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Non-operative diagnosis has become the norm in breast
disease assessment and, until relatively recently, fine
needle aspiration cytology has been the sampling method
of choice. The introduction of automated core biopsy guns
in the mid 1990s led to the additional introduction of core
biopsy in assessment units. This paper presents a summary
of the guidance on handling and routine reporting of
breast needle core biopsy specimens in the context of
breast disease multidisciplinary assessment. This guidance
has been produced by the UK National Coordinating
Committee for Breast Screening Pathology and is endorsed
by the European Commission working group on breast
screening pathology.
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S
ince 1993, the UK National Coordinating
Committee for Breast Cancer Screening
Pathology (NCCBSP) has been responsible

for pathology quality assurance in the UK
National Health Service Breast Screening
Programme (NHSBSP). The committee has
published guidelines for fine needle aspiration
cytology (FNAC) procedures and reporting in
breast cancer screening,1 which have been
adopted with minor modifications by the
European Union, and form the basis of the
European guidelines.2 Non-operative diagnosis
has become the norm in breast screening
assessment and, until relatively recently, FNAC
has been the sampling method of choice. The
introduction of automated core biopsy guns in
the mid 1990s led to the additional introduction
of core biopsy in assessment units. Updated
guidelines published in 2001 by the NCCBSP3

were endorsed by the European Commission
working group on breast screening pathology,
and include recommendations for specimen
handling and reporting of needle core biopsy
(WBN), in addition to FNAC samples, in breast
screening assessment. We present here a sum-
mary of those guidelines.

‘‘The highest levels of diagnostic accuracy in
the non-operative diagnosis of breast disease
are achieved by means of a triple approach,
combining the results of imaging and clinical

examination with fine needle aspiration
cytology and/or needle core biopsy’’

The role of non-operative diagnosis in the
assessment of breast lesions is to provide,
whenever possible, a definitive diagnosis, allow-
ing rapid referral for treatment in malignant
cases, ideally in one operative procedure.
Definitive non-operative diagnosis of benign
conditions is also useful, leading to prompt
reassurance and discharge of the patient from
the clinic and return to routine recall. The
highest levels of diagnostic accuracy in the
non-operative diagnosis of breast disease are
achieved by means of a triple approach,4 combin-
ing the results of imaging and clinical examina-
tion with FNAC and/or WBN. When all three
modalities agree, the degree of diagnostic accu-
racy exceeds 99%.5 Similar levels of accuracy
have been obtained for impalpable lesions where
clinical examination was non-contributory.6

Review of published series of image guided
breast WBN shows that higher sensitivity and
specificity are obtained using core biopsies rather
than FNAC,7 but inevitably inadequate and false
negative results from FNAC and WBN sampling
are more frequent for difficult impalpable
lesions, and these must not be interpreted in
isolation. If imaging findings are thought to be
strongly suspicious of malignancy and core
biopsy is normal or benign, then management
should be based on the imaging findings. Review
at a multidisciplinary meeting is essential.
Recently, detailed clinical guidance for the
management of the assessment process has been
published by the NHSBSP.8

SPECIMEN HANDLING
The proper interpretation of core biopsies
requires detailed knowledge of both the clinical
and mammographic findings, and this informa-
tion should be provided on the request form. The
completed request form should include clinical
details, specifying the radiographic sign and the
site of biopsies.

Abbreviations: ADH, atypical ductal hyperplasia; DCIS,
ductal carcinoma in situ; ER, oestrogen receptor; FNAC,
fine needle aspiration cytology; NCCBSP, National
Coordinating Committee for Breast Cancer Screening
Pathology; NHSBSP, National Health Service Breast
Screening Programme; WBN, needle core biopsy

897

www.jclinpath.com



Biopsies performed for microcalcifications should be
x rayed to determine the presence of calcium. The specimen
radiograph should identify calcifications representative of the
mammogram examination. Whenever possible, a radiological
comment regarding the presence of representative micro-
calcification of the mammographic lesion in the sample
should be provided along with the specimen x ray. The
particular cores in which microcalcification is detected may
be marked with a vital dye or sent to the laboratory in a
separate pot, allowing targeted examination to deeper levels
if the calcification is not apparent in the initial levels. Any
calcifications identified histologically should be of a size
detectable within the resolution of mammography, usually
considered to be 100 mm or greater, and if access to the
specimen radiograph is available a correlation between the
position of the radiographic calcification and the histological
calcification can be made.
Optimal fixation is paramount. Biopsies should be placed

in fixative solution immediately and sent promptly to the
laboratory. Ideally, biopsies should be fixed routinely for a
minimum of six hours, although specimens may be fixed
rapidly with the aid of microwave techniques.
After processing, haematoxylin and eosin stained sections

from one level are usually sufficient for core biopsies from
mass lesions, but core biopsies taken for the investigation of
microcalcification should have a minimum of three levels
examined. In practice, most laboratories choose to examine
all core biopsies from screen detected lesions at a minimum
of three levels initially. In problematic cases further levels
and immunohistochemical studies may be helpful. Examina-
tion of further levels should be performed if the calcification
is not immediately apparent on histological examination.
Step sectioning should take account of the need to identify
relevant calcifications of sufficient size (100 mm or greater). It
should also be remembered that calcium oxalate crystals are
often indistinct on routine haematoxylin and eosin stained
sections, but are readily visible with polarised light.

REPORTING CATEGORIES
The histological examination of core biopsy samples is
performed to fulfil the assessment process role, by giving a
pathology category classification (B1–5), and is not designed
to give a definitive diagnosis, although this is possible in most
cases. Thus, although most core biopsy samples can be readily
categorised as normal, benign, or malignant, it must be
recognised that a small proportion (probably less than 10%)
of samples cannot. The reporting guidelines have been
devised in recognition of this, and should be used for all
screen detected lesions (microcalcification, architectural
deformities, and mass lesions). This approach is also
recommended for symptomatic practice.

‘‘Although most core biopsy samples can be readily
categorised as normal, benign, or malignant, it must be
recognised that a small proportion (probably less than
10%) of samples cannot’’

The reporting categories take into account purely the
histological nature of the specimen and not the clinical or
imaging characteristics. It is not feasible for pathological
interpretation to judge independently whether a sample is
adequate and from the mammographic lesion. This requires
multidisciplinary discussion. For these reasons there is no
inadequate biopsy category for core biopsy specimens.

B1 NORMAL TISSUE
This indicates a core of normal tissue, whether or not breast
parenchymal structures are present; thus, this category is

equally appropriate for a core including normal breast ducts
and lobules or mature adipose tissue or stroma only. A B1
report should include a description of the components
present and comment should be made regarding the presence
of breast epithelial structures.
Normal histology may indicate that the lesion has not been

sampled, although this is not necessarily so. In the case of
certain benign lesions, such as hamartomas or lipomas,
apparently normal histological features would be expected on
core biopsy. Minor mammographic architectural distortions
may also result in minimal changes, such as a slight increase
in stromal fibrosis on biopsy. Cores with B1 diagnoses may
contain microcalcification—for example, within involutional
lobules. In these cases it is important that discussion between
pathology and radiology colleagues is undertaken to confirm
the appropriateness of the microcalcification in the histolo-
gical specimen. Small foci of calcification within involuted
lobules are common and frequently too small to be visible
mammographically; thus, a report that merely records the
presence of this calcification without additional comments on
its nature, size, and site may be misleading and lead to false
reassurance. It is evident that microcalcification, either singly
or in clusters, less than 100 mm in diameter is not visible
radiologically.9

B2 BENIGN LESIONS
A core is classified as B2 benign when it contains a benign
abnormality. This category is appropriate for a range of
benign lesions including fibroadenomas, fibrocystic changes,
sclerosing adenosis, and duct ectasia and extends to include
other non-parenchymal lesions, such as abscesses and fat
necrosis. In some cases, it may be difficult to determine
whether a specific lesion is present—for example, if minor
fibrocystic changes are seen. The multidisciplinary approach
is once again vital in these cases to determine whether the
histopathological features are in keeping with the radiologi-
cal and clinical findings. It may be appropriate and prudent
to classify the lesion as B1, rather than B2, if only very minor
changes are present; such histopathological features would
clearly be insufficient to explain a well defined mass lesion,
and classification as B2 would be inappropriate.

B3 UNCERTAIN MALIGNANT POTENTIAL
This category mainly consists of lesions that may provide
benign histology on core biopsy, but either are known to
show heterogeneity or to have an increased risk (albeit low)
of associated malignancy.

Atypical intraductal epithelial proliferations
Atypical epithelial hyperplastic lesions—where a uniform
population of cells arranged in an appropriate manner
involves one duct space or partially involves two or more
duct spaces—are included under the B3 classification. These
appearances should be sufficiently structured to raise the
possibility of low grade ductal carcinoma in situ (DCIS), but
insufficient in the tissue available to fulfil the diagnostic
criteria.10 There is a range of severity, from those lesions that
are insufficient for a definite diagnosis of DCIS, but highly
suspicious, to those that only show a minor degree of atypia,
normally architectural, which requires further assessment,
and judgement of appropriate categorisation B3 or B4 is
required.
The definition of atypical ductal hyperplasia (ADH) is

derived from surgical resection specimens and relies on a
combination of histological, morphological, and size extent
criteria. For this reason, accurate diagnosis of ADH is not
possible on core biopsy. However, it has been shown that, on
subsequent surgical resection, core biopsy samples that
include atypical intraductal epithelial proliferative foci of
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insufficient extent for classification as DCIS may form part of
an established in situ neoplastic lesion, with or without
associated invasion. This view is based on several studies
detailing the subsequent surgical diagnoses in cases
described as ADH on non-operative core biopsy. In over
50% of cores, surgical excision biopsy has shown either in situ
or invasive carcinoma.11 This is not surprising because ADH is
basically defined as an intraductal epithelial proliferation
showing the features of low grade DCIS, but in less than two
duct spaces, or less than 2 mm in diameter. Thus, the limited
tissue sampling that can be achieved using core biopsy guns
(often by stereotactic methods for foci of microcalcification)
may provide insufficient material for the definitive diagnosis
of low grade DCIS. In these cases, a diagnosis of atypical
intraductal epithelial proliferation and a classification of B3
of uncertain malignant potential or B4 suspicious of
malignancy should be made, dependant on the severity and
extent of the lesion (fig 1).

Lobular neoplasia
A small cell regular epithelial proliferation within lobules,
which is considered to represent intralobular neoplasia
(atypical lobular hyperplasia/lobular carcinoma in situ),
should be classified as B3. This process does not have the
same management implications as a diagnosis of DCIS and
does not require therapeutic excision per se. Lobular
neoplasia is most often a coincidental finding in a core
biopsy from a screen detected lesion, and multidisciplinary
discussion is essential because the abnormality identified
radiologically may not be represented. These cases must be
managed cautiously. On occasion, it may be impossible to
classify a small cell epithelial proliferation in lobules and/or
ducts as either lobular neoplasia or low grade DCIS, and in
these circumstances a numerically higher category (B4 or B5)
is prudent and should be considered.

Phyllodes tumour
Fibroepithelial lesions with cellular stroma, stromal over-
growth, and possibly some mitotic activity suggesting a
phyllodes tumour should be designated B3. Thus, the
presence of cellular stroma within such a lesion should
prompt a search for other features that may aid in
discrimination from a fibroadenoma. In rare cases, it is not
possible to distinguish the two lesions and the sample should
be reported as a ‘‘fibroepithelial lesion’’ and classified as B3,
to avoid underdiagnosis of a phyllodes tumour. In practice,
careful appraisal of the entire clinical picture will usually
allow appropriate management to be undertaken, and these
cases should be discussed at a multidisciplinary meeting.

Papillary lesions
Papillary lesions may show considerable intralesional hetero-
geneity and the limited sampling achieved with core biopsy
may miss areas of in situ cancer. Most of these lesions should
be designated B3 of uncertain malignant potential. On rare
occasions, when a small lesion has been very widely sampled
and submitted for pathological examination, a benign B2
classification may be considered. Conversely, when a sample
of a papillary lesion in a core biopsy shows atypia and is
strongly suspicious of papillary carcinoma in situ, a B4
designation may occasionally be more appropriate (fig 2).

Radial scar/complex sclerosing lesion
Biopsies showing features of a radial scar/complex sclerosing
lesion such as areas of hyalinisation, elastosis, or tubular
entrapment with epithelial proliferation should be cate-
gorised as B3. Although still a matter of debate, many
authorities believe that some of these lesions are associated
with malignancy. Thus, unless the sclerosing lesion is very
widely sampled, the process should be designated as B3,

Figure 1 Epithelial proliferative lesion
classification. ADH, atypical ductal
hyperplasia; DCIS, ductal carcinoma
in situ.
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because the presence of an associated area of DCIS or an
invasive carcinoma cannot be excluded.

B4 SUSPICIOUS
Technical problems such as crushed or poorly fixed cores that
contain probable carcinoma, but on which a definitive
diagnosis cannot be made, are best included as B4.
Similarly, apparently neoplastic cells contained within blood
clot or adherent to the outer aspect of the sample should be
classified as B4 suspicious. Very small foci of invasive
carcinoma in which there is insufficient material to allow
immunocytochemical studies may also reasonably be
assigned to this category.

‘‘Definitive therapeutic surgery should not be undertaken
as a result of a B3 or B4 core biopsy diagnosis’’

A complete single duct space bearing an unequivocal high
grade atypical epithelial proliferative process can be classified
as B5 malignant. Care must be taken if one or only part of a
duct space is seen to contain a highly atypical epithelial
process (particularly if no necrosis is present); this may be
regarded as suspicious rather than definitely malignant. In
particular, great care should be taken if the epithelial cells
show any features of an apocrine phenotype, which may
represent an atypical apocrine proliferation rather than DCIS.
Another lesion that can be allocated to this category is a

non-high grade intraductal proliferation with a considerable
degree of atypia, probably representing intermediate or low
grade DCIS, where relatively few involved duct spaces are
represented in the biopsy. A pragmatic approach is usually
required by reporting an atypical intraductal proliferation
and qualifying this according to the degree of suspicion; that
is, ‘‘at least ADH, probably low grade DCIS’’, and on the basis
of extent or severity of atypia, allocating the case either to the
B3 or to B4 category.
The management of cases classified as B4 will usually be

either diagnostic excision biopsy of the area or repeat core
biopsy sampling to obtain a definitive diagnosis. Definitive

therapeutic surgery should not be undertaken as a result of a
B3 or B4 core biopsy diagnosis.

B5 MALIGNANT
This category is appropriate for cases of unequivocal
malignancy on core biopsy. Further categorisation into in
situ and invasive malignancy should be undertaken when-
ever possible. One of the benefits of core biopsy is that it can
allow distinction between in situ and invasive carcinoma.
However, it should be borne in mind that, owing to sampling
error, the exclusive presence of DCIS in the core does not
exclude the possibility of an invasive focus being present. In
approximately 20% of cases sampled by standard methods,
coexisting invasive carcinoma will be identified in the
subsequent surgical excision specimen.12 The nuclear grade,
architecture, and the presence of necrosis of the DCIS can be
indicated on the core biopsy report. In particular, the
presence of associated calcification should be recorded.

PROGNOSTIC INFORMATION
Grading on core biopsy can be performed and is reasonably
accurate. Current evidence suggests that concordance
between grade on core biopsy and that in the definitive
excision specimen can be achieved in approximately 75% of
cases. However, it should be made clear to the clinicians that
the grade may differ (almost invariably by only one level)
from that in the subsequent resection specimen. The mitotic
count in particular may be lower in the core biopsy than in
the excision specimen, therefore leading to underscoring on
the core.
Tumours may also often be typed according to the most

common categories, such as ductal/no specific type or classic
lobular carcinoma. However, invasive carcinoma of special
type cannot be accurately predicted, although this may be
suggested with some degree of accuracy in the core biopsy
report.

Oestrogen receptor assessment
The assessment of predictive factors, such as the oestrogen
receptor (ER), on core biopsies correlates with subsequent

Figure 2 Papillary lesion
classification. DCIS, ductal carcinoma
in situ.
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surgical excision specimens,13 and ER determination has been
shown to predict response to hormone treatment.14 As with
determination on excision biopsy samples, a standard
protocol and method of assessment should be used.

PITFALLS IN DIAGNOSIS
Some lesions may present particular diagnostic problems in
core samples.

B1 pitfalls
A potential pitfall includes focal lactational change, which
may be seen in women who are neither lactating, nor
pregnant, and indeed are nulliparous and/or postmenopau-
sal. The involved acini are usually lured by plump vacuolated
cells with a ‘‘hobnail’’ architecture but, less frequently, may
appear atypical with irregular, large, or pyknotic nuclei. The
epithelial cells may appear degenerative, and rarely the
benign nature of the process may be mistaken for cancerisa-
tion of lobules by DCIS. The recognition of the vacuolation of
the cytoplasm and the typical hobnail architecture will enable
the correct diagnosis to be established.

B2 pitfalls
Mild atypia of the epithelium within lobular units is one of
the most common problems encountered in core biopsy
samples. Care must be taken not to over diagnose such
minimal degrees of atypia, which may represent usual
epithelial hyperplasia, apocrine change, or reactive changes
(for example, adjacent to a previous sampling procedure).
Usual epithelial hyperplasia and other forms of benign
hyperplasia, such as that of the gynaecomastoid type, are
commonly seen in cores from benign fibroadenomas. This
often shows apparent discohesion as a result of the trauma of
the core biopsy sampling process, and ‘‘telescoping’’ of the
epithelium is seen within the duct spaces, thus resembling a
more sinister epithelial proliferative process. As with usual
epithelial hyperplasia in surgical excision specimens, the lack
of uniformity and distribution/streaming of the epithelial
cells with bland nuclear features and paucity of mitoses is of
assistance in reaching a diagnosis. Usual epithelial hyper-
plasia of the gynaecomastoid type with a micropapillary
architecture should not be mistaken for micropapillary
ADH/DCIS.
There is a risk of over diagnosis of invasive carcinoma

when confronted by sclerosing adenosis in a core biopsy,
because the normal lobular arrangement may be less
apparent than on an excision biopsy specimen. Immuno-
histochemical staining for collagen IV, laminin, and/or
smooth muscle actin to demonstrate the presence of a
basement membrane and a dual epithelial/myoepithelial
layer, respectively, can be extremely useful in this situation.
The stromal lack of fibroplasia, generally seen in an invasive
carcinoma, may be helpful in achieving a correct diagnosis. In
difficult cases, immunohistochemistry for smooth muscle
actin may be invaluable; the presence of the myoepithelial
component present in sclerosing lesions and absent in
tubular carcinomas can be confirmatory.
Radiotherapy induced changes to the breast may be

difficult to differentiate from foci of recurrent or residual
carcinoma, both in situ and invasive. Radiation induces a
degree of atypia of the breast epithelium and also in the
histiocyte population, which is often prominent after radio-
therapy and recent surgery. The macrophages may also show
degenerative features, so that carcinoma cells may conversely
mimic macrophages. Immunocytochemistry can be helpful in
difficult cases because irradiated neoplastic cells retain
cytokeratin expression, whereas macrophages show a histio-
cytic phenotype—for example, CD68 expression.

B3/B4 pitfalls
Apocrine atypia, particularly in association with a sclerosing
lesion such as sclerosing adenosis (so called ‘‘apocrine
adenosis’’), may be especially difficult to identify correctly
in non-operative diagnostic samples. In core biopsy large
nuclei, often with prominent nucleoli, may be mistaken for
DCIS if pleomorphism is also present. The typical granular
eosinophilic cytoplasmic appearance of apocrine cells should
be sought. Pure apocrine DCIS is relatively rare and when an
apocrine proliferation is seen within ducts in a core biopsy,
additional features of malignancy such as significant atypia,
intraluminal necrosis, the presence of mitoses, and multiple
duct involvement should be sought for confirmatory evi-
dence. Mild or moderate degrees of apocrine proliferation
with atypical features in a duct space should be assessed with
caution, and it may be prudent not to record a definite
diagnosis, but to classify such a process as B3, of uncertain
malignant potential. Conversely, papillary apocrine change
should not be mistakenly classified as other than benign B2.
Stromal proliferations may cause considerable difficulties

in diagnosis in core biopsy samples. Occasionally, a second
biopsy sample will be taken from a patient containing a
fibroblastic proliferation which may represent the target
lesion, but which may reflect tissue reaction and repair at the
previous biopsy site. If the lesion represents the core site, an
associated histiocyte reaction or indeed fat necrosis may be
present, and haemosiderin laden macrophages can be seen.
Sometimes fibroblastic stroma may be identified in a sample
from a patient who has not undergone previous FNAC or core
biopsy, and which may represent a spindle cell prolifera-
tion such as fibromatosis or part of a spindle cell tumour,
such as a nerve sheath tumour or myofibroblastoma.
Immunohistochemistry may prove unhelpful and a multi-
disciplinary approach must be applied to the clinical,
radiological, and histopathological features. When a defini-
tive histological diagnosis cannot be made the abnormality
should be reported as a spindle cell lesion of uncertain
histogenesis or nature and classified as B3.

B5 pitfalls
Small foci of invasive lobular carcinoma can be missed in
histological sections and be dismissed as chronic inflamma-
tion or stromal cells. The targetoid infiltrative pattern of
classic lobular carcinoma may be of assistance, but a reactive
lymphocyte process can also have a periductal or perilobular
distribution. Cytokeratin immunohistochemistry, to demon-
strate the neoplastic cells, is of value in difficult cases, but
recognition of the abnormal cell proliferation requires
vigilance because the features can be subtle.

‘‘Small foci of invasive lobular carcinoma can be missed in
histological sections and be dismissed as chronic inflam-
mation or stromal cells’’

Malignant lymphoma may rarely be identified in core
biopsies and should be classified as B5 malignant. Most of
these lesions are of high grade B cell morphology and may
mimic epithelial malignancy. Low grade lymphomas may be
more difficult to distinguish, mimicking a chronic inflam-
matory processes. To avoid misclassification, a panel of
lymphoid markers may be necessary to demonstrate the
immunophenotype of the cells present and to allow correct
diagnosis.
Metastasis to the breast from malignancies derived else-

where is well recognised, although rarely biopsied. A full
clinical history is essential to avoid the misdiagnosis of a
metastatic carcinoma as a primary breast carcinoma. A panel
of antibodies frequently allows identification of the likely site
of a metastatic adenocarcinoma and enables appropriate
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clinical investigation/management. Breast carcinomas
usually express cytokeratin 7 and 18 (and not cytokeratin
20), epithelial membrane antigen, and carcinoembryonic
antigen/non-specific crossreacting antigen; in addition,
approximately 80% will express ER.
Metaplastic carcinomas, or very rarely primary sarcomas,

may mimic stromal proliferations, and a high index of
suspicion may enable confirmatory diagnosis by immunohis-
tochemical examination with a range of anticytokeratin
antibodies (at least one broad spectrum and a high molecular
weight cytokeratin, such as MNF116 and LP34). Primary
breast sarcomas are rare. They most frequently originate in
association with phyllodes tumours, but in core biopsy
specimens an epithelial component is often not present.
The most common phyllodes associated sarcomas seen are
liposarcomas and fibrosarcomas, although osteosarcomas,
chondrosarcomas, and rhabdomyosarcomas can be identi-
fied. Angiosarcomas may be a cause of a false negative
diagnosis because they may be relatively subtle and bland
and may be mistaken for radiotherapy induced changes,
particularly when they occur in this situation in the treated
breast. Primary leiomyosarcoma (and leiomyoma) may be
found in the breast; leiomyomas are most often seen in a
retroareolar site. All these lesions can be difficult or
impossible to diagnose definitively in core samples. A high
index of suspicion and the judicious use of immunohisto-
chemistry can facilitate or support a diagnosis, but non-
diagnostic classification as B3 or B4 is often prudent.
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