particular margin.
Similarly, if there is a surgically palpable abnormality extending close to a margin
intraoperatively during the operation, the surgeon may undertake an immediate re-excision
of that particular aspect. A separate re-excision specimen may therefore be taken either! at
the time of initial surgery,? subsequent to the discovery of incomplete excision in a
therapeutic excision or® following diagnostic localisation biopsy. The aim of such a
procedure is to remove either all of the previous biopsy site and its margins, or one or more
specific margins known, or suspected, to be involved by the disease process. Whenever re-
excision has been performed, the surgeon should orientate the re-excision specimen.

1 Re-excision specimens can be weighed and serially sliced at 31 5 mm.

1 Blocks taken should be recorded in such a way as to permit accurate assessment of
the adequacy of excision and size of any malighant lesions identified.

T Itis difficult to be proscriptive regarding the extent of block sampling as the nature and
size of these specimens varies; the focus should be on the new excision margin rather
than exhaustive detection of residual disease.

1  If re-excision specimens have been taken which contain further tumour, it can be
extremely difficult to determine the absolute size of lesion. A pragmatic approach is
required, and the maximum distance in each piece of tissue can be measured and
added 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.

1 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.

Mastectomy specimens

Mastectomy specimens for invasive carcinoma: presenting as mass lesion
(Figures 5a and 5b)

1 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. The location of the tumour or tumours should be stated on the request
form or indicated in a diagram.

1 A method should be employed to ensure rapid fixation of the tumour and the rest of the
specimen. ldeally, this will be on receipt of the fresh specimen in the pathology
laboratory, allowing immediate incision of the tumour and slicing of the breast prior to
placing in fixative. If resources do not permit such a procedure, then alternatives must
be employed, e.g. the surgeon may incise the specimen in a controlled way as
described in section 1.3. Some centres have adopted a fixative injection methodology
to assist in fixation of larger mastectomy specimens. Good fixation is vital to preserve
the morphological detail. Mastectomy specimens for invasive carcinoma should not be
allowed to fix without prior incision of the tumour. Poor tumour preservation precludes
assessment of dataset details such as histological grade and lymphovascular invasion
and can result in false negative biomarker (e.g. hormone receptor) assessment.
Specimens must be placed in sufficient formalin inside an appropriately sized and
shaped container either before or, preferably after, receipt by the laboratory.

1 Procedures for 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 why radiolabelled
specimens in pursuit of sentinel node biopsy should not be handled and/or dissected
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without any imposed delay, so low is the radiation exposure from these. Further, those
who handle them do not need to be registered as Radiation Workers.? Aside from the
pathology dissection issues, the local Radiation Protection Office will make stipulations
about transport of specimens to the laboratory, and about discharge of radioactive
material into the waste system, with which the laboratory will need to comply.

1 The tumour is conventionally incised from the deep (posterior) fascial plane in the
sagittal plane at a maximum of 10 mm intervals after inking, e.g. with India ink (Figure
5). Differential colour marking of anterior, posterior and radial surfaces may facilitate
orientation both prior and subsequent to block taking in skin-sparing mastectomies.
Slicing in the coronal plane from deep (posterior) to anterior (superficial) (Figure 6) may
be appropriate in some cases, particularly where it may facilitate correlation with
imaging findings.

1  Alternatively, the centre of 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 anterior-posterior, medial-lateral and superior-inferior dimensions
(Figures 2a and 2b).

1  The apparently normal portion of the mastectomy specimens should also be sliced at
10mm intervals and examined by eye and palpation to identify any additional
abnormalities. These should be described and sampled and their position relative to
the main mass lesion recorded.

Details of the macroscopic appearances of the specimen should be recorded including:
I Tumour size in three dimensions

1 If multiple tumours are identified, the distance between tumours should be measured
and dimensions of each tumour recorded. It is recommended that the tissue between
tumour deposits is sampled to ascertain if the foci are truly separate or, for example,
arising within a large area of in situ carcinoma.

1 Itis not possible to be proscriptive but sufficient blocks of the tumour should be taken
in order to accurately assess important primary characteristics, e.g. grade, type and
presence of absence of lymphovascular invasion. The number of tumour blocks taken
will vary with tumour size and relate to specimen examination method (Figures 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 and permit an assessment of
whole tumour size and to search for the presence of lymphovascular invasion.

1  Slice specimen radiography may be required to identify calcifying DCIS associated with
small invasive carcinomas or located elsewhere in the specimen. This may have been
detected preoperatively and identification may be facilitated by the presence of a
radiological marker clip, collagen marker, or coil and by macroscopic changes relating
to previous core biopsy.

1 The number of conventionally sized blocks taken from the main tumour area per
specimen will vary with tumour and specimen size.

1 Large blocks may be very helpful in determining the presence of multiple invasive foci,
and whole tumour size, i.e. including surrounding DCIS.

1 In addition to areas corresponding to radiological or 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.

1  The nipple should be examined macroscopically and histologically in cases with clinical
evidence of P a g ediséase.

9 Should resources permit, representative sampling of the nipple-areolar complex can be
performed to ensure adequate assessment of co-existing DCIS size and to determine
the presence of occult mammary P a g ediséase.
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The best method to assess nipple duct involvement by DCIS is a coronal section

through the nipple which allows visualisation of all nipple ducts in one cross-section. A
sagittal section through the skin of the nipple can be taken to exclude occultPaget 6 s
disease (see Figures 5a, 5b, 5c).

Measuring the 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.

Additional sampling of quadrants can be performed if resources permit as these can
assist in the identification of occult extensive disease.

The margins of a mastectomy specimen should be examined histologically if the
tumour is very close to or abutting a margin; this includes the anterior margin of skin-
sparing mastectomies.

Mastectomy specimens for ductal carcinoma in situ (DCIS) presenting as
mammographic calcification

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.

1

Some mastectomy specimens will be skin sparing procedures and include only a small
amount of skin around the nipple anteriorly. All mastectomy specimens should be
orientated by the surgeon, e.g. by placing a suture in the axillary tail and/or the superior
edge of the skin anteriorly.

The posterior aspect of the specimen is conventionally painted, e.g. with India ink.

Some centres find differential colour inking of anterior, posterior and radial margins
helpful to preserve orientation both before and after block taking if the mastectomy is a
skin sparing procedure.

The specimen should be incised as soon as possible after resection at approximately
10mm intervals in the sagittal plane to permit rapid fixation of the specimen and this is
essential if the specimen contains a mass lesion likely to correspond to an invasive
carcinoma (see above).

Slicing in the coronal plane may be appropriate in some cases particularly where it may
facilitate correlation with imaging findings.

Removal or incision of the nipple for separate fixation prior to dissection may facilitate
subsequent block taking.

After adequate fixation, and further slicing if required, it can be very helpful to x-ray the
specimen slices to facilitate identification and accurate sampling of the radiological
abnormality.

Accurate localisation of the lesion(s) may be facilitated by the presence of a
radiological marker clip, collagen marker, or coil and by the identification of
macroscopic changes relating to any previous core biopsy.
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Figure 5a: Mastectomy specimen examination using sagittal slicing to assist
specimen fixation and block sampling

CEff 220616 27 V1 Final



Figure 5b: Mastectomy specimen examination using sagittal slicing to assist
specimen fixation and block sampling with use of ink to support
specimen margin orientation if required
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Mastectomy (left): coronal slicing (skin sparing)
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Figure 5¢c: Mastectomy specimen examination using coronal slicing to assist
specimen fixation and block sampling with use of ink to support

specimen margin orientation if required
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The extent of sampling will depend on the radiological size of the lesion. Sampling
should include the extremes of the radiographic calcification and adjacent tissue in
order 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. 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 1 to 2 conventional blocks
per 10 mm of calcification be taken.

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
more accurately.

In addition to areas corresponding to the radiological abnormality, 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. These
should be described and sampled and their position in relation to the main lesion
recorded.

The lateral end of the specimen should be examined by eye and palpation for the
presence of intramammary or low axillary lymph nodes.

Representative sampling of the nipple-areolar complex should be performed to ensure
adequate assessment of DCIS size and to determine the presence of mammary

P a g edisé@ase. This can include a coronal section through the nipple or immediately
subareolar tissue to allow visualisation of all nipple ducts in one cross-section and a
sagittal section through the surface skin of the nipple and subareolar tissue. Measuring
the distance of the tumour from the nipple can facilitate determination of size of lesion if
the nipple ducts are subsequently found to contain DCIS.

Additional sampling of quadrants can be performed if resources permit as these can
enable identification occult extensive disease.

Completion mastectomies (following incomplete excision in a wide local excision)

1

The specimen should be fixed, inked and sliced as detailed above. 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, focussing 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 particularly thoroughly sampled.

The nipple can be sampled as described above.

Sections from other quadrants should be taken if any suspicious areas are noted
macroscopically.

Therapeutic excision and mastectomy specimens for invasive carcinoma following
neoadjuvant chemotherapy: macroscopic handling

Some patients with high-grade, large, locally advanced or inflammatory breast cancers may
receive chemotherapy prior to surgery. This permits an assessment of tumour responsive-
ness to the chemotherapy and may result in tumour down-staging, i.e. a reduction in
tumour size and/or nodal involvement.

1 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-
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neoadjuvant chemotherapy specimen, when the situation is more common than
following primary endocrine therapy.

1 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 identification of 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 is not provided on the request form by the surgeon. Multiple invasive foci
similarly may be missed if inadequate information is given to the pathologist.

1 Theinitial 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.

1 Specimens from post neoadjuvant chemotherapy cases should be orientated as
described above for other specimens and as per local protocol and sent to the
laboratory.

1 Adequate and prompt fixation is as important here as in any other breast specimen.

1 A marker may be inserted into the tumour prior to starting treatment and its localisation
within the excised breast tissue can help determine the site of tumour bed. In order to
ensure that this tumour site is completely removed some units mark the skin to
delineate the tumour size prior to treatment and this can also be helpful. In essence, for
these specimens close working with the other members of the multidisciplinary team is
vital.

1 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.

9 If there has been a significant tumour response, the lesion may be difficult to identify,
both with the naked eye 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 (pathologically and radiologically). In such cases the marker, or residual
microcalcification, can be seen in specimen X-ray and direct the attention of the
pathologist to the appropriate area. Often the marker can be detected macroscopically
on thin slicing of the specimen.

1  The tumour bed (as identified by the location of the radiological marker, in conjunction
with clinically described site and macroscopic recognition of corresponding mass or
area of fibrosis) should be thoroughly sampled in order to detect residual disease and
allow for assessment of the tumour bed in three dimensions.

1 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 two dimensions seen histologically.

1  Atumour that has responded to chemotherapy may regress focally and appear as
multiple apparently separate foci. Blocks should therefore be taken to include the entire
tumour bed as residual tumour foci may as a consequence be scattered throughout it.

1 Large blocks, if available, are very 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.

1  The margins of therapeutic wide local excision specimens post neoadjuvant
chemotherapy should be sampled particularly thoroughly.
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1 Lymph nodes should be blocked as per the guidelines for those patients who have not
received neoadjuvant therapy, depending on the surgical procedure (i.e. sentinel lymph
node or axillary clearance). Like the lesion in the breast, lymph nodes may also be
more difficult to identify macroscopically after neoadjuvant treatment; some patients
may have had a pre-treatment sentinel lymph node biopsy and others may be known to
have metastatic disease (confirmed by pre-operative, pre-therapy ultrasound guided
FNAC or core). In both such situations macroscopic assessment of the lymph nodes
may be difficult. There is also some evidence that there is a decreased yield of nodes
in patients who have received neoadjuvant chemotherapy.®

1.9 Oncoplastic specimens

The concept of oncoplastic surgery combines the aim of completely removingthep at i ent 6 s
breast cancer whilst maintaining breast aesthetics by achieving a good cosmetic outcome.

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

for partial reconstruction of wide excision defects can be used which allow the surgeon to

remove large portions of cancer-bearing tissue without compromising cosmesis. Such wide

local excision specimens may contain larger tumours than could classically be removed by

complete local excision 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. The tumour is usually
further from the margins, so that less thorough sampling of the margins is needed.
Specifically, shave sections of a margin can be avoided if the lesion is more than 30 mm
from that margin as it is extremely rare for disease (invasive carcinoma or DCIS) to be
identified in that shaved aspect without clear evidence of multifocal or occult extensive
disease identified which will be detected using radial blocks or serial slicing methods®
Similarly sampling of re-excision specimens can be limited unless the carcinoma is close to
the relevant margin of the main excision specimen.

Contralateral breast reductions specimens from patients with breast cancer, and
prophylactic mastectomies from those at high risk, should be sampled more thoroughly
than for cosmetic breast reductions, as the likelihood of identifying a risk or precursor lesion
is higher. Tissue removed from non-oncoplastic cosmetic breast procedures are generally
submitted for pathology examination. It is recognised that there is a risk of identification of
detection of invasive cancer, in situ carcinoma or atypical hyperplasia in such specimens,
albeit at very low frequency. The risk of such abnormalities appears to be higher in patients
over the age of 40. Such specimens should be carefully visual inspected, manually
palpated and sliced at between 5 and 10 mm thickness. Abnormal areas should be
sampled for pathological examination. It is recommended that a minimum of two 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 of over the age 40, additional block sampling can be
considered. Recommendations on handling other breast specimens (e.g. major duct
excisions) can be found in the RCPathd sssue pathways guidance.

1.10 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.

1.10.1 Sentinel lymph node and lymph node sample specimens

1  Designated individual lymph node specimens should be identified separately from the
breast sample and placed in clearly labelled specimen containers for routine fixation.
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Each lymph node identified should be examined and blocked independently for
histological examination.

If surrounding fat is removed prior to slicing, care should be taken not to damage the
capsule or slice into nodal tissue leading to overestimation of the number of lymph
nodes present.

The method used should provide the highest chance of finding metastatic disease by
conventional microscopic examination of haematoxylin and eosin (H&E) stained tissue
sections.

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

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).

All of the tissue blocks prepared should be embedded and examined histologically; for
larger lymph nodes, this may necessitate examination as more than one paraffin block.

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
worrisome cells are identified, if initial sections do not achieve a full-face section, and
to determine the maximum size of any metastatic deposits.

Immunohistochemistry may be helpful if there are cells suspicious of carcinoma seen in
the H&E section. Immunohistochemistry for broad spectrum cytokeratins, clone
AE1/AE3, is currently recommended.® 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).

Sentinel Lymph Node: slicing perpendicular to the long axis

s2mm
slice
capsule >
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|
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Figure 6: Diagram to illustrate lymph node slicing perpendicular to the long axis

1.10.2 Axillary clearance specimens

1

CEff

Histopathological examination should be performed on all lymph nodes received, and
the report should state the total number of lymph nodes and the total number
containing metastasis.

Axillary clearance specimens should be placed in clearly labelled containers with
sufficient formalin for routine fixation.
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1.10.3

1  Axillary node specimens received with mastectomy or surgical excision 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 such samples. The use of clearing
agents or B o u i soldtisn may increase lymph node yield; however, this is time
consuming and expensive and is not regarded as essential.

1  Axillary lymph nodes may be softer and more difficult to palpate in post chemotherapy
specimens and lymph node yields may be lower.®

1  An axillary clearance specimen can be divided into three levels if the surgeon has
marked the specimen appropriately.

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

Tissue blocks
a) Minimum standard method
T every lymph node identified should be examined histologically

I the method should ensure that the total number of lymph nodes should be
assessable; this necessitates a minimum examination of at least one slice of tissue
from each node

T this minimum standard allows examination of multiple lymph nodes as composite
blocks.

b) Ideal methodology

i each lymph node should be blocked and examined as described above in section
1.10.1 for sentinel lymph node and axillary lymph node samples.

Intraoperative examination of lymph nodes

Intraoperative assessment of lymph nodes is not regarded as routine but 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, to some extent, been
influenced by the results of, and clinical questions raised by, the American College of
Surgeons Oncology Group Z0011 trial.” Although the histopathological assessment of
lymph nodes, as well as other pathological features, of patients included in this trial is
poorly described/missing (as an example 28% of those patients in the sentinel lymph node
biopsy arm had unknown histological grade and 7% in this arm were actually node
negative), clinicians in the UK are questioning the need for axillary clearance in those
patients with low volume nodal metastatic disease in particular. 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.

1.10.3.1 Frozen section examination and touch imprint cytology

CEff

Frozen section examination of lymph nodes for metastatic carcinoma detects about 70% of
metastases (about 90% of macrometastases and 40% of micrometastases).® 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%.°

One particular circumstance in which intraoperative assessment is reasonable is when a
sentinel node has a macroscopic appearance highly suspicious of metastatic carcinoma.
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1.10.3.2 Molecular techniques

2.1
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Two molecular assays have been widely tested, but only one of these, one-step nucleic
acid amplification (OSNA), is still commercially available.’® Conventional histology has
excellent specificity, but may miss small metastases. OSNA has about 96% agreement with
alternate slice histology. The OSNA assay was formally approved by NICE in August 2013.
NICE stated: i Wh o lyraph node analysis using the RD-100i OSNA system is
recommended as an option for detecting sentinel lymph node metastases in people with
early invasive breast cancer who have a sentinel lymph node biopsy and in whom axillary
lymph node dissection will be considered. The accuracy of histopathology in any setting
could not be 100% because time and resources did not allow every slice of a node to be
analysed for metastases. Whole node analysis should be fully implemented in local clinical
practice to reduce the risk of tissue allocationb i as . 0

After intraoperative assessment, any residual sentinel lymph node should be examined as
in section 1.10.1, above.

Classifying benign lesions

This section should be used to classify benign lesions identified in excision specimens.
Most pathologist do not sub-classify and report benign conditions co-existing with
established in situ or invasive carcinoma unless directly relevant (for example as
explanation of radiological abnormality).

Solitary cyst

This term should be used when the abnormality appears to be a solitary cyst (Figure 7, top
left). The size is usually greater than 10 mm and the lining attenuated or apocrine in type.
The latter may show papillary apocrine change, which should be indexed separately under
epithelial proliferation of appropriate type. If multiple cysts are present, it is better to use the
term o6 f i br ob & s geeliElow). Papillary lesions associated with cystic change should
not be entered here but under papilloma or carcinoma.

Figure 7: A benign simple cyst with mild atypical lobular hyperplasia found as an
incidental finding in the adjacent breast tissue
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2.2
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Fibrocystic change (Figures 8a, 8b, 8c and 8d)

This term is used for cases with a constellation of benign features including cysts, some of
which may be lined by apocrine 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 fibroadenomata, papillomata or sclerosing lesions should be coded here.

Apocrine metaplasia occurring in lobules without cystic change may produce a worrisome
appearance, occasionally mistaken for carcinoma. This change should be specified as
6 a p o ca d enreo undes @her benign lesions. Apocrine adenosis is used to refer to
apocrine change within sclerosing adenosis.

Papillary apocrine hyperplasia (Figures 8c and 8d) should be indexed separately under
epithelial proliferation with or without atypia, depending on its appearance. Apocrine
epithelium lining cysts may show a variety of architectural patterns: simple, complex (with
small papillae) or highly complex (with interconnecting bars and bridges). It should be noted
that apocrine cells often exhibit a degree of pleomorphism greater than is seen in normal
breast cells. Hyperplasia should therefore be regarded as atypical only when the cytological
changes are significantly more pronounced than usual with a greater than three 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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benign complex papilloma hyperplasia
220616 36 V1l Final



2.3

2.4
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Columnar cell change without atypia (see Figures 17a, 17b, 17c and 17d)

Columnar cell change represents a spectrum, ranging from bland columnar cell change,
through columnar cell hyperplasia to flat epithelial atypia and flat high-grade DCIS! 12,
These lesions are increasingly identified as a result of extensive investigations of
radiological microcalcification’® (see also section 4.3). These lesions are described
elsewhere (see section 4.3.3) and are dealt with in the previously published monograph in
Appendix I.

Fibroadenoma

A benign lesion composed of connective tissue and epithelium exhibiting a pericanalicular
and/or intracanalicular growth pattern (Figures 9a and 9b). 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 some changes commonly seen in lobular
epithelium elsewhere in the breast (e.g. apocrine metaplasia, sclerosing adenosis, blunt
duct adenosis, hyperplasia of usual type) may occur in fiboroadenomas. These need not be
recorded separately unless they amount to atypical hyperplasia or in situ carcinoma.

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 or change but may be recorded as fibroadenoma
on the reporting form if they produce a macroscopically visible or palpable mass.
Consequently, fiboroadenomas need not be 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 in the screening programme. Fibroadenomas are occasionally
multiple.

For the purposes of the screening form, tubular adenomas can be included with
fiboroadenomas.

Malignant change occurs rarely in the epithelial component. This usually takes the form of
carcinoma in situ, more frequently lobular than ductal.

Fibroadenomas should be distinguished from phyllodes tumours (Figures 10). Malignant
phyllodes tumours are easily identified by their cellular highly atypical sarcoma-like stroma
(or less, commonly truly sarcomatous elements, see liposarcoma in Figure 10a) (Figures
10a and 10b). Benign and borderline variants are more difficult to diagnose but the main
feature is the more cellular stroma (see Table 1). Phyllodes tumours may also exhibit an
enhanced intracanalicular growth pattern with club-like projections into cystic spaces and
there is often overgrowth of stroma at the expense of the epithelium. 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; fibroadenomas may be very large and phyllodes tumours
small. For purposes of convenience, benign and borderline phyllodes tumours should be
specified under 6 o t bemign | e s i andh malignant phyllodes tumours (Figures 10a and
10b) under 6 o t mmadignant t u moalthodgh it is recognised that histological appearance
is often not a good predictor of behaviour.
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Figure 9:

pericanalicular (b) types

Examples of benign fibroadenomas of intracannalicular (a) and

Figure 10: Examples of malignant phyllodes tumours with stromal liposarcoma like
differentiation (a) and high-grade spindle cell stromal differentiation (b)

Table 1: Histological features of benign, borderline and malignant phyllodes tumours®

Feature

Benign

Borderline

Malignant

Border

Well defined

May be focally
infiltrative

Infiltrative

Stromal cellularity

Greater than in
fibroadenoma but usually
mild, may be non-uniform.
Sub-epithelial
accentuation may be seen

Cellular, usually
moderate, may be
non-uniform

Cellular, usually
markedly so

Mitoses

<5 per 10 high power
fields

51 9 per 10 high
power fields

Usually 10 or more
per 10 high power
fields

Stromal cell atypia None or mild Mild or moderate May be marked
Stromal overgrowth Absent Absent or focal Often present
Malignant Absent Absent Uncommon but if
heterologous present diagnostic.
elements
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2.5
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Papilloma

A papilloma is defined as a tumour with an arborescent, fibrovascular stroma covered by an
inner myoepithelial and outer epithelial layer (Figure 11a). Epithelial hyperplasia without
cytological atypia is often present and should not be recorded separately (Figure 11b).
Atypical hyperplasia is rarely seen and, when present, should be recorded separately under
OEpi t Rebli af seeaalsd sention 4.4. Use of the term atypical papilloma is
discouraged. Epithelial nuclei are usually vesicular with delicate nuclear membranes and
inconspicuous nucleoli. Apocrine metaplasia is frequently observed but should not be
recorded separately on the reporting form (see Table 2). 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.

The term dntracystic p a p i | s sometides used by radiologists to describe a papilloma
in a widely dilated duct. These lesions should simply be classified as papilloma on the form.
These tumours should be differentiated from an encysted papillary carcinoma.* For
distinction from encysted papillary carcinoma, see Table 2, section 5.3 and Figures 27b to
27d).

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
atypical hyperplasia and ductal carcinoma in situ, the latter usually of low grade, which
should be recorded separately (see section 4). This malignant change may be focal within
the lesion and therefore extensive sampling may be required. Some sub-areolar papillomas
causing nipple discharge may be very small and extensive sampling may be required to
detect them.

Lesions termed ductal adenoma (sclerosed duct papilloma) exhibit a variable appearance,
which overlap with other benign breast lesions. They may resemble papillomas except that
they exhibit an adenomatous rather than a papillary growth pattern. These cases should be
grouped under papilloma on the form. Indeed, some tumours may exhibit both papillary and
adenomatous features. Some ductal adenomas may show pronounced central and/or
peripheral fibrosis and overlap with complex sclerosing lesions (see 3.7) and some use the
term complex sclerosing papillary lesion for these entities.

Figure 11: Examples of a benign sclerosed papillary lesion at low magnification (a)
and with florid associated usual type epithelial hyperplasia (b)
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Table 2: Distinction of papilloma from papillary carcinoma in situ and encysted
papillary carcinoma (All the features of a lesion should be taken into
account when making a diagnosis. No criterion is reliable alone.)

Features Papilloma Papillary carcinomain situ and
encysted papillary carcinoma
Fibrovascular cores Usually broad and extend Very variable, usually fine. May
throughout lesion be lacking in at least part of the
lesion
Cells covering papillae | Myoepithelial layer always Myoepithelial cells usually absent,
present. but when present may form a

discontinuous layer.

Cells often taller and more

Single layer of regular monotonous with oval nuclei, the
luminal epithelium OR long axes of which lie

features of regular usual perpendicular to the stromal core
type hyperplasia. of the papillae. Nuclei may be

hyperchromatic. Epithelial
multilayering frequent, often
producing cribriform and
micropapillary patterns overlying
the papillae or lining the wall.

Mitoses Infrequent, no abnormal More frequent, abnormal forms
forms may be seen

Apocrine metaplasia Common Rare

Surrounding tissue Benign changes may be Surrounding ducts may bear
present, including usual DCIS
epithelial hyperplasia

Necrosis and May occur in either lesion, not helpful in discrimination

haemorrhage

Periductal and intra- May occur in either lesion, not helpful in discrimination

lesional fibrosis

The condition of adenoma of the nipple (Figures 12a and 12b) should not be classified as
papilloma in the screening form but specified under 6 B e nliegions, Ot h eThisdshould be
distinguished from the rare syringomatous adenoma of the nipple composed of ducts and
tubules with an apparent infiltrative pattern.

Figure 12: Example of a benign nipple adenoma at low (a) and high (b)
magnification
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2.6 Sclerosing adenosis

Sclerosing adenosis is an organoid lobular enlargement in which increased numbers of
acinar structures exhibit elongation and distortion (Figures 13a, b and c). The normal two-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.

There may be coalescence of adjacent lobules of sclerosing adenosis to form a mass
detectable by mammography or macroscopic examination. The term 6 n o d scle@sing
adenoosd &de ntousm ohas béen 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 two
changes should be recorded separately.

Occasionally apocrine metaplasia is seen in areas of sclerosing adenosis ( 6apocri ne
a d e n o swiths d@ )without cytological atypia (Figure 13d). It can produce a worrying
appearance and should not be mistaken for malignancy. This has a lobular architecture at

low power and there are usually adjacent benign changes with sclerosing adenosis and

apocrine metaplasia. Rarely, the epithelium in sclerosing adenosis may 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 (Figures 32a to
32e), microglandular adenosis (Figures 13e to 13g) and radial scar (Figure 14).*® In tubular
carcinoma, the infiltrating tubules exhibit cytological atypia and lack a myoepithelial layer
and a lobular organoid growth pattern; ductal carcinoma in situ (DCIS) is a frequent
accompaniment. Microglandular adenosis (Figures 13e to 13g) differs from sclerosing
adenosis in lacking the lobular organoid growth pattern and being composed of rounded
tubules lined by a single layer of cells lacking cytological atypia. The glandular distortion of
sclerosing adenosis is lacking. Radial scar is distinguished from sclerosing adenosis by its
characteristic floret-type growth pattern with ducto-lobular structures radiating out from a
central zone of dense fibro-elastotic tissue. Immunohistochemistry for myoepithelial
markers (e.g. p63, smooth muscle myosin heavy chain, see Appendix G) will show the
presence of a myoepithelial marker in the above benign conditions (sclerosing adenosis,
radial scar/complex sclerosing lesion) with the exception of microglandular adenosis (see
Figure 13f) and an absence of a myoepithelial layer in tubular carcinomas.

2.7 Sclerosing lesions (complex sclerosing lesion/radial scar)

The term complex sclerosing lesion/radial scar includes those sclerosing lesions with a
pseudoinfiltrative growth pattern. A radial scar is defined as being 10 mm or less in
diameter and consists of a central fibro-elastic zone from which radiate out tubular
structures that are two-layered and may exhibit intra-luminal proliferation. Tubules
entrapped within the central zone of fibro-elastosis exhibit a more random, non-organoid
arrangement (Figure 14). Lesions greater than 10 mm are generally termed complex
sclerosing lesions. They have all the features of radial scars 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 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.

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.
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The main differential diagnosis is carcinoma of tubular or low-grade 6 d u ctypea Thé major
distinguishing features are the presence of myoepithelium and basement membrane around
the tubules of the sclerosing lesions. Immunocytochemical studies for myoepithelial cells (e.g.
p63, smooth muscle myosin i heavy chain) are useful, see Appendix G. Cytological atypia is
also lacking and any 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.

Figure 13: Examples of sclerosing
adenosis (a, b, c, d) with associated
apocrine change (a) and apocrine
atypia (d). When compared with an
example of microglandular adenosis
(e, f, g) the lack of myoepithelial
cells in the latter, demonstrated by
lack of p63 reactivity (f) is a helpful
diagnostic feature. Microglandular
adenosis is typically positive for
S100 protein (g)
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