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Summary

Currently, percutaneous sampling via core needle or vacuum-assisted biopsy is the pri-
mary choice to guide the management of patients with clinical or screen-detected breast
lesions. Preoperative biopsies allow physicians to get pathological diagnoses as well as
key prognostic and predictive data about the nature of the investigated process. Namely,
adequate biopsy sampling is crucial for assigning lesions to one diagnostic category (B1-
B5). Similarly, evaluating morphological (histotype, vascular invasion, necrosis, etc.) and
immunohistochemical/molecular features (ER, PR, Ki-67, and HER2) is the key to address
the most effective therapies, especially in the neoadjuvant setting. The multidisciplinary
team should always discuss the results of percutaneous biopsies, whose global integration
with clinical and radiological findings will drive the adoption of specific treatment options,
particularly for uncertain (B3) and suspicious/malignant (B4-B5) lesions.

In the present work, we report a comprehensive overview of breast percutaneous biopsy
techniques, diagnostic categories, and multidisciplinary management based on widely
acknowledged evidence of good clinical practice.

Key words: preoperative biopsy, breast cancer, consensus, multidisciplinary management

Introduction

Preoperative percutaneous biopsy is the diagnostic method of choice
for the evaluation of a screen-detected or clinically evident breast lesion.
This technique, which forms a critical part of the diagnostic triad (clinical,
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imaging, and histology), allows for precise therapeutic

planning ideally in a single operative procedure .

A preoperative histological diagnosis allows for:

- Diagnosing the lesion, often eliminating the need
for surgical intervention in most benign cases.

- Tailoring therapeutic measures for each patient,
by determining whether a carcinoma is in situ or
invasive and providing information on the histotype
and grade of the neoplasm.

- Formulating key prognostic and predictive indica-
tors (such as receptor status, proliferation index,
and HER-2) before surgery, which are essential
parameters in cases of primary systemic therapy.

The preoperative histological diagnosis should always

be reviewed by a multidisciplinary team, which must

confirm its representativeness by correlating clinical
and radiological data. In cases of discrepancy, for ex-
ample, when a histologic diagnosis of a benign lesion
is rendered despite a suspicious radiological picture,
the radiologist may recommend repeating the biopsy,
possibly using a larger needle, to ensure a compre-
hensive preoperative diagnosis for the multidiscipli-
nary meeting. Excisional biopsy should be reserved

to selected cases, following a careful discussion by a

multidisciplinary team.

DIAGNOSTIC PREOPERATIVE SAMPLING TECHNIQUES:

The use of fine-needle aspiration cytology is currently
limited to the aspiration of simple cysts and axillary
lymph nodes 2. Regarding the procedure of core nee-
dle biopsy - CNB - the currently employed sampling
techniques are as follows:

1) Preoperative percutaneous CNB: this procedure
utilizes automatic or semi-automatic devices under
ultrasound guidance or, less commonly, stereotactic
guidance. It involves the use needles with diameters

ranging from 12 to 14 G, with 14 G being the most
commonly recommended size. CNB is considered the
procedure of choice for preoperative diagnosis, even in
cases of palpable lesions, with sampling primarily per-
formed under ultrasound guidance. For lesions where
neoadjuvant therapy is anticipated, it is advisable to ex-
tensively sample the lesion with at least 4-6 cores from
different areas of the neoplasm? (Fig. 1).

2) Vacuum-assissted biopsy (VAB): this technique is
performed using vacuum-assisted devices, either under
stereotactic or ultrasound guidance, employing larger
needles. Specifically, 11, 10, and 9 G needles are used
for first-line diagnostic VAB, while 7-8 G needles are used
for second-line VAB (performed after an inconclusive re-
sult from the initial VAB and/or for excisional purposes).

The use of VAB, which provides larger tissue volumes,
is strongly recommended for non-palpable mammo-
graphically suspicious lesions without ultrasound cor-
relation. VAB is also indicated as a second-line method
to improve diagnostic accuracy if CNB did not provide
a definitive diagnosis '. An elective indication for VAB
includes clusters of radiologically dubious/suspicious
microcalcifications (BIRADS: 4) 2. VAB is also used for
evaluating distortions or asymmetries that are difficult
to visualize on ultrasound (Fig. 2).

As a second-line method, VAB can also be useful for
excisional purposes (VAE: vacuum assisted excisional
biopsy) in case of specific B3 lesions, such as papil-
lary, radial scar, etc (see below)*.

With the introduction of tomosynthesis, it is now the
possible to perform biopsy sampling under tomosyn-
thesis guidance (tomosynthesis-assisted VAB), allow-
ing for even more accurate and rapid sampling.

For lesions identified using contrast-enhanced meth-
ods, such as magnetic resonance imaging (MRI) and/

Figure 1. Biopting sampling fragments, providing material poorly representative for biomarkers evaluation (A) Low-power
microphotograph of another core-needle biopsy, collecting four highly cellular representative cores, suitable for biomarker
evaluation (B). Higher magnification reveals a micropapillary invasive breast carcinoma (C).
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Figure 2. Mammogram showing an architectural distortion, seen as focal spiculated retraction on detailed viewing, classified
by the radiologist as BI-RADS 4B (A). Histological examination of the VAB sampled area (B) revealed foci of desmoplastic
stroma (C) embedding angulated glandular structures staining negative for the myoepithelial marker calponin (D), consistent
with tubular carcinoma. The preoperative diagnosis was then confirmed at surgical resection: in this latter, a fibrosclerotic
area with finger-like margins recalling mammographic findings was observed (B, E), enclosing malignant well-differentiated
glands with intraluminal apical snouts (arrow) (F).

or contrast-enhanced mammography (CEM), but not
identifiable on second-look mammography or ultra-
sound, VAB guided by contrast-enhanced methods is
recommended .

THe VAB PROCEDURE:

The VAB procedure involves using a biopsy probe that
is positioned in the breast after administering local
anesthesia. The probe is guided by ultrasound, mam-
mography (in stereotactic or tomosynthesis mode),
and/or CEM. Once the biopsy probe is placed near
or within the lesion to be sampled, is connected to
a suction system that creates negative pressure. This
allows breast tissue to be aspirated into the sampling
chamber. Inside the probe, a rotating blade resects
the tissue, which is then collected in a retrieval basket.
The probe remains inside the breast and can be ro-
tated up to a 360° angle to obtain additional samples.
For optimal lesion sampling, it is recommended to
perform 6 to 24 biopsies, with an average of 12. These
biopsies are typically taken at specific topographical
coordinates, ideally corresponding to the quadrants of
a clock: on average, 6 biopsies at even hours and 6
at odd hours.

The advantages of this method include obtaining a
large tissue volume for histological examination and
the ability to rapidly evacuate any hematoma at the
biopsy site due to the negative pressure approach.
Larger-gauge needles allow for the collection of up to
400 mg of breast tissue per individual specimen. It is
possible to obtain up to 2 g of tissue (using five spec-
imens with a 7 G needle or twelve specimens with a
10 G needle) 5. After the sampling procedure, it is rec-
ommended to leave a metallic clip at the biopsy site.

PROCESSING AND PREPARATION OF MATERIAL FROM BREAST
CNBs anp VABs:

For accurate interpretation of material obtained
through breast biopsy, the pathology laboratory must
receive the following:

a) the accompanying request form (Supplementary
material) should include the patient’'s demographic
information, topographical data related to the biopsy
site (laterality and quadrant), relevant clinical details
(e.g., diabetes, pregnancy, etc.), and the pathological
history, including any previous breast interventions.
Additionally, the imaging description related to the
biopsy should be provided. The radiological classifi-
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cation category according to BI-RADS should always
be accompanied by information about the lesion’s size
and characteristics (e.g., nodule, distortion, microcal-
cifications). The technique used for lesion localization,
the number of obtained tissue fragments (cores), and
the presence of microcalcifications within them should
also be specified.

b) In cases where microcalcifications are present, the
biopsy cores should be radiographed and then imme-
diately put in fixative to ensure proper evaluation of im-
munophenotypic and molecular parameters (specific
guidelines for fixation are provided below). To assess
the adequacy of the material concerning the mam-
mographically identified lesion, it is helpful to have
radiographic images of the biopsy cores. In Breast
Units that use digital mammography, the pathologist
should be able to view the radiographic images of the
cores on a high-quality monitor ®. If microcalcifications
seen in the radiographic images are not evident in
the histological preparations, considering the risk of
microcalcifications dislodging during sectioning, the
corresponding tissue blocks should be radiographed
to confirm their presence and then subjected to serial
sections.

c) Breast needle biopsy fragments should be
placed in containers labeled with topographical coor-
dinates corresponding to the biopsy site, and promptly
sent to the pathology laboratory. It is recommended
that each container holds a maximum of 4 fragments
for CNBs and 2 fragments for VABs. It is important
that the radiologist separates the fragments contain-
ing microcalcifications from those that do not at the
time of collection '. Optimal fixation in 10% buffered
formalin is crucial for high-quality histological prepa-
rations. For biomarker evaluation, a minimum fixation
time of 6 hours and a maximum of 48-72 hours are
recommended 7. After processing, proper embedding
in paraffin and adequate sectioning using hematoxy-
lin and eosin (H&E) staining are essential. For CNBs
performed on breast nodules, a single H&E section
may be sufficient, while for each VAB tissue block, at
least three H&E sections at three different levels, sep-
arated by 40 pym, should be prepared. In some labo-
ratories, additional unstained sections are cut during
CNB preparation for potential immunohistochemical
evaluations and biomarker determination.

Preoperative histological diagnosis:
reporting methods

The proposed referral system used in preoperative
diagnostics follows the European Guidelines, which
involve adopting five diagnostic categories 8. These

categories do not replace the histopathological de-
scription of the lesion but are intended to assist in
multidisciplinary discussions regarding specific thera-
peutic decisions for each patient °. When requesting a
histological examination, the radiologist is required to
provide not only relevant anamnestic information but
also to assign a level of suspicion to the lesion using
the BI-RADS diagnostic categories. Each category is
associated with a predictive value based on both clin-
ical and morphological characteristics. The multidisci-
plinary team, typically involving the radiologist and pa-
thologist, is responsible for integrating and comparing
different categories (clinical, radiological, and histo-
logical) to verify the consistency between radiological
suspicion and histological findings. In more complex
cases, the multidisciplinary consultation may also in-
clude the surgeon. To achieve a definitive diagnosis of
a screen-detected lesion, typically no more than two
core needle biopsy procedures should be performed
in succession . In screen-detected lesions, except in
cases where CNB is contraindicated, the use of in-
traoperative diagnosis on frozen sections should be
avoided .

The classification system based on the five diagnostic
categories offers the advantage of precise and easily
reproducible standardization. It is straightforward for
clinicians to interpret and facilitates multidisciplinary
evaluation. However, it has limitations, as it groups dif-
ferent preoperative biopsy techniques together. While
CNB is as a sampling technique, VAB can also be
used for excision, especially of small lesions. When a
VAB excision follows the diagnosis obtained from CNB
specimens, the use of the diagnostic categories may
be omitted . Consensus documents and guidelines
emphasize the importance of highlighting the charac-
teristics of the diagnostic tool during multidisciplinary
discussions *2.

The literature reports an excellent correlation between
the five diagnostic categories used in CNB reporting
and the definitive histology '*. Numerous studies al-
so demonstrate excellent interobserver diagnostic
agreement . Similar to screen-detected lesions, the
EUSOMA guidelines for breast units recommend du-
al-signature reporting for breast biopsies ™.

DIAGNOSTIC CATEGORIES

B1: Normal/inadequate tissue. This category in-
cludes:

1) Fragments composed solely of fibrous and/or adi-
pose tissue.

2) Fragments composed of normal breast tissue (glan-
dular lobules and stromal tissue) without appreciable
histological lesions.

3) Fragments composed of breast tissue in which,
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despite serial sampling, the microcalcifications that
prompted the biopsy are not histologically evident.

It is essential that a B1 diagnosis is accompanied by
a detailed description of the material examined along
with comments on the importance of integrating histo-
logical data with clinical and radiological information.
When sampling a hamartoma or lipoma, the biopsy
may reveal only normal breast tissue or adipose tis-
sue, which corresponds to the identified lesion. Faint
architectural distortions may histologically correspond
to a modest increase in stromal fibrous tissue. The
presence of minute microcalcifications in involuted
lobules is frequently observed histologically. Howev-
er, since mammography cannot detect microcalcifica-
tions smaller than 100 pm in diameter, it is crucial for
the pathologist to describe the size and location of the
microcalcifications identified histologically.

In this diagnostic category, only a multidisciplinary
evaluation can determine the representativeness of
the histological findings in relation to the radiologically
identified lesion.

B2: Benign lesion. This category encompasses a
wide range of benign breast lesions, including fibroad-
enomas, sclerosing adenosis, florid epitheliosis, and
steatonecrosis. In some cases, it may be challenging
to determine whether the histologically identified le-
sion, such as cystic disease, is accurately representa-
tive of the lesion described radiologically ™.

B3: Lesion of uncertain malignant potential. This
category includes two groups of lesions:

1) Morphologically benign lesions that, due to the
fragmentary nature of the sample and the heteroge-
neity of morphological appearance, pose interpreta-
tive challenges. Examples include papillary lesions,
focal scleroelastotic lesions, infiltrative epitheliosis,
phyllodes tumors, and mucocele-like lesions.

2) Lesions with an increased risk of neoplastic pro-
gression (NP), such as lobular intraepithelial neopla-
sia (LIN), flat epithelial atypia (FEA), and atypical in-
traductal epithelial proliferations.

B3 lesions represent a highly heterogeneous diagnostic
category, with variable risk levels associated with indi-
vidual lesions. The clinical significance varies depend-
ing on whether the diagnostic evaluation is performed
using 14 G CNB or 8 G VAB “. It is important to note that
the frequency of this diagnostic category varies based
on the type of lesion biopsied. It is higher (up to 15%)
in clusters of microcalcifications identified in screen-de-
tected lesions and lower in nodular lesions .

The positive predictive value (PPV) for B3 lesions is
generally around 20% ', with significant differences
among various lesion types (see Table |, modified
from Rubio et al.’®). The risk of developing invasive
breast cancer following a B3 diagnosis increases over
time (10 years: 3.8% and 3.7%; 15 years: 8.9% and
8.6%; 25 years: 30.5% and 26.2%, for ipsilateral and
contralateral breasts, respectively) ™.

Table I. Summary of rates of upgrade to malignancy of commonest B3 lesions (modified from Rubio et al.) '2.

B3 lesion Total upgrade to malignancy Upgrade to DCIS Upgrade to invasive
ADH 0-50% (22%) 20% 5%
ALH 12% 9% 2%
cLCIS 22% 15% 7%
FEA 0-5% 1% 2%
RS/CSL 1-10% 1-5% 1%
PL <10% 5% 2%

Abbreviations: ADH: atypical ductal hyperplasia, ALH: atypical lobular hyperplasia, cLIS: classic lobular carcinoma in situ, FEA: flat epithelial atypia, RS/CSL:

radial scar/complex sclerosing lesion, PL: papillary lesion.

Table II. Clinical management of B3 lesions (modified from Rageth et al.) *.

B3 lesion Diagnosed on CNB Diagnosed on VAB
ADH Surgical resection VAE if < 15 mm (surgery is preferred for
wider lesions)
FEA VAE Follow-up if completely removed
LN~ Surgical resection or VAE if radiologically Surgical resection or follow-up if completely
detectable removed
PL* VAE VAE
PT Surgical resection with negative margins Follow-up if completely removed benign PT
RS/CSL VAE if radiologically detectable Follow-up if completely removed

Abbreviations: CNB: core needle biopsy, VAB: vacuum-assisted biopsy, ADH: atypical ductal hyperplasia, VAE: vacuum-assisted excision,

FEA: flat epithelial atypia, LN: lobular neoplasia, PL: papillary lesion, PT: phyllodes tumor, RS: radial scar, CSL: complex sclerosing lesion.
* LN cases with florid/pleomorphic  features, large in size, or displaying necrotic foci are labelled as BS.
# PLs and RSs with atypia are regarded as either FEA or ADH/AIDEP according to the atypia degree.
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The following paragraphs detail the most common
lesions falling into the B3 category, with clinical their
management summarized in Table II.

1) Atypical ductal hyperplasia (ADH) / atypical
ductal epithelial proliferation (AIDEP) 2,

Radiological features: when diagnosed incidentally,
ADH/AIDEP often lacks specific imaging characteris-
tics. On mammography, these lesions typically appear
as clusters of microcalcifications and less frequently
as masses or asymmetric densities. On ultrasound,
they present as nodular formations or hypoechoic
areas with irregular margins. In MRI and CEM, ADH/
AIDEP also lacks specific features, often manifesting
as non-mass-like enhancements 2'2?2. Depending on
the identification method, biopsies can be performed
using either CNBs or VABs under ultrasound guid-
ance, mammography (stereotaxic or tomosynthesis),

or, less commonly, MRI guidance.

Histological criteria: ADH is defined as a clonal pro-
liferation that is morphologically similar to low-grade
ductal carcinoma in situ (DCIS) but involves only a
part of the ducts or, if continuous, limited to fewer than
two ductal spaces measures less than 2 mm 23, AIDEP
is a technical term recommended by European guide-
lines to describe ADH on CNB or VAB when sampling
limitations prevent precise assessment of the extent of
atypical proliferation 242® (Figs. 3C and 3D).

Upgrade to malignancy: the risk of upgrading to in si-
tu or invasive cancer in cases of ADH diagnosed via
needle biopsy during surgery varies between 5% and
50%. This risk is higher when there is discordance
between imaging findings and histopathological re-
sults, as well as in cases with nodular lesions or ex-
tensive and multifocal microcalcifications. Considering
all these factors, the overall rate of ADH upgrading to

Figure 3. VAB examples of FEA (A, B) showing ductal structures lined by multiple layers of monomorphic roundish cells with
apical snouts and monomorphic low-grade atypia. Low (C) and medium-power (D) pictures from another case, revealing,
close to FEA foci, a glandular proliferation with architectural growth pattern (solid, cribriform, and micropapillary) and atypia
equal to low-grade DCIS. Such a lesion was technically diagnosed as AIDEP/ADH on CNB due to its size (< 2 mm) as sampling

limitations prevented precise assessment of its extent.
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malignant tumors (in situ or invasive) is approximate-
ly 22%, which justifies surgical excision for diagnostic
purposes ™,

VAB/VAE vs. surgery: based on this evidence, the
recently published 3rd International Consensus Con-
ference on B3 lesions confirms the recommendation
for surgical excision following a diagnosis of ADH ob-
tained via both CNB and VAB 26, However, controversy
remains regarding the possibility of avoiding surgery
by managing these lesions with vacuum-assisted ex-
cisional biopsy (VAE). Guidelines issued by the Na-
tional Health Service Breast Screening Program (NHS
BSP) in the United Kingdom suggest performing a
second-line VAE as a diagnostic approach for most
B3 lesions (including ADH, classic LN, radial scar,
FEA, and mucocele-like lesions with or without epi-
thelial atypia) diagnosed via CNB or VAB. As long as
complete lesion excision is achieved post-procedure
and there is no evidence of malignancy on VAE, these
patients are considered suitable for annual mam-
mographic surveillance 2.

- Indications for VAE in ADH Cases: based on evi-
dence-based data, VAE may be considered under the
following conditions:

- Preliminary multidisciplinary discussion.

- Patient age (the risk of upgrading reduces with an
increase of the patient’s age).

- Radiological lesion size (< 15 mm).

- Absence of any residual radiological lesion after the
CNB or VAB procedure.

- Contraindications for VAE in ADH Cases: evi-
dence-based data suggest that VAE is contraindicat-
ed in the following situations:

- Nodular lesions.

- Presence of extensive microcalcifications (> 15 mm)
and/or multifocal calcifications.

- History of previous breast cancer.

- Discordance between imaging findings and histolog-
ical results.

NOTE: the decision to proceed with VAE should con-
sider not only evidence-based data but also national/
local resources (availability of VAE procedures and
necessary follow-up) and the involvement of compe-
tent personnel.

Recommendations (Table Il):

1. For ADH diagnosed via CNB or VAB in a visible imag-
ing lesion, surgical excision is the preferred option. VAE
can be considered for excisional purposes if the lesion
size is less than 15 mm (evidence/grade 1lI/B) in specif-
ic situations, but only after multidisciplinary discussion.
2. ADH diagnosed via CNB or VAB and with a size
greater than 15 mm should undergo surgical excision
(evidence/grade I/A).

2) FEA

Radiological features: FEA is a lesion typically associ-
ated with grouped amorphous calcifications on mam-
mography; less frequently, it is identified on ultrasound
as a hypoechoic mass with irregular or lobulated mar-
gins %,

Histological criteria: FEA is characterized by ducts
lined with one or more layers of atypical cells, with
round, monomorphic nuclei and visible nucleoli, sim-
ilar to those seen in low-grade DCIS. The cells often
exhibit apical snouts (Figs. 3A and 3B). Roman bridg-
es and micropapillary formations are typically absent.
The lobules are distended but maintain their shape,
and the involved ducts are often dilated and contain
secretions where calcifications deposit.

Upgrade to malignancy: for pure FEA, the risk of local
recurrence and upgrade to carcinoma is low. Based
on the largest published meta-analysis, the risk of up-
grade is estimated to be less than 5%: 1% for invasive
forms and 2% for DCIS. Overall, the reported risk in
the literature ranges from 1% to 16% and appears to
be influenced by the frequent association with foci of
ADH 28,

Recommendations: if FEA is diagnosed on CNB,
VAB or VAE is indicated. After VAB, if the mam-
mographic lesion is small and the microcalcifications
have been removed, follow-up is justified (Tab. II).

3) Lobular neoplasia (In) / classic lobular carcino-
ma in situ / intraepithelial lobular neoplasia (LIN1
and LIN2)

Radiological features: the diagnosis of classic lobular
neoplasia/intraepithelial lobular neoplasia is predom-
inantly an incidental pathological finding as it is gen-
erally occult. When associated with mammographic
findings, it is mostly represented by calcifications and/
or masses; in these cases, the literature reports an as-
sociation with pleomorphic variants and a higher up-
grade rate to surgery (up to 18%). When detected on
MRI or CEM, it appears nonspecific, often manifesting
as foci or non-mass-like enhancement areas 2%,
Histological criteria: classic LN is characterized by
an intralobular proliferation composed of monomor-
phic cells of small to medium size, loosely cohesive,
resulting in acinar expansion (more than 8 cells).
Lobular neoplasia includes atypical lobular hyper-
plasia (ALH, LIN1) and classic lobular carcinoma in
situ (LCIS; LIN2). According to the WHO the differ-
ential diagnosis between these two lesions is based
on the extent of involvement of terminal duct-lobular
units (TDLUs) (less than 50% for ALH and more than
50% for LCIS, respectively) 32, Classic LN is pri-
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marily an incidental finding during CNBs performed
for mammographically identified lesions (Fig. 4); it is
rare for classic LN to be the sole lesion encountered
in screen-detected biopsies. Classic LN should be
differentiated from non-classic LCIS variants (LINS,
florid LCIS and pleomorphic LCIS). When LCIS cells
involve large acini or ducts (more than 40-50 cells
in the largest diameter of an acinus and/or minimal
stroma between acini), the diagnosis of florid LCIS
should be considered, and the lesion is classified as
B5a. When the intralobular proliferation consists of
markedly enlarged atypical cells (more than 4 times
the size of a lymphocyte) similar to those seen in
high-grade DCIS, sometimes with apocrine chang-
es and frequently associated with comedo necrosis
and intraluminal microcalcifications, the neoplasia

Lo Lo »i v
r/ jf‘i ] :‘"
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should be considered as pleomorphic LCIS and
classified as B5a *.

Upgrade to malignancy: recent studies on classic LN
occasionally detected in biopsies have shown a low
incidence of malignancy (1-4%) on subsequent exci-
sional biopsy. The likelihood of understaging is higher
(13-18%) when classic LN is the target lesion of the
CNB and even higher in the presence of masses or
microcalcifications with radiopathological discordance
3486 Factors favoring surgical excision in the case of a
biopsy diagnosis of classic LN include the presence of
another associated B3 lesion, the presence of another
mammographically visible lesion, and any lesion with
imaging-histology discordance. Unlike classic LN, 25-
40% of cases with pleomorphic LCIS present foci of
infiltrating lobular carcinoma on surgical excision 4373,
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Figure 4. Mammogram showing an asymmetric area of increased density with sparse microcalcifications (arrow, classified
by radiologist as BI-RADS 4B) (A). Microcalcifications were confirmed by radiography of the VAB cores (arrow).(B). At micro-
scopic examination, adjacent to an intraluminal dystrophic calcification (inset) (C), an incidental acinar proliferation (arrow)
consistent with classic LN/classic lobular carcinoma in situ was identified (D). The inset underscores E-cadherin negativity

of the classic LN cells.
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Recommendations:

1. When classic LN is diagnosed on VAE, follow-up
may be appropriate in case of concordance with imag-
ing and no residual lesions are present. Radiological
follow-up can include an MRI at 6 months, considering
radiological density and family history.

2. When classic LN does not show concordance with
imaging, surgical excision after VAE is indicated. Ra-
diological follow-up can include performing an MRI.
Morphological variants of lobular neoplasia (LINS,
pleomorphic LCIS, and florid LCIS) should be classi-
fied as B5 and referred for surgical excision (Tab. Il).

4) Phyllodes tumor (PTs)

Radiological features: on mammography, PTs typi-
cally appear as nonspecific lesions of varying sizes,
with oval or lobulated shapes, generally well-circum-
scribed, and with clear margins. The ultrasound char-
acteristics are not specific and resemble those of a
fibroadenoma, although the echotexture can often be
heterogeneous with single or multiple cystic areas. On
MRI, PTs manifest as nodular lesions with well-de-
fined margins, although they can be polypoid and
show variable and nonspecific enhancement kinet-
ics “°. Biopsy is generally performed under ultrasound
guidance using CNB or VAB.

Histological criteria: PT is a fibroepithelial lesion char-
acterized by stromal hypercellularity, an intracanalicu-
lar growth pattern, and stromal fronds lined by epithe-
lium that protrudes into cystic spaces giving a leaf-like
appearance. Although 85% of cases are benign, PTs
can exhibit borderline clinical behavior (15%) or even
malignancy (10%), with a risk of distant metastasis.
This distinction requires evaluation of certain histo-
logical aspects (stromal cellularity, degree of atypia,
presence of stromal overgrowth, expansive margins,
heterologous components), and accurate assessment
can only be made on a surgical specimen.

Recommendations: if the diagnosis of PT is based
on CNB, surgical excision with clear margins is indi-
cated. If benign PT is incidentally found on VAB and
imaging is negative, follow-up may be considered. In
other cases, histological evaluation of the entire le-
sion with negative margins is recommended. It's im-
portant to note that recent literature revisions suggest
a low recurrence rate after surgical excision for benign
PTs #. Occasionally, not all criteria for a preoperative
diagnosis of PT are met on biopsy. In such cases, a
microscopic description of the observed pattern, such
as “fibroepithelial lesion with increased stromal cellu-
larity, absence of mitoses and/or necrotic areas, and
cellular atypia/B3,” can be considered.

5) Papillary lesions (PLs)

Radiological features: the diagnosis of PLs can be
incidental or arise in the presence of clinical symp-
toms, such as secretion, and variable mammograph-
ic findings. Mammography may be negative or reveal
findings such as dilated ducts, and nodular opacities
typically with well-defined margins, sometimes asso-
ciated with calcifications. Solitary PLs are often found
in the retroareolar or central location, while multiple
lesions are typically scattered throughout a quadrant.
Ultrasound usually shows a well-defined nodule with
or without cystic components or a small mass within
a dilated duct. On MRI, PLs can appear as single or
multiple masses with clear margins, but they can also
be irregular and show intense contrast enhancement,
often associated with dilated ducts. Differentiating be-
tween benign lesions and those with atypia or malig-
nancy can be challenging “2. Depending on the mode
of lesion identification, CNB or VAB can be performed
under ultrasound, mammography (stereotactic or with
tomosynthesis), or less frequently, MRI guidance.
Histological criteria: PLs are a heterogeneous group
of lesions that mostly fall into category B3 (Fig. 5). On
imaging, intraductal papillomas vary in size and pres-
entation, from cystic lesions to calcified masses. As
indicated by the WHO 2019 classification, they can be
classified as follows:

a) Papillomas (if smaller than 2 mm and completely
excised on biopsy, they can be classified as B2).

b) PLs with atypia (AIDEP/ADH and/or classic LN,
falling into category B3).

c) PLs associated with DCIS (falling into category B5).
Intraductal PLs with marked sclerosing proliferative
aspects (also known as ductal adenoma) fall into cat-
egory B3.

Upgrade to malignancy: the presence of ADH is a
strong predictor of upgrading to either in situ or inva-
sive carcinoma. The risk of upgrade is less than 10%
in the absence of atypia or ADH and increases to 27-
36% in PL with ADH.

Recommendations: a PL visible on imaging can
undergo VAE. In the presence of atypia, subsequent
surgical excision is recommended. In the absence of
atypia, follow-up may be appropriate if the lesion is
completely removed. If the PL cannot be complete-
ly excised with VAE, surgical excision is necessary
(Tab. 1I).

6) Focal scleroelastotic/radial scar (RS)/complex
sclerosing lesion (CSL)

Radiological features: RS is typically identified on
mammography and tomosynthesis as an area of ar-
chitectural distortion or a stellate lesion with a radiolu-
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Figure 5. Biopsy sample of a papillary proliferation displaying fibrovascular structures enriched in stroma (A) lined by epi-
thelial cells with no evidence of atypia (inset). The definitive diagnosis of benign papillary lesion was established on the surgi-
cal specimen, supported by the distribution of basal markers IHC staining (not shown) (B). Another biopsy sample showing
ductal spaces filled with an epithelial-rich proliferation (C) made up of atypical cells covering thin fibrovascular cores (D).
The morphological findings were consistent with a papillary DCIS, further supported by p63 and cytokeratin 14 staining (not

shown).

cent center, sometimes associated with calcifications.
The appearance of this lesion on ultrasound and even
MRI is quite variable and often non-specific *3. De-
pending on the mode of lesion identification, CNB or
VAB can be performed under ultrasound, mammog-
raphy (stereotactic or with tomosynthesis), or less fre-
quently, MRI guidance.

Histological criteria: RS is morphologically character-
ized by a central fibroelastotic core that entraps dis-
torted glandular structures, which may lose their my-
oepithelium, and by cystic or hyperplastic glandular
structures at the periphery. It is essential to exclude
the presence of atypia (AIDEP/ADH and/or classic
lobular neoplasia/LN). Factors influencing therapeutic

decisions in RS without atypia are primarily related to
lesion size (greater than 1 cm).

Recommendations: if RS is visible on imaging and
has dimensions less than 1-1.5 cm, it can undergo
VAE followed by subsequent follow-up (Tab. II). In the
presence of atypia, surgical excision is indicated.

7) Mucocele-like lesions (MLs)

Radiological features: MLs appear on mammogra-
phy as nodular opacities with a benign appearance,
sometimes accompanied by coarse calcifications. On
ultrasound, they appear as nodular formations with
well-defined margins and heterogeneous echotexture,
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Figure 6. Mammogram showing sparse microcalcifications and a clusterof coarse heterogeneous calcifications (arrow),
classified by the radiologist as BI RADS 4B (A), with the cluster excised by VAB procedure (B). Focal-shaped accumulations of
mucin with abundant calcifications (C) in absence of epithelial cells (D), characteristic of a mucocele-like lesion, were noticed
at the histological exam of bioptic material. Low (E) and high-power (F) microphotographs from another bioptic case display-
ing a malignant invasive mucinous carcinoma, characterized by aggregates of carcinomatous cells floating within mucin,
associated with scattered peri- and intratumoral psammoma-like calcifications.

with or without calcifications (Fig. 6A). Radiologically,
differential diagnosis can be challenging, and a biopsy
is necessary for confirmation #4. Biopsy is generally
performed under ultrasound guidance using CNB or
VAB (Fig. 6B).

Histological criteria and upgrade to malignancy: MLs
are histologically characterized by extravasation of
acellular mucus into the breast stroma, usually near a
ruptured duct. They can be associated with mucinous
carcinoma (Figs. 6C-6F). The risk of upgrade is low
(less than 2% in pure ML) and is related to the pres-
ence of atypical lesions in the surrounding parenchy-
ma (FEA, ADH, or classic LN).

Recommendations: if the diagnosis is based on CNB
and no atypia is evident 7, VAE can be considered.
In the presence of atypia, surgical excision is indicat-
ed.

8) Rare lesions
Published guidelines ' recommend classifying rare le-
sions as category B3 when identified via CNB or when

not completely excised by VAB. These include ade-
nomyoepithelioma, microglandular adenosis, spindle
cell lesions such as fibromatosis, and some vascular
lesions with ambiguous interpretations (Fig. 7). Surgi-
cal excision is suggested for such lesions.

Management of B3 lesions

The preoperative diagnosis of B3 lesions always re-
quires multidisciplinary discussion, as not all B3 le-
sions necessitate surgical intervention. In general,
following the recommendations from the second and
third European Consensus Conferences *2¢, English
guidelines ' and EUSOMA ™2, very small lesions (< 2
TDLU) that are completely removed using VAB tech-
niques (with adequate radiological post-biopsy as-
sessment) do not require surgery if there is complete
concordance between radiological and histological
data, along with verification of clinical and patient his-
tory. In addition to the suspicion grade expressed in
BI-RADS, it is crucial to evaluate residual microcal-
cifications on post-biopsy mammography, especially
after VAB “8. Notably, after a B3 diagnosis based on
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Figure 7. Biopsy fragments of a vascular lesion lined by flat cells without cytological atypia (A), which was later diagnosed
as capillary hemangioma on surgical resection (B, C). Although such morphological findings were suggestive of a benign
disease, it was prudentially placed into the B3 category due to the difficulty of assessment of cytologycal atypia in vascular
channels and of the relationship with the adjacent adipose tissue. Histological features (inset) of another vascular lesion:
despite otherwise bland cytological atypia, the suspicion of its malignant nature was raised by the direct infiltration of the
surrounding adipose tissue (D). Histological images from the corresponding surgical specimen (E, F), showing, adjacent to
well-differentiated areas, highly cellular foci made up of spindle cells with severe cytological atypia (F). Such morphological
findings were consistent with the definitive diagnosis of angiosarcoma.

material obtained via CNB or 11 G VAB, introducing a
second-line VAE with an 8-7 gauge needle allows for
a diagnostic definition of B2 or B5 in a significant per-
centage of cases, thereby reducing the number of B3
lesions requiring surgical intervention “°. In cases of
VAE with radiological confirmation of target excision,
adding a diagnostic category is not recommended, as
VAE is considered equivalent to surgical excision in
these selected cases .

The radiologist performing the biopsy should leave a
non-magnetic clip as a marker, especially when the
lesion is completely excised or minimally visible. Ad-
ditionally, orthogonal mammography views should be
obtained preoperatively to assess any residual mi-
crocalcifications and ensure proper clip placement or
detect any dislocation, which should be appropriately
highlighted and discussed before surgery . Regard-
ing follow-up for patients after a B3 diagnosis, Se-
nonetwork recommendations *° suggest that, in most
cases, involving “intermediate-risk” women (to be ver-

ified through family and personal history), annual fol-
low-up for at least 10 years is appropriate “8.

The importance of a multidisciplinary and “patient-cen-
tered” approach for B3 lesions has been emphasized
by recent European guidelines ', to avoid understag-
ing and to assess the long-term risk. Validated com-
munication tools (decision aids) should be developed
for use during diagnostic, preoperative, and follow-up
phases. Furthermore, it is essential to explain that
even in cases of upgrade to B5 diagnosis, the risk of
being in a life-threatening condition is minimal 5'.

B4: Suspicious Lesion. This category includes cas-
es where there is a strong suspicion of malignancy
(PPV equal to or greater than 80%). However, a de-
finitive diagnosis of neoplasia cannot be made due to
either the small amount of material available for ex-
amination (e.qg., single atypical glands at the edge of
a specimen) or the presence of artifact-related tissue
changes (e.g., crushing, poor fixation, hemorrhagic
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infiltration) that hinder accurate morphological inter-
pretation. English guidelines also recommend using
the B4 category in specific situations, such as when
minute suspicious neoplastic foci are present for inva-
sive carcinoma, and immunohistochemical evaluation
or receptor determination is not feasible . A preoper-
ative B4 diagnosis requires further histological inves-
tigation (repeat biopsy via VAB or diagnostic excision
biopsy). However, except in the case of a B4 diagnosis
of PT, it should not be a direct indication for definitive
surgical intervention.

B5: Malighant neoplastic lesion. This diagnostic
category unequivocally indicates malignant lesions. It
includes various forms of DCIS and invasive carcino-
ma, as well as less common neoplasms like malig-
nant PTs, sarcomas, lymphomas, and metastatic tum-
ors. Specifically, in VABSs, it is recommended to specify
the number of fragments containing neoplastic tissue
and measure the maximum dimension (in millimeters)
of the neoplasia.

The UK guidelines ™ further distinguish the B5 cate-
gory into B5a, B5b, and B5c for carcinomas. B5a in-
cludes DCIS with its three differentiation grades 22 and
pleomorphic LCIS. To note, florid LCIS is still classified
as B4 by the Royal College of Pathology guidelines
7. Encapsulated papillary carcinoma and solid-papil-
lary carcinoma, in the absence of invasive features,

(inset)
with metastatic malignant melanoma. The neoplastic cells stained positive for Melan-A and HMB45 (not shown).

should also be included in this category because bi-
opsy alone cannot definitively establish the infiltrative
nature of the lesion. In approximately 20% of cases
with a preoperative diagnosis of carcinoma in situ, the
definitive histological examination reveals contiguous
infiltrating components alongside the in situ lesion %2,
The B5b category encompasses not only infiltrating
carcinomas, but also less common infiltrating neo-
plasms such as malignant PTs, sarcomas, lympho-
mas, and metastatic tumors (Fig. 8). It is important
to take into account that, according to the European
guidelines, non-epithelial neoplasms could be also
categorized under the proposed B5d category 8. Pre-
operative histological diagnosis allows for the determi-
nation of infiltration foci in most cases, specifying the
histotype and differentiation grade of the neoplasia.
For lymphomas and sarcomas, the use of immunohis-
tochemical markers enables precise characterization.
The B5c category refers to rare cases where it is not
possible to definitively distinguish whether a carcino-
ma is in situ or infiltrating based on the biopsy material.
This category is used when the biopsy contains only
carcinoma with minimal surrounding stroma or when
rare atypical cells are present in the stroma within the
context of overlapping inflammation or artifact-related
changes, making it unclear whether stromal infiltration
is present.
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Prognostic and predictive factors in
breast invasive carcinoma

In invasive carcinomas, it is generally possible to state
the predominant histotype and differentiation grade.
High quality studies report the highest inter-observer
agreement for certain histotypes (e.g. mucinous, lob-
ular) and lower agreement for others (i.e. medullary,
mixed) %3. Identifying the lobular histotype, potentially
using immunohistochemical markers such as E-cad-
herin and/or p120, is particularly important. This iden-
tification can indicate the need for preoperative MRI,
which aids in assessing the potential multifocality of
the lesion and subsequently planning the most appro-
priate therapeutic approach (mastectomy vs. conserv-
ative surgery) .

A definitive diagnosis of microinvasive carcinoma can-
not be made preoperatively as it requires evaluating
the entire neoplasia. However, it is crucial to report
the presence of stromal microinvasion foci (individual
neoplastic cells infiltrating the stroma; infiltration less
than 1 mm) in the preoperative diagnosis. This infor-
mation can guide multidisciplinary decisions regard-
ing sentinel lymph node biopsy. In cases with stromal
microinvasion foci, serial sectioning of the tissue block
and immunohistochemical staining for cytokeratins
are recommended to rule larger invasive foci.

Precise concordance between the grade of infiltrating
carcinoma in the preoperative biopsy and the definitive
histological examination is achieved in approximately
70% of cases %°%. Among the three parameters in the
Elston-Ellis score (tubule and gland formation, nucle-
ar pleomorphism, and mitotic count) 57, nuclear grade
is the most reliable in the preoperative setting. Howev-
er, variations may occur, particularly concerning the
mitotic count, which can lead to underestimation (typ-
ically by one level; e.g., G2 vs. G3) compared to the
definitive histological examination ™. This information
should be communicated to the multidisciplinary team
as specifying the grade of the neoplasia is crucial for
therapeutic decisions regarding neoadjuvant chemo-
therapy (NAC). (UK guidelines - level of evidence B:
invasive tumor grade is a prognostic and predictive
factor for therapy response) ®

Currently, preoperative reporting recommends eval-
uating intratumoral stromal lymphocytic infiltrates,
known as tumor-infiltrating lymphocytes (TILs) %8. This
assessment is particularly significant for triple-nega-
tive or HER-2-positive carcinomas undergoing NAC
% TIL quantification in CNBs should be conducted at
20-40x magnification using a 10x eyepiece. Thanks to
consensus scoring guidelines, the reported concord-
ance in preoperative TIL evaluation is good (63%) ©°.
Additionally, preoperative reports should specify the

presence of vascular invasion when it is unequivocal °.
CNB material is suitable for evaluation of biomarkers,
which is pivotal for patients likely to receive NAC (Lev-
el of evidence IA - Steroid receptor status predicts re-
sponse to endocrine therapies; Level of evidence IA
- Overexpression of HER2 predicts response to HER2
targeted treatments) 8'. For reporting hormone recep-
tors and HER2 expression, adherence to the ASCO
CAP guidelines is recommended 654, As for Ki-67,
while numerous studies support its prognostic value,
clinical validation has proven challenging, especially in
defining a useful cutoff and dealing with high inter-ob-
server variability. However, both high and low values
of this marker have demonstrated reproducibility and
clinical relevance %. According to the latest update
from the International Ki-67 Working Group (IKWG),
Ki-67 has predictive clinical utility in hormone-posi-
tive and HER2-negative carcinomas, with cutoffs of <
5% and = 30% %.The IKWG study suggests that to
minimize inter-observer variability for evaluating Ki-67
biopsy material should be used which involves calcu-
lating the average score across four high-power fields,
each containing approximately 100 cells, after a rapid
assessment of the entire section . In this view, auto-
mated digital image analysis systems show promising
results but require further standardization and clinical
validation.

Given the heterogeneity of breast carcinoma, the as-
sessment of immunohistochemical markers is most
informative when the neoplastic tissue is well-repre-
sented in the biopsy material. Thus, it is advisable to
repeat the evaluation of biomarkers during the defini-
tive histological examination, either entirely or partial-
ly, if the quantity of neoplastic tissue in the preopera-
tive diagnosis is limited or if there is any discrepancy
between the preoperative histological appearance
and the definitive findings. Specifically, if the biomark-
er profile has already been investigated on CNB mate-
rial, it is recommended to reassess it in the operative
specimen in the following cases:

1) morphologically different/heterogeneous tumors/
different grade (G) from that observed in the biopsy;
2) previous NAC;

3) limited invasive component in biopsies;

4) unusual HER2 scoring or biological profiles: (i.e.
IHC/ISH);

5) Equivocal HER2 (IHC 2 +) scoring negative for am-
plification;

6) Ki-67%: luminal tumors with HER2 negative scoring.
Namely, due to the likelihood of discordant profiles be-
tween biopsies and surgical specimens, it is advisable
to repeat Ki-67 testing in the following cases: G2, di-
vergent morphological features and/or grading between
the primary tumor and synchronous axillary lymph node



192

S. Marletta et al.

metastases in preoperative biopsies, tumors > pT1ic;

7) Expression of estrogen receptors (ER) < 30% and
progesterone receptors (PR) less than 20% in preop-
erative biopsies;

8) HER2 score 0 in preoperative biopsies;

9) Large tumors (greater than 3 cm).

MULTIPLE TUMORS

All suspicious foci for invasive tumors should undergo
CNB sampling (early breast cancer: ESMO Clinical
Practice Guidelines 2019 - Level of evidence | A) . If
CNB is not feasible, it is crucial to identify which tumor
was biopsied and to place a non-magnetic marker in
the biopsied site. It is recommended to perform the
biomarker profile on all biopsied invasive tumors, par-
ticularly if they have different grading, histotypes, or
display high-grade features (G3) 7°. Additionally, when
synchronous metastatic lymph nodes exhibit morphol-
ogy, histotype, or grading differences compared to the
breast neoplasia, evaluating prognostic factors at both
sites may be useful, especially in determining eligibili-
ty for neoadjuvant treatment 7*75 (Fig. 9).

i R 4
e e

‘a
| v Ny, "0
4 il TG

¥
. \/

Specific requirements for preoperative
diagnosis of cases eligible to NAC

Pathologists must be provided with complete and de-
tailed clinical information, including the location and
dimensions of the lesion(s), along with copies of im-
aging reports (mammography, ultrasound, MRI). It is
recommended to sample at least one core per cen-
timeter of the tumor. For lesions larger than 2 cm, bi-
opsies should be taken from different areas of the tu-
mor. Ideally, 5-6 diagnostic cores should be obtained
using a 14 G needle. If only one diagnostic fragment
is available, consider repeating the CNB. The tissue
fragments should be immediately fixed in buffered
neutral formalin for no less than 6 hours and no more
than 72 hours.

The preoperative histological report, particularly be-
fore neoadjuvant chemotherapy or primary systemic
therapy, should include the following information:

1) number of diagnostic fragments;

2) histotype:

3) histological grade (Elston-Ellis or nuclear grade);
4) cellularity, expressed as the percentage of invasive
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Figure 9. Biomarker discordance between primary breast tumor and axillary lymph nodal metastasis: H&E sections display-
ing an invasive lobular carcinoma with histiocytoid features in the primary tumor (A), compared to no-special type morphol-
ogy in the nodal localization (B). Immunohistochemically, the neoplastic cells from the primary tumor revealed faint and
incomplete membranous HER2 staining (score 1 +) (C), opposite to strong and complete expression (score 3 +) within the
nodal metastasis (D).
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carcinoma area within the tumor bed;

5) presence or absence of vascular invasion, when
assessable;

6) presence or absence of tumor necrosis;

7) presence or absence of in situ carcinoma;

8) TILs, expressed as a percentage relative to the total
stromal cells within the tumor (especially for TN and
HER2+ carcinomas);

9) expression of ER, PgR, Ki-67, and HER2*;

10) for skin biopsies, note any epidermal infiltration,
ulceration, or dermal vascular invasion.

*Regarding HERZ2 reporting, provide not only the
score (0, 1+, 2+, 3+) but also the percentage of pos-
itive cells, positivity pattern, intensity (mild, moderate,
intense), and specifics of the test used (clone, plat-
form) &,

To ensure the reliability and reproducibility of preop-
erative diagnostics, adherence to regional, national,
and/or international quality programs is essential 1°.
Lymph node sampling is recommended by sever-
al guidelines (ASCO, NCCN, etc.). It is important
to note that while fine-needle aspiration cytology
(FNA) remains reliable for detecting malignant cells
in suspicious axillary lymph nodes 23, it is now advis-
able to also perform biopsy histological sampling of
these nodes. Published evidence highlights that ultra-
sound-guided CNB achieves higher sensitivity rates
compared to FNA (88% vs 73-74% respectively), with
comparable specificity 7677. These findings have signif-
icant clinical and therapeutic implications, especially
for patients with small HER2-positive and triple-neg-
ative tumors in the neoadjuvant setting. For example,
HER2-positive tumors measuring less than 15 mm
with negative nodes may undergo upfront surgery fol-
lowed by adjuvant chemotherapy with paclitaxel and
trastuzumab, thereby avoiding the side effects of anth-
racycline-based regimens 78. Conversely, patients with
preoperatively positive lymph nodes are recommend-
ed to receive neoadjuvant chemotherapy combined
with trastuzumab/pertuzumab, and in cases of resid-
ual disease, they may receive adjuvant TDM1 thera-
py. Similarly, patients diagnosed with triple-negative
tumors with nodal metastases are currently treated
with pembrolizumab as neoadjuvant immunotherapy;,
but they could proceed directly to upfront surgery if
they have small tumors with negative axillary lymph
nodes ¢'. In addition, it is important to clinically vali-
date emerging pathological data indicating a 5-10%
discordance in biomarkers profile between primary
breast tumors and synchronous core-biopsied axillary
nodal metastases, as this discrepancy may have fur-
ther prognostic and therapeutic implications ®.
Regardless of the lymph node biopsy technique used,
it is advisable to place a clip inside the pathological

lymph node. For patients initially diagnosed as cN+
(clinically positive lymph nodes) who convert to cNO
(clinically negative lymph nodes) after primary sys-
temic therapy, evidence suggests that identifying and
removing the biopsied lymph node can significantly
reduce the false-negative rate (FNR) to well below
10%. This threshold is based on historical studies
on sentinel lymph nodes, such as the B32 and Ve-
ronesi studies in the early-stage setting. However,
retrieving the lymph node marked with a clip can be
technically challenging or require specialized devic-
es. Specifically, the targeted axillary dissection (TAD)
technique reduces the FNR to 4.2% with a near 100%
identification rate 7. Alternatively, using a dual identi-
fication method (radiometabolic tracer and vital dye)
and removing at least three lymph nodes can effec-
tively reduce the FNR to below 10% 8. More recently,
the SenTa study, a prospective registry involving 50
centers, demonstrated an 86.9% success rate for TAD
with a false-negative rate of 4.3% 8'. These findings
underscore the utility of TAD and align with a recent
Italian retrospective series, which found approximate-
ly 25% of clipped lymph nodes did not correspond to
sentinel nodes 2.

TURN-AROUND TIME

Recent evidence confirms the importance of time-
ly management, emphasizing that treatment should
start within 8 weeks from diagnosis . For triple-neg-
ative neoplasms, it is particularly advisable to begin
treatment within 4-6 weeks. Consideration should al-
so be given to alternative pathways for managing par-
ticularly aggressive neoplasms, as well as for more
indolent types, such as tubular carcinoma or grade 1
carcinomas.

Diagnostic challenges and pitfalls in
preoperative assessment

e Lesion fragmentation: access to imaging of the
lesion, proper handling of biopsy material, and
multidisciplinary collaboration are essential.

e Complex lesions: preoperative evaluation of com-
plex proliferative breast lesions may require im-
munohistochemical techniques and serial sec-
tioning of the material.

e Partial assessment: partial sampling of a lesion
can lead to underestimation. For example, ap-
proximately 20% of in situ carcinomas associated
with microcalcifications reveal infiltrative foci upon
definitive surgical intervention.
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DIFFICULTIES IN INTERPRETATION RELATED TO SPECIFIC
MORPHOLOGICAL FINDINGS

Low-grade epithelial atypia: mild atypia in the ter-
minal ductal-lobular epithelium is common in CNBs.
It is crucial not to overestimate minimal atypia, as it
represents usual ductal hyperplasia (UDH) or apo-
crine metaplasia (classified as B2). Atypia at risk of
progression, such as ADH, is a clonal proliferation that
overexpresses ER and shows concurrent loss of ba-
sal immunomarkers (CK 5, CK 5/6, and CK 14). These
immunohistochemical markers are valuable for distin-
guishing ADH from UDH in routine diagnostics.

Apocrine atypia and apocrine DCIS: apocrine atyp-
ia, especially when associated with sclerosing lesions,
can be challenging to interpret on CNB. Large nuclei
with prominent nucleoli may be overestimated and
misinterpreted as DCIS. Pure apocrine DCIS is rela-
tively rare. In such cases, features like periductal fi-
brosis, lymphocytic infiltrate, mitoses, and comedone-
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crosis can assist in accurate diagnostic interpretation.

Pseudolactational cystic changes: Hypersecretory
pseudolactational cystic changes can persist beyond
lactation or pregnancy, even into the postmenopausal
period. Recognizing the lobular pattern, cytoplasmic
vacuoles, and typical hobnail architecture is crucial to
correctly classify the lesion (Fig. 10).

Microglandular adenosis: in microglandular aden-
osis, myoepithelial cells are not visible. The tubules
have a round profile, patent lumen and are composed
of cells with clear cytoplasm. Immunohistochemical-
ly, these cells show positivity for S100 protein and
cathepsin-D but are negative for EMA, ER, PR, and
HER-2.

Stromal proliferations and spindle cell lesions:
spindle cell proliferations can pose diagnostic chal-
lenges in CNBs. Specifically, scar-related changes
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Figure 10. Mammogram showing a single cluster of coarse heterogeneous microcalcifications (arrow, BI-RADS 4B) (A)

undergoing VAB. Low (B) and high-power magnification (C, D) histological pictures depicting dilatated ductal structures filled
with eosinophilic secretion and microcalcifications lined by a single layer of foamy epithelial cells without cytological atypia
and a hobnail appearance. Such morphological features were consistent with pseudolactational cystic changes.
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may exhibit cytological atypia. Similarly, distinguishing
between myofibroblastoma, fibromatosis, and meta-
plastic or spindle cell carcinomas can be complex.

Post-radiation changes: radiation therapy can in-
duce cytological changes in ductal epithelium and his-
tiocytic cells, such as anisonucleosis and regressive
atypia, which may mimic neoplastic cells.

Peculiar scenarios potentially occurring in definitive
histological examinations following preoperative bi-

opsy.

Complete preoperative resection of the lesion. In
small lesions, there may be no neoplastic residue in
the definitive histology. In such cases, the biological
characterization must rely on preoperative biopsy ma-
terial.

Alterations in residual tissue. Scar tissue exhibiting
regressive changes and chronic histiocytic giant cell
inflammation, often seen following a previous biop-
sy, is now commonly observed in definitive histology.
These findings indicate the successful excision of the
preoperatively targeted area and should be described
in the pathology report.

Epithelial cell displacement along the needle tract
and in regional lymph nodes.

Diagnostic procedures involving needle insertion into
the lesion can result in the artifactually displacement of
epithelial cells. Recognizing these displaced cells is cru-
cial, especially when evaluating sentinel lymph node or
assessing potential microinvasive foci. In cases where
there is an absence of myoepithelium within granulation
tissue that contains hemosiderin deposits and/or repara-
tive fibrosis, this should be reported as pseudoinfiltration.

Dimension assessment of the neoplastic lesion
undergoing preoperative biopsy. When evaluating
the size of a neoplastic lesion based solely on the
residual tumor after biopsy, there is a risk of under-
estimating the T stage, as highlighted by the AJCC,
8th edition (2018). To avoid this, the overall lesion size
should be determined using a combination of imag-
ing, macroscopic evaluation, and histological section
measurements. For the “T” parameter evaluation, the
AJCC, 8th edition (2018) recommends using the larg-
est tumor size measured either from biopsy material
or definitive surgical specimens, provided that imag-
ing does not indicate a larger tumor size.
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