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’ '.) Check for updates

l. Introduction

The first National Consensus on Diagnosis and Treat-
ment of Breast Cancer was carried out in Colima in
1994; its conclusions were widely diffused' and have
been useful as a guide for oncologists and other gen-
eral practitioners and physicians of related specialties.
Since then, nine periodical revision meetings have tak-
en place, where available knowledge and information
have been updated, and participation was extended to
other subspecialties and disciplines related to the diag-
nosis and treatment of this disease. The conclusions
were published in specialized journals®® and are avail-
able online at the Consensus page (www.consenso-
cancermamario.com) and other institutions and
oncology societies’ websites.

Since these publications have been widely diffused
and constantly updated, practically all oncologists of
the country are aware of the Consensus conclusions
and use them as a tool to support decision-making in
their daily oncology practice. In addition, they are part
of several oncology institutions guidelines and of the
documentation the Mexican Official Standard on the
subject is based on."®

On this occasion, we met, now virtually, on January
29 and 30, 2021, with the purpose to review recent
advances in the field of breast cancer prevention, diag-
nosis and treatment. Nearly 105 nation-wide renowned
physicians from all institutions and specialties related
to this disease were convoked and, in working groups,
they analyzed the updated information of each area
with the purpose to present it at plenary sessions for
approval. This time, the subject “Covid and breast can-
cer” was added, owing to the pandemic caused by this
disease and the impact it has had on patient care.
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It should be mentioned that 1,570 participants
registered to electronically witness the consensus, out
of whom 25 % were residents, 60 % from localities
other than Mexico City and more than 200 participants
were from Central and South America.

We hope that the conclusions of this ninth revision
serve as a guide for the medical community in general
and for oncologists in particular, in order for them to
offer patients with this disease an accurate diagnosis
and an optimal and updated treatment.

Il. Epidemiology of breast cancer in
Mexico

1. Introduction

Breast cancer is the most common tumor in women
worldwide and the leading cause of cancer-related
death. Around 1.7 million new cases are estimated ev-
ery year and 552,000 women die from this disease.
Approximately 45 % of cases occur in low- or middle-in-
come countries (765,000), and 55% of all breast cancer
deaths occur in these countries (287,100). Global mor-
tality rate is 13.2 x 100,000, ranging from 8.8 in Asia to
19.7 in Western Europe.! In Latin America, since 2000,
the World Health Organization (WHO) reported that the
main trend was towards an increase in breast cancer.
In 2008, the Pan American Health Organization (PAHO)
reported that 320,000 cases were diagnosed in this
area and an increase of 60 % was estimated for 2030.%3

In Mexico, breast cancer has had a constant in-
crease, both in incidence and mortality, over the last
three decades. According to the Ministry of Health Ep-
idemiology Department report, the incidence increased
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Inequalities in access to medical care for breast can-
cer are reflected on statistics about life years lost due
to premature death and quality of life loss of due to
disability, which is why specific and systematized ac-
tions should be implemented for risk factors identifica-
tion, detection, early diagnosis and timely referral.”

2. Risk factors

Known risk factors for the development of breast
cancer are the following:>"#

2.1 BioLoGICcAL

- Female gender.

- Advanced age.

— Personal or family history of breast cancer (in first-de-
gree relatives).

— History of atypical ductal hyperplasia, radial or star
image and lobular carcinoma in situ.

- Menstrual life longer than 40 years (menarche before
12 years and menopause after 52 years of age).

— Breast density.

- Being a carrier of mutations in breast cancer suscep-
tibility genes.

2.2 ASSOCIATED WITH THE TREATMENT OF PREVIOUS
DISEASES

- Exposure to therapeutic ionizing radiation to the
chest, mainly during development or growth.

2.3 ReEPRODUCTIVE

- Nulligravida.

- No breastfeeding.

— First full-term pregnancy after 30 years of age.

- Hormonal therapy with combined estrogen and pro-
gesterone at perimenopause or postmenopause for
more than five years.

2.4 LIFESTYLE-RELATED

- Obesity.

— Sedentary lifestyle.

— Alcohol consumption.
— Smoking.%"

The most important lifestyle-related risk factor is obe-
sity and, given that in Mexico this condition is present
in a very high percentage of the population, it rep-
resents a serious public health problem with high impact

on society. Obese postmenopausal women are at high-
er risk for the development of breast cancer in compar-
ison with non-obese women, which appears to be due
to high levels of circulating estrogen. In addition, breast
cancer survivors who develop obesity have a higher risk
of recurrence or second primary tumors.'15

A waist circumference larger than 80 centimeters is
associated with an increased risk of breast cancer; on
the other hand, menarche at an early age associated
with states of morbid obesity is another important factor
in the genesis of this pathology. Care of the obese pa-
tient should include dietary modifications, promotion of
physical activity, components of behavioral change and
long-term follow-up.'®

3. General recommendations regarding
physical activity

United States CDCs indicate:

- 150 minutes/week of moderate-intensity aerobic ex-
ercise (walking or bicycle riding)
- 75 minutes/week of vigorous-intensity aerobic activity

(running, jogging, jumping, swimming)

Motivation is essential for achieving adequate treat-
ment adherence and maintaining its effects in the long-
term. Inclusion of physical activities in the community
helps to prevent chronic diseases in general, and such
activities are protective against breast cancer and, for this
reason, their importance should be diffused via mass
media (including social networks) to the entire population,
with particular emphasis on high-risk populations.

IV. Breast cancer primary prevention

1. Risk-reduction therapy

The criteria applied in studies to consider high-risk
women as candidates for chemoprevention include:’

- Age > 60 years.

— Age 35 to 59 years with 5-year risk > 1.66 % in the
Gail model for breast cancer.

- Age > 35 years with a previous history of lobular or
ductal carcinoma in situ, ductal or lobular atypical
hyperplasia.

- BRCA-1 or BRCA-2 mutation carriers without prophy-
lactic mastectomy.?

2. Pharmacological intervention

In women at high risk,"? the use of the following
agents is recommended:
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- Tamoxifen at a dosage of 20 mg/day in pre- and
postmenopausal women or raloxifene at a dose of
60 mg/day in postmenopausal women for a 5 year-pe-
riod, based on the P-1 (NSABP), RUTH 4, MORE 4,
CORE, STAR 2 and IBIS-I trials. Their use was
shown to reduce the risk of invasive ductal carcinoma
and they were approved for this purpose.’° There
are no randomized studies for patients younger than
35 years of age.

- Low-dose tamoxifen (5 mg every 24 hours for 3 years)
in symptomatic patients with the 20-mg standard
dose may be an option.™

- Aromatase inhibitors (Al) in postmenopausal pa-
tients. Exemestane (MAP-33 trial) and anastrozole
(IBIS-116) showed a reduction in the risk for invasive
breast cancer.>'® These agents have not yet been
approved by regulatory agencies for this indication.
To decide on the use of risk-reducing drugs, other

factors that might contraindicate them should be taken

into account; for tamoxifen, a previous history of throm-
boembolic events or atypical endometrial hyperplasia,
and for an aromatase inhibitor, significant osteopenia
or osteoporosis.

Surgical intervention: See Chapter X. Risk-Reducing

Mastectomy (RMR).

V. Early diagnosis. breast assessment by
imaging

1. Screening studies

General recommendations

- Monthly breast self-exam from 18 years of age on
(7 days after menstruation conclusion).

- Annual breast clinical examination from 25 of age on.

— Annual screening mammography in asymptomatic
women from 40 years of age on.

— Breast ultrasound (US) is the initial study of choice
in women younger than 35 years with breast
pathology.

- The use of screening mammography in women with
dense breasts combined with ultrasound increases
sensitivity to 87 %.2

2. Imaging studies

The use of imaging studies such as mammography,
ultrasound (US), magnetic resonance imaging (MRI)
and, more recently, molecular studies, allows to detect,
characterize and evaluate the disease and its exten-
sion, as well as breast lesions follow-up.

Histopathological study is the gold standard for
breast cancer diagnosis. Percutaneous biopsies with
core needle and aspiration systems with stereotactic or
US guidance are the methods of choice for non-palpa-
ble and palpable lesions with suspected malignancy. In
cases where the lesions are visible only by MRI or
molecular studies, the biopsy will be carried out using
these methods.

2.1 MAMMOGRAPHY

Mammography is the only imaging method that has
shown a 21 % reduction in breast cancer mortality; in
high-income countries, organized, population-based
screening has been observed to reduce mortality by
more than 30 %.3

Mammography has a diagnostic sensitivity of 77 %
to 95 %, and specificity of 94 % to 97 %, both being
dependent on breast density.*

Although these data are significant, the decision to
start and/or maintain a breast cancer program requires
an evaluation of screening cost-effectiveness; mam-
mography favors early diagnosis and the use of effective
therapies against breast cancer, improves patient over-
all survival, and reduces the economic impact of life-
years lost.

It is important to consider that screening mammog-
raphy may cause over-diagnosis and unnecessary
treatments (20 %), anxiety in women, and radia-
tion-induced cancer (one in thousand screened
women).5

Currently, there are different acquisition techniques
in mammography:

- Conventional acquisition. The mammography device
is analog and image acquisition is carried out with
the screen-film system, which also includes an equip-
ment for automatic development.

— Digital acquisition. Through detectors integrated to
the mammography device itself (digital) or external
detectors (digitized, CR); the study is printed with a
high-resolution laser equipment.

2.1.1 Digital mammography

It uses a digital detector. Image acquisition, process-
ing and visualization are handled independently, which
represents a greater advantage with regard to the an-
alog system; in addition, the percentage of repetitions
due to constant image quality control is reduced, which
results in higher productivity and lower ionizing radia-
tion dose.
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From the clinical point of view, digital mammography
increases breast cancer detection in patients with
dense breasts, which are a recognized risk factor for
breast cancer, and can improve microcalcification
visualization.®

Digital mammography has the capacity for advanced
applications, such as:

- Telemammography. It is a tool that allows images to
be sent for remote interpretation or consultation.

— Tomosynthesis or three-dimensional (3D) mammog-
raphy. Multiple images are obtained from different
angles; it improves breast cancer detection by 27 %
and reduces the number of recalls in screening pro-
grams by 17.2 %."8

- Synthesized mammography. It is a technique that
involves obtaining three-dimensional images and,
based on them, obtaining two-dimensional recon-
structions, whereby the radiation dose is reduced by
39 %. One of the advantages of synthesized mam-
mography is that it improves the visualization of ar-
chitectural distortions, masses and
microcalcifications.®

— Stereotactic biopsy with tomosynthesis. When an ar-
chitectural distortion is found, without ultrasound
translation, the biopsy should be guided with a cut-
ting-aspiration system and stereotaxy integrated with
tomosynthesis, since these distortions generally cor-
respond to invasive carcinomas.

— Computer aided detection (CAD) system. In general,
these are systems that guide the detection of tumors
in a medical image by acting as a second reader. In
mammography, various methods for segmentation or
extraction of the characteristics of mammary tumors
have been designed. Evaluation of CAD systems per-
formance in mammography indicates that their sen-
sitivity is high, but also the number of false positives,
which reduces their specificity.'°

- Contrast-enhanced mammography. Functional study
that combines conventional mammography with in-
travenous administration of contrast medium. There
are two modalities: temporary and dual. Its purpose
is to detect small-sized tumors, which allows the vi-
sualization of findings with contrast medium uptake
on normal glandular tissue that shows no enhance-
ment, which is highly useful in dense breasts and in
patients with contraindications for magnetic reso-
nance, or as an alternative to it with similar
results."

Regardless of the type of mammographic technique
used, there should be a quality assurance program
involving the physical area, the equipment and the

personnel. The performance of breast studies should
be carried out by trained radiological technical person-
nel and the interpretation be made by certified radiolo-
gists with experience in this area.

The mammography should be interpreted and the
conclusion expressed using the BI-RADS system
(Table 1).912

2.1.2 Diagnostic mammography

It is performed in case of a mammography with any

detected anomaly and in the following situations:™

— Dense breast.

— Breast lesions detected with other imaging modality
and that clinically require this study.

- Palpable mass or tumor.

— Blood-stained secretion from the nipple.

- Changes in nipple or areola skin.

- Focal, persistent pain.

- BI-RADS 3 follow-up.

2.1.3 Special indications for mammography

- Young woman with clinical suspicion of breast can-
cer, regardless of their age.

- Family history of breast cancer at early ages. Annual
mammography will be indicated from 30 years of age
on, or 10 years before the age of the youngest relative
with cancer (not prior to 25 years of age). Annual
contrasted MRI should be considered alternating with
mammogram.

— Previous history of breast biopsy with histological
report consistent with high-risk lesions.'

2.2 BREAST ULTRASOUND

Breast ultrasound (US) is a valuable tool, comple-
mentary to diagnostic mammography. It requires
high-resolution devices, in addition to experience and
knowledge on the anatomy and pathology of the mam-
mary gland and its assessment by US. US should be
performed with a high-frequency, broadband and vari-
able focal zone (ideally between 10 and 23 MHz) linear
transducer.'®

Targeted US is the complement of diagnostic mam-
mography owing to its usefulness to differentiate cystic
from solid nodules, and out of these, benign from ma-
lignant lesions, vascularity status and elasticity of a
tumor. It is useful in breast cancer initial staging, as it
evaluates multi-finality, multi-centricity, extension or in-
traductal component, lymph node status of both the
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Table 1. BI-RADS system'

e N L

0 Insufficient for diagnosis.
There is 13 % possibility of malignancy.

1 Negative
No findings to report.
2 Benign findings
3 Probably benign findings. Less than 2 % likelihood

of malignancy.

4 Findings suspicious of malignancy. It is subdivided
into:
4a - Low suspicion for malignancy
4b - Moderate suspicion for malignancy
4c - High suspicion for malignancy

b Highly suggestive of malignancy
6 With histological diagnosis of malignancy

Source: American College of Radiology. Mammography, 5 ed., 2013.

axilla and supra- and infra-clavicular and parasternal
regions, which can determine treatment changes by up
to 28 %."7

Screening US is indicated in patients with dense
breasts and negative mammography.'”8

Clinical indications for breast ultrasound
— Assessment of palpable anomalies and those detect-

ed by mammography and MRI.

— Evaluation of breast implants.

— Guide for interventional procedures.
— Radiotherapy treatment planning.

— Assessment of axillary lymph nodes.

In women with dense breast tissue, screening US
can detect mammographically occult carcinomas (1.9
to 4.2 additional cancers per 1,000 examined wom-
en).®20 Numerous studies have shown that, in these
cases, US additionally demonstrates two to five occult
carcinomas per 1,000 women. Usually, tumors that
are occult in mammograms and are detected by US
are invasive and lymph node-negative. Breast density
is an important factor in the detection and diagnosis
of breast carcinoma, since it decreases its sensitivity;
in addition, it represents a significant increase in the
risk for developing this pathology (4.7 times higher
than in women with fatty breasts). Some MRI-detect-
ed lesions are mammographically occult, but can
be found by targeted US (second deliberate

Evaluation with additional mammographic images or other studies
(US) is required, as well as comparison with previous examination.
This category should not be used as an indication for magnetic
resonance imaging.

Annual mammography in women from 40 years of age on.

Annual mammography in women from 40 years of age on.

Unilateral imaging follow-up of the side with suspicious findings
required at 6 months and subsequently annual bilateral for 2 years;
this category is recommended only in diagnostic mammography.

4 (>2 - <95 %)

4a (>2 - <10 %)

4b (>10 - < 50 %)
4e (>50 % - < 95 %)
Requires bhiopsy

Requires biopsy. PPV > 95 %

Awaiting definitive treatment or treatment response evaluation

examination); this recommendation is also valid for
molecular studies.

Breast US extended vision modality is useful for
measuring large lesions and assessing multifocality.

The role of the radiologist in breast cancer staging is
to demonstrate, before a surgical procedure, the pres-
ence of axillary metastases with a positive predictive
value that is high enough to allow the surgeon to decide
when to perform axillary dissection. The presence of
axillary metastases and the size of the primary tumor
are two prognostic factors for evaluating patients with
invasive breast cancer and determine the use of sys-
temic chemotherapy and radiotherapy. In patients with
T1 and T2 and negative lymph nodes, sentinel lymph
node procedures should be performed.?’

US is the basic tool for evaluating axillary lymph
nodes; it has a moderate sensitivity, but can be highly
specific, especially when morphological criteria sug-
gest compromise.

Findings such as fatty hilum loss and peripheral vas-
cularity are more important criteria than lymph node
size for identifying metastases. Focal or diffuse cortical
thickening is considered the earliest sign to identify
them, but it is a difficult-to-apply criterion that has a low
predictive value because it is not specific. It can be
subjectively or specifically evaluated by measuring cor-
tical thickness, which should be thinner than 3 mm.??
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Lymph nodes with suspicious morphology on imag-
ing should undergo fine-needle aspiration biopsy
(FNAB) or core needle biopsy to avoid anesthetic risk,
surgical time, and increased cost. FNAB has a reported
diagnostic sensitivity of 25 % to 87 %; core needle bi-
opsy, from 90 % to 94 %.3

2.3 MAGNETIC RESONANCE

Complementary method to mammography and ultra-
sound. It does not use ionizing radiation and provides
morphological and functional information, through intra-
venous administration of paramagnetic contrast medi-
um (gadolinium); it requires a scanner of at least 1.5
tesla and a special antenna for the mammary gland.

Magnetic resonance imaging has a sensitivity of
90 % and a specificity of 89 %.

Multiparametric evaluation must be carried out: it in-
cludes perfusion curves, spectroscopy and diffusion,
which increases specificity of the method.?*

Kinetic evaluation (perfusion curves) of the observed
lesions measures contrast uptake, within the lesion,
over a period of time. Signal intensity (SI) increases
after contrast administration (S| Post); it is measured in
comparison with pre-contrast level (Sl Pre); by relating
the signal time and intensity, curves are generated that
provide information about the vascular properties of the
lesion. Three types of curves are generated that consist
of two stages; the initial one, which can be slow, mod-
erate or fast, and the delayed stage that can be con-
tinuous (type 1), which is considered in more than 90
% of benign lesions, plateau (type Il), considered inde-
terminate, or washout (type Ill), which is the most com-
mon in malignant lesions."®

MRI has a higher number of false negatives in tumors
smaller than 3 mm, as well as in low-grade carcinoma
in situ and in lobular carcinoma, and, therefore, for an
accurate diagnosis, integration of morphological and
functional characteristics together with mammography
and US findings is essential.

Specificity of this method is increased with the spec-
troscopy technique (virtual biopsy), which allows the
quantification of choline, a cell-proliferation tissue
marker that provides biochemical information of tis-
sues. Another technique is diffusion, which is based on
the movement of water molecules within the tissue and
is useful in the differentiation of benign and malignant
lesions. The use of gadolinium in pregnant women is
contraindicated.

The conclusion and recommendations should be ex-
pressed using the BI-RADS system.

Indications for contrasted magnetic resonance
imaging:

- Breast cancer staging.

- Assessment of margins after
excision.

- Local recurrence (with an interval of 6 months after
surgical management and one year post-RT).

— Treatment response.

- Search for occult primary tumor with axillary
metastases.

- Screening in patients with high risk and dense
breasts, alternating with mammography and US. This
study is also indicated in patients with genetic risk of
hereditary breast cancer, since sensitivity and spec-
ificity for this group is 91 % and 97 %, respectively;
an abbreviated protocol is recommended, which re-
duces costs and acquisition time, with a high predic-
tive positive value.

- Guide for biopsies of lesions that are visible only with
this method and not corroborated in a second US
deliberate examination.

- Routine preoperative use of MRI to evaluate disease
extension is not recommended because it has not
shown to improve overall survival or to decrease
re-excision rates or reduce costs.

- Non-contrasted MRI is indicated in breast implants
integrity evaluation, particularly with suspected intra-
capsular rupture or other complications.2526

primary tumor

2.4 MoLecuLAR sTupIEs OF THE BREAST (PET anD
PEM)

Positron-emission tomography (PET) and posi-
tron-emission mammography (PEM) are imaging stud-
ies that are not only morphological but functional, which
evaluate malignant tumors molecular activity by intra-
venously injecting a radiotracer, generally 18-fluorode-
oxyglucose, although there are increasingly more
tracers available on the market, with an increase in
specificity.

PET-CT combines computed tomography (CT) and
nuclear medicine, with precise localization of the pri-
mary tumor, as well as distant metastases, treatment
response evaluation, follow-up and re-staging; it has a
spatial resolution of 1.7 mm, and semi-quantitative up-
take units are referred to as SUV and should not ex-
ceed 2.5; qualitative comparison is also carried out by
comparing the uptake with other organs.

PEM uses a compact device, where the detectors are
above and below the mammary gland, which is why it
has great spatial resolution, which in turn allows
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detecting lesions as small as 1.2 mm; it provides images
in projections similar to mammography, after intravenous
injection of half the dose of radiotracer that is used in
PET-CT. It has similar sensitivity to contrast MRI, but
higher specificity; its main indication is breast cancer
locoregional staging, as well as if breast-conserving sur-
gery is planned, for axillary evaluation, treatment re-
sponse, and detection of recurrences, and it is useful in
augmentation mammoplasty and suspected CA. This
imaging method is not affected by breast density and is
not limited by recent post-surgical changes.

There may be false negatives in small carcinomas
with poor metabolic activity, low nuclear grade, cancer
in situ, and infiltrating lobular cancer, similar to MRI.

Both studies (PET and PEM) can be simultaneously
performed with the PET-CT dose; it is highly useful in
endocrine tumors such as endometrium, thyroid, colon,
and ovary tumors, where they can be associated with
breast cancer (double primary tumor).?%28

VI. Image-guided interventional
procedures (breast and lymph node
chains)

1. Introduction

Until a few years ago, excisional biopsy, after marking
with percutaneous needle, was the only diagnostic tool in
clinically non-palpable lesions. Currently, core needle bi-
opsy has become a diagnostic evaluation tool in non-pal-
pable breast lesions that avoids excisional biopsies in
benign cases, brings down costs and reduces risks for
the patient, with minimal changes of breast tissue that
might alter follow-up in subsequent mammograms.

In cases of malignant neoplasms, it allows the surgeon
to plan therapeutic alternatives together with the patient.
A guiding method whereby the lesion is best visualized
should be selected: microcalcifications by mammography
with a stereotactic system and, recently, with tomosyn-
thesis, which is highly useful in architectural distortions;
the mass or nodule mainly by US guidance and less
frequently in cases in which the suspected lesions are
only visualized on MRI or positron emission mammogra-
phy (PEM). Image-guided biopsy increases diagnostic
accuracy, including cases of palpable tumor.

2. Indications for biopsy

Suspicious lesions categorized as BI-RADS 4 and 5:
— Suspicious microcalcifications.
- Focal asymmetry.

— Asymmetry development or changes in a previous-
ly-existing lesion detected on mammographic
follow-up.

- Architectural distortion, a radiological sign that is best
characterized by tomosynthesis and that represents
invasive cancer in most cases.
Placing a marker at the

recommended.

Corroboration of microcalcifications extraction is car-
ried out with mammographic control of the fragments,
prior to referral for histopathological study.

biopsy site is

2.1 AsPIRATION BIOPSY (CYTOLOGY)

It is performed with percutaneous sampling of suspi-
cious lesions, with a fine needle of 22 to 25G gauge
for cytological diagnosis; it is low-cost, in addition to
having adequate sensitivity and specificity; it is limited
by the need for experience of both the radiologist who
performs it and the cytologist who interprets it. Current-
ly, the use of cytology, mainly in the evaluation of axil-
lary lymph nodes with morphology changes, contributes
to decision-making in the multidisciplinary manage-
ment of patients.

FNAB sensitivity for axillary lymph node metastases
varies depending on the suspicion prior to the
procedure:

- 11 % for morphologically normal lymph nodes (<
3 mm uniform cortex).

- 44 % in indeterminate lymph nodes (> 3 or < 3 mm
uniform cortex with focal thickening).

- 98 % for suspicious lymph nodes (focal thickening
and > 3 mm cortex and/or fatty hilum loss).

- Global sensitivity ranges from 25 % to 86.4 %, spec-
ificity from 81 % to 100 %, false negative (FN) rate
from 3.7 % to 19 % and false positive rate is 0.68 %.
Positive predictive value (PPV) ranges from 64 % to
100 %, and negative predictive value (NPV), from 59
% t0 80 %.

- Marking of cytologically-reported metastatic lymph
nodes provides a better evaluation of the pathological
response after neoadjuvant chemotherapy, to find out
if there is residual disease.

2.2 CORE NEEDLE BIOPSY (HISTOLOGICAL)

It is the ideal method for non-palpable lesions diag-
nosis; it is performed under local anesthesia, and is a
well-tolerated, ambulatory procedure with minimal
complications.
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In lesions categorized as BIRADS 4 and 5, either
nodules or microcalcifications, there is the alternative
of stereotactic or US-guided biopsy with vacuum-as-
sisted cutting systems; the latter is essential for
microcalcifications.

Microcalcifications extraction is corroborated with
mammaographic control of the fragments, prior to histo-
pathological examination.

Surgical biopsy is required for diagnostic and thera-
peutic purposes when in the core needle biopsy and/
or vacuum-assisted core biopsy histopathological result
there is no correlation between imaging and pathology
or when histopathological study considers excision.

Radiological control of the operated breast is neces-
sary in a 6-month period.

In all cases, the correlation between imaging and
pathology results should guide treatment; breast can-
cer management multidisciplinary groups shall have a
systematic working method that enables clinician, ra-
diologist and pathologist correlation.

Placing a marker at the biopsy site at the end of the
procedure is recommended.

The use of neoadjuvant CT in lymph node-positive
(N1) breast cancer diagnosed by percutaneous biopsy
reduces axillary disease by 55 %, which is why leaving
a marker in the lymph node is recommended.??

VII. Histopathological study

1. Recommendations for conservative
surgery specimen handling and report

1.1 INTRAOPERATIVE INDICATIONS

— Surgical margins status.
- Sentinel lymph node.

1.2 SPECIMEN HANDLING

— The specimen should be referred with radiological
study.

- Margins (6) referred with silk suture, beads or stain-
ing (ideally stained by the surgeon).

— The surgical specimen should be received intact
(without any type of manipulation or section).

— The specimen should only be sectioned by the pa-
thologist (Table 2).

- Surgical margins perpendicular sections (for ductal
carcinoma in situ, a surgical margin is regarded as
negative when it is > 2 mm apart).! If it is less than
this distance, it should be specified in the report.

— Serial sections of the specimen with a thickness of
3to5 mm.

- Include the sections in a serial and ordered manner.
If the specimen has a wire marker, refer the number
of capsules where the marked lesion is located.

- Including the totality of tissue marked by the wire plus
1 c¢m of its periphery is recommended, as well as
representative samples of the remaining tissue.

- Indicate the list of sections in the gross description.

2. Recommendations for infiltrating breast
carcinoma histopathological report

This Consensus recommends the AJCC 2018 proto-
col (eighth edition) for examination of breast cancer
patients’ specimens.? The diagnostic parameters we
consider to be essential in the histopathology report
are:

2.1 TYPE OF SPECIMEN AND ANATOMICAL LOCATION

2.1.1 Macroscopic parameters

- Specimen weight and size.

— Tumor size on its three dimensions.

- Type of margins: infiltrating and non-infiltrating.

- Tumor distance from margins and surgical bed (the
margins should be referred by the surgeon preferably
with colored stains).®

2.1.2 Microscopic parameters
Histological type

Histological type diagnosis should adhere to the cri-
teria of the WHO Classification of Breast Tumors,
5th edition.*

In case different patterns are observed, specify the
percentage of each one of them.

Medullary carcinoma, oncocytic, rich in lipids, rich in
glycogen, with clear cells, sebaceous differentiation,
neuroendocrine differentiation, carcinoma with giant
cells of the osteoclast type, pleomorphic, with achorio-
carcinoma differentiation and with a melanocytic pat-
tern cease to be histological variants and become
morphological patterns of non-special-type (NST) inva-
sive carcinoma.*

Two subtypes are added: mucinous cystadenocarci-
noma and tall cell carcinoma with reverse polarity.*

Neuroendocrine neoplasms are divided into neuro-
endocrine tumors and neuroendocrine carcinoma.*

1
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Table 2. Criteria for the selection of the type of biopsy

Type of biopsy Type of lesion Needle caliber

FNAB — Cysts.

— Axillary lymph nodes.

-22-25G

— Not recommended in breast primary tumor.

Core needle biopsy — Solid lesions.

Automated vacuum-
assisted stereotactic
or ultrasound-guided
core needle biopsy
suggested.
— Complex nodule, ultrasound guidance

Surgical biopsy

— Suspicious calcifications, stereotactic biopsy

— Focal asymmetries and architectural distortions only
visible in tomosynthesis with negative US, biopsy with
integrated stereotaxy and tomosynthesis is

— 11 and 14 G are the most widely used

-8t0 140G
— Al least 8 samples; this number will depend on
lesion type and size

- Lesions that cannot be percutaneously biopsied (technical

limitation), discordant previous core needle biopsies

Histological grade

Variants should be graded with the Scarff-Bloom-Rich-
ardson (SBR) grading system, as described below:
— Tubule formation

* Score of 1: 75 % or more of the tumor composed
of tubules.

e Score of 2: 10 % to 75 % of the tumor composed
of tubules.

e Score of 3: less than 10 % of the tumor composed
of tubules.

- Nuclear grade

e Score of 1:
chromatin.

e Score of 2: nucleus with moderate variation in size
and shape; pootly apparent nucleolus can be
observed.

e Score of 3: nucleus with marked increase in size,
irregular shape and contour, 2 or more prominent
nucleoli, thick chromatin.

- Mitotic count

 Score of 1: < 12 mitoses per 10 HPF.

e Score of 2: 13 to 24 mitoses per 10 HPF.

e Score of 3: > 25 mitoses per 10 HPF.

The mitotic parameter herein referred is given for a
field diameter of 0.65 to 40X in 10 fields, for another
diameter, consult the objective conversion table in ref-
erence 4.4

The three above-mentioned parameters and the final
score shall be reported separately to determine the
histological grade, which will be as follows:

— Grade I: 3 to 5 points.
- Grade II: 6 to 7 points.
— Grade lll: 8 to 9 points.

small, uniform nucleus, dense

In the presence of canalicular carcinoma in situ or
lobular carcinoma in situ, mention the type and
percentage.

Lymphovascular permeation is assessed in peritu-
moral tissue.

Infiltration to the skin, nipple and areola (papillary,
reticular, ulcerated dermis) and muscle.

Tumor-infiltrating lymphocytes (TILs) assessment
will be carried out following the International TILs
Working Group 2014 recommendations.>® This param-
eter is of mandatory reporting in triple-negative carci-
noma and in the HER-2 neu group, since currently it
is considered a strong prognostic and predictive
factor.’

2.2 DEFINITIONS AND GENERAL CONCEPTS

It is well known that malignant neoplasms are anti-
genic and can cause an immune response, due to the
altered protein products they produce and that can be
recognized by our immune system as foreign elements.
The elements that are released due to the immune re-
sponse have a prognostic and predictive role in many
solid neoplasms.

Lymphocytes that infiltrate tumors, known in the uni-
versal literature as TILs (tumor-infiltrating lymphocytes),
have acquired great importance as biomarkers, which
may indicate the use of immunotherapy treatments in
cancer. Therefore, using them routinely in certain neo-
plasms is advised.

Currently, several guidelines or recommendations are
available for the correct evaluation of TILs, which will
be described in this consensus.®
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2.3 HoST IMMUNE RESPONSE

The protein products generated by cancer cells, due
to the genetic mutations they undergo, act as neo-an-
tigens and become “foreign” cells. In addition, the hy-
poxic and necrotic microenvironment of neoplasms
send signals of harm to the immune system.

Immune cells that infiltrate neoplasms can promote
their growth and progression, but also can create an
immunosuppressive environment where the neoplasm
develops. CD8+ cytotoxic T-cells, interferon-y-produc-
ing T-helper cells, and natural killer cells are generally
associated with favorable antitumor immune respons-
es, along with macrophages with the M1 phenotype
and dendritic cells (Table 3).

2.4 TILs EVALUATION IN INVASIVE CARCINOMA OF THE
MAMMARY GLAND

Most breast carcinomas show some amount of lym-
phoid infiltrate, there are even carcinomas that are rich
in this infiltrate, which are neoplasms occupied by TILs
in an area > 50 % or 60 %. The breast carcinomas that
generally show the aforementioned characteristic cor-
respond to the group of triple-negative (20 %) and
HER-2+ carcinomas (16 %). Only 6 % of luminal carci-
nomas show this characteristic.

Several meta-analyses have confirmed that high lev-
els of TILs are associated with better disease-free sur-
vival and overall survival, only in the triple-negative and
HER-2+ subtypes.

2.5 INTERPRETATION OF TILS PRESENT IN BREAST
CARCINOMA

To evaluate TILs, we must know some concepts:

TILs or lymphocytes that infiltrate carcinomas are lo-
cated in the area that separates the tumor margins from
host tissue, in an extension of 1 mm. Thus, there are
two compartments: the central portion of the tumor and
the invasion margin.

The guidelines that shall be taken into account for
TILs interpretation in invasive carcinoma are shown in
Table 4.

2.6 INTRA-TUMOR LYMPHOCYTES (TILS) EVALUATION
IN INTRADUCTAL CARCINOMA

In comparison with invasive carcinoma, less informa-
tion is available regarding the lymphoid infiltrate asso-
ciated with intraductal carcinoma (IDC). Some studies

Table 3. Immune cells present in tumor
microenvironment

M1 T-regulatory cells
NK cells M2

NK T-cells Type 2 dendritic cells
N1 cells N2 cells

CD8+ T-cells Th2 cells

Type 1 dendritic cells Myeloid cells

Th1 cells

Tth cells

Table 4. Guidelines for TILs evaluation in invasive breast
cancer

Stromal compartment TILs should be evaluated separately from
the tumor compartment and each item reported appart.

Exclude TILs that are outside the invasion margin
(adjacent stroma, perilobular stroma, etc.).

Areas that show artifacts, necrosis or tumor regression areas
(hyaline areas) should not be taken into account.

The count should take lymphocytes and plasma cells into
account, but not polymorphonuclear cells.

With one section (4-5y, magnification: x200 to 400), if necessary,
several sections can be evaluated, e.g., in cases of intratumor
heterogeneity

Tumor sections are preferred, instead of core needle biopsies.

Evaluate the entire tumor area (central and infiltrating margins),
avoid sites where a higher number of lymphocytes are
concentrated (“hot spot”)

TILs should be evaluated as a continuous variable; this provides
more relevant biological information (%).

To evaluate the percentages of lymphocytes, their growth
pattern separately or in small groups, the fact that the % of
stromal TILs is a semi-quantitative parameter should be taken
into account, e.g., 80 % of stromal TILs means that 80 % of the
stromal area shows a dense mononuclear infiltrate.

suggest that IDC-associated TILs are related to certain
clinical-pathological characteristics and disease pro-
gression, but have no prognostic significance. Pruneri
et al.? reported, in a series with numerous cases, the
association between stromal TILs with intraductal car-
cinoma grade, patient age and presence of comedo-ne-
crosis. The already-mentioned characteristics were

13
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observed more often in HER-2+ intraductal carcinomas.

No relationship was observed with the percentage of

recurrence. In this study, the method that was used was

similar to that already described for invasive carcinoma,
with specific modifications for intraductal carcinoma.

The methodology used by some authors is the
following:

— Touching TILs: the thickness of a lymphocyte that is
in contact with the duct’s basement membrane is
taken into account, 20 ducts are counted and divided
into the following groups: < 5 lymphocytes per duct:
negative; scant (6 to 20 lymphocytes per duct) and
dense (> 20 lymphocytes per duct).

— Stromal TILs: periductal stromal area around the duct
in two fields at higher magnification and relative to
the margin. Low: < 5 TILs; and high: > 5 TILs.

— Circumferential or nearly circumferential (> 75 % of
circumference): ducts surrounded by lymphocytes
and plasma cells, at least three layers thick.
Classification: present or absent.

2.7 LINKS FOR TUTORIALS

- TILs and Breast Cancer. International Immuno-On-
cology Working Group

— Supplemental Digital Content 1, http:/links.lww.com/
PAP/A13

- Supplemental Digital Content 2, http:/links.lww.com/
PAP/A14

- Supplemental Digital Content 3, http:/links.lww.com/
PAP/A15

- Supplemental Digital Content 4, http:/links.lww.com/
PAP/A16

2.8 MICROCALCIFICATIONS

— Report the presence of microcalcifications and the
entity they are associated with in core needle biop-
sies, stereotactic biopsies and breast-conserving sur-
gery specimens.

2.9 OTHER ASSOCIATED ENTITIES

- Hyperplasia, columnar cells, microglandular adenos-
is, etc.

2.10 AXILLARY DISSECTION

— Specify total number of dissected lymph nodes.
— Number of lymph nodes with metastasis.
— Size of dissected lymph nodes.

— Capsular rupture and periganglionar soft tissue infil-
tration by neoplastic cells.

3. Recommendations for post-treatment
specimens report

To perform a complete evaluation and guide
post-treatment specimen sampling, the pathologist
should have the following information (Table 5).1%"

The microscopic findings that can be observed in
breast tissue and lymph nodes are summarized in
Table 6.

4. Histopathological report of high-grade
precursor lesions and breast carcinoma in
situ

4.1 RECOMMENDATIONS

For intracystic papillary carcinoma and related papil-
lary neoplasms histopathological report, the following
should be taken into account:'?

- Diagnostic criteria (Table 7).

— When there are invasion foci in intracystic papillary
carcinoma, only the size of the infiltrating component
should be reported for staging purposes.

- Establishing papillary neoplasms definitive diagnoses
with intraoperative core needle biopsy and aspiration
biopsy is contraindicated.

4.2 LOBULAR CARCINOMA IN SITU

It can be associated with tubular carcinoma, infiltrat-
ing lobular carcinoma, and columnar cell lesions, usu-
ally flat epithelial atypia (Rosen triad).!®

The diagnosis of columnar cells as a precursor lesion
can be performed following the flow chart shown in
Figure 5."14
— Columnar cell lesions

e TDLU: Acini with variable dilatation

* Lined by columnar epithelial cells

4.3 Triple-negative carcinoma and
association with microglandular adenosis

Microglandular adenosis (MGA) is considered a be-
nign ductal proliferation, but in 27 % of cases there is
a significant risk for the development of basal-type in-
vasive or in situ carcinoma (triple-negative). Therefore,
MGA detection and certainty diagnosis are important
and include the following IHC panel: S-100 positive, ER
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Table 5. Handling of surgical specimen with neoadjuvant treatment

Clinical data in
the request

Fixation

Sections

Schematization

Sections

Inclusion of
sections

In case of
clinical or
radiological
suspicion of
complete
pathologic
response

negative and p63 negative, type IV collagen to visualize
the basement membrane.'®1

4.4 RECOMMENDATIONS FOR DUCTAL CARCINOMA IN

SITU REPORT

— Anatomical-radiological correlation
* Mammography of the specimen (microcalcifica-
tions, density alteration).

— Tumor size

e Multiply the number of tissue slides with tumor by
4 mm (thickness of the section for inclusion).

Breast-conserving
surgeries <5 cm or
> 30 g and mastectomy specimens

Breast-conserving

surgeries < 5 cm or
< 30 g specimens

Specify if neoadjuvant treatment has been received, used regimen, duration.
Initial TNM staging with an emphasis on clinical or radiological size, specify multifocality.

Data from initial biopsy report (histological grade, subtype, molecular profile, cellularity)

Specify whether or not there is marking at previous biopsy site and location

Clinical or radiological suspicion of pathological complete response

It is recommended for the radiologist and surgeon to place a metal clip before treatment, in order to ensure tumor
bed identification.

Usual, preferably receiving fresh to make sections,
10% buffered formalin. Maximum 24 hours

After margins’ staining. On medial-lateral direction, perform 1-mm-thick
sequential sections.

After borders’ staining, on medial-
lateral direction, perform 3-mm-thick
sequential sections.

List of sections specified by macrophotography, drawing, photocopy, radiographic plate.

Include
representative
borders in
perpendicular
direction

Usual surgical technique

Inclusion of borders as usual, in perpendicular
direction

Include borders in

perpendicular

direction.

Assess whether

representative are

included or

comprehensively

Second stage margin enlargement
surgical technique

Include residual neoplasm, at least 5 blocks, and
the rest in alternating sections (2 for each
section) with a maximum of 25 blocks

Include 2 blocks for each section, aligned with
emphasis on areas of hemorrhage and fibrosis,
with a maximum of 25 blocks

Include
comprehensively
with residual tumor
emphasis

Include
comprehensively

With visible macroscopic tumor
Without visible macroscopic tumor

Include two cuts for each section alternately, up to a maximum of 25
blocks and individualize if full inclusion is required.

Total inclusion

* Measure the largest diameter in the tissue slide,
when it is a single focus.
e The size of the tumor will be taken as the largest
of the two previous measurements.'”8
- Grade
* Nuclear grade
e Grade 1
* Monotonous nuclei.
* 1.5 to 2 times the size of an erythrocyte or the
nucleus of an epithelial cell.
* Diffuse chromatin.
* Occasional nucleoli and mitosis.

15
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Table 6. Post-chemotherapy histological changes in breast tissue and lymph nodes

Histopathological findings Recommended report

Stromal changes: architectural partial obliteration, fibrosis and
histiocytic infiltrate.

Nuclear changes: nucleomegaly, nuclear irregularity,
multinucleation, chromatin vacuolization, occasionally decrease
in nuclear grade.

Cytoplasmic changes: abundant, vacuolated, eosinophilic, or
gray bluish cytoplasms.

Residual tumor can be observed as: isolated tumor cells, tumor
groups or as small well-defined glands with nuclei without
atypia.

Table 7. Recommendations for papillary neoplasms
histopathological report

Papillary carcinoma Negative
Encapsulated or intracystic
Solid papillary carcinoma Negative
— In situ
— Invasive

Positive (mosaic pattern)
Negative in carcinoma areas

Intraductal papilloma

— Atypical (area of atypia <
3 mm, focus >3 mm is
considered DCIS-
associated papilloma)

— With DCIS

— With LCIS

Intense positive Absent in tumor periphery and
center

Intense positive Absent in tumor periphery and

center
Present in lesion periphery and
center

Weak and focal positive Present in lesion periphery and

center
Negative in carcinoma areas

CDIS: carcinoma ductal in situ; CLIS: carcinoma lobulillar in situ; RE: receptores de
estrogeno; AML: actina de misculo liso.

e Cell polarization.
e Grade 2
* Moderate pleomorphism.
e 210 2.5 times the size of an erythrocyte or the
nucleus of an epithelial cell.
* Fine to coarse chromatin.
 Evident nucleolus and scant mitoses.

Total number of lymph nodes. Number of lymph nodes with
treatment-related changes without viable carcinoma.

Number of lymph nodes with metastasis.

Larger diameter of the metastatic focus (classification of micro,
macro or isolated group of cells should not be used).

Extracapsular extension: present (longest diameter), absent,
indeterminate.

Complete response: Absence of viable carcinoma cells, fibrosis,
and foamy macrophage clusters.

In some cases, the use of IHC is recommended to identify residual
neoplastic cells.

e Grade 3
* Marked pleomorphism.
* More than 2.5 times the size of an erythrocyte
or the nucleus of an epithelial cell.
* Prominent nucleoli.
* Abundant mitoses.
* Absent or present necrosis.
— Architectural patterns
e Comedo.
e Cribriform.
 Papillary.
* Micropapillary.
* Solid.
- Rare variants
* Apocrine cells.
* Hypersecretory cystic.
* Mucocele type.
* Signet ring cells.
Small cells.
e Squamous type.
* Spindle cells.
— Papillary lesions
* Complex or atypical papilloma.
* Papilloma complicated with carcinoma in situ.
- Surgical margins
 Specify the distance between the closest ductal
carcinoma in situ (DCIS) focus and the stained
margin. If positive, report whether they are focal or
diffuse (a surgical margin is considered negative
for ductal carcinoma in situ when it is > 2 mm
away).!
- Microcalcifications
* Associated with carcinoma in situ.
* Adjacent to the area of carcinoma in situ.
— Other parameters
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Columnar cell hyperplasia

Architectural complexity

CCH with architectural
complexity

Cytological atypia

CCH with
architectural
atypia and architectural

atypia

Columnar cell lesions
- TDLU: Acini with variable dilatation
- Lined by columnar epithelial cells

Stratification > 2 cell layers

Cytological atypia

Columnar cells change

Cytological atypia

CCC with atypia

without

Figure 5. Diagnostic algorithm for columnar cell papillary lesions.
CCH: columnar cell lesions; TDLU: acini with variable dilatation; Lined by columnar epithelial cells.

* Determination of hormone receptors with a report
that must include the percentage of positive neo-
plastic cells. In the consensus, HER-2 neu determi-
nation was not considered relevant for ductal
carcinoma in situ; however, it can be carried out for
research purposes.

- Microinvasive carcinoma

e The term “microinvasive carcinoma” refers to the
presence of DCIS, in which there is rupture of the
basement membrane, in one or more foci, of up to
1 mm. It is generally associated with high-grade
intraductal carcinoma and much less frequently with
lobular carcinoma in situ.

5. Recommendations for sentinel lymph
node histopathological report

Sentinel lymph node (SLN) evaluation includes:
- Intraoperative procedure;!%20
* Lymph node serial longitudinal sections with a
thickness of 2 mm.

* Cytological evaluation by apposition or imprinting

of each side.

Ten definitive, serial paraffin-embedded sections,
with an interval of 200 microns®' and IHC (cytokeratins
AE1/AE3), in section number 5, only in selected cases
or with lobular carcinoma.

- Histopathological report
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Table 8. Buffered formalin formula (pH ~6.8)

Pure formalin 1 liter

Distilled water 9 liters
Monobasic sodium phosphate 40 grams
Dibasic sodium phosphate 65 grams

e Lymph node negative for metastases by hematox-
ylin-eosin (H-E) and IHC.

¢ Positive lymph node with macrometastasis (metas-
tases larger than 2 mm).

e Positive lymph node with micrometastases of
0.2 mm to 2 mm in largest dimension. Report if
they were detected by H-E or IHC.

e In case of several metastatic foci, the largest
should be taken into account.

¢ Positive lymph node with isolated tumor cells (sin-
gle cells or small nests not larger than 0.2 mm).
Report if they were detected by H-E or IHC.??

* Report capsular rupture and adipose tissue exten-
sion size.?

e Up to six dissected lymph nodes are considered
sentinel.

6. Recommendations for breast tumor fine
needle aspiration biopsy (FNAB) report

The Consensus does not recommend making thera-
peutic decisions based on primary tumor cytopatholog-
ical diagnosis.

7. Recommendations for axillary lymph
node with possible metastasis FNAB
report

- Positive for metastasis.
- Negative for metastasis.
— Insufficient for diagnosis.

8. Recommendations for the report of
prognostic-predictive factors by
immunohistochemistry

Hormone receptors (estrogen and progesterone) and
HER-2 oncoprotein and ki67 overexpression are essen-
tial prognostic and predictive factors in breast cancer,
which is why these markers should be determined in
all patients with this diagnosis.?32728

8.1 TiSSUE HANDLING

10% buffered formalin should be used as fixative
(Table 8).

The tissue should be placed as quickly as possible
in the fixative, less than 15 minutes after obtaining it.

Tissue should be sectioned in 2- to 5-mm thick sec-
tions for inclusion, and in the case of core needle bi-
opsy, including two cylinders per capsule is
recommended owing to breast cancer recognized
heterogeneity.

The ratio of sample volume to fixative should be 20
to 1.

A minimum fixation of 6 hours and a maximum of 48
hours is recommended. To avoid prolonged fixation,
switching to buffer solution before 48 hours have
elapsed is desirable.

Accelerating the histological processing technique
using heat (stove, microwave oven, etc.) is not
recommended.

Intra-tumor heterogeneity is related to tumor genetic
instability and to the development of different clones
within the tumor,2* which is why the immunohistochem-
ical study should be repeated in the following
situations:

- In case initial biopsy tissue is scarce

- Carcinomas with histological grade variation and/or
morphological disparity between initial biopsy and
surgical specimen

- In case of multicentricity/multifocality with different
histology

- High histological grade carcinomas

— Bilateral tumors, with different histology

- In metastases and recurrences

— In mastectomy-dissected tumors that showed no re-
sponse to neoadjuvant treatment, with unexpected
evolution or that were triple-negative at onset.

- When HER-2 evaluation is not possible in the initial
biopsy due to poor fixation artifacts, it should be re-
peated in the surgical specimen.

— When staining in the core needle biopsy is heteroge-
neous and shows strong positivity foci in <10 % of
the invasive carcinoma area
Preferably, initial biopsy result should be reassessed

together with the mastectomy in order to compare im-

munomarking expression and report it in the diagnosis.

8.2 INTERPRETATION CRITERIA

The following guidelines decrease the likelihood of
misinterpretations:®
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- Validated antibody clones should be used.

e Clones for estrogen receptors: 1D5, 6F11, SP1,

1D5+ER.2.123.

« Clones for progesterone receptors: 1A6, 1294, 312.

¢ Clones for HER-2: 4D5, CB11, A085.25

* Positive and negative controls should always be

checked. There should be no nonspecific staining
in the control or in the problem case (e.g., HER-2
neu-positive healthy tissue).

¢ Collate positive and negative internal control

¢ Interpret each stain only in samples with more than

60 % of well-preserved tissue.

- Estrogen (ER) and progesterone (RP) receptors are
positive when expressed as nuclear staining. The
H-score and Allred systems are suggested,32* spec-
ifying the percentage of positive cells.

e H-score system

e Percentage of positive cells x 3 (intense nuclear

staining), plus

e Percentage of positive cells x 2 (moderate nuclear

staining), plus

e Percentage of positive cells x 1 (weak nuclear

staining).

The result is the H-score index, which ranges from 0
to 300.

e Allred system

Positive area with higher staining intensity calculated
as follows:

¢ 0: No positive cells.

* 1: <1 % positive cells.

e 2:1 % to 10 % positive cells

* 3: 11 % to 33 % positive cells.

e 4: 34 % to 66 % positive cells.

e 5. 67 % or more positive cells.

Staining intensity: 1 = weak, 2 = moderate and 3 =
intense. The result is the Allred index, which ranges
from 0 to 8.

Currently, it is valid to report only the percentage of
positive cells for both estrogen and progesterone re-
ceptors. Both ER and PR are considered positive with
a percentage of 1 % positive neoplastic cells.?®
- HER-2 overexpression?5:27

e Positive (3+): intense and uniform membrane stain-

ing in > 10 % of neoplastic cells.

¢ Indeterminate (2+): weak and complete membrane

staining in > 10 % of neoplastic cells.

* Negative (0-1+): staining is not identified or is weak

and incomplete in at least 10 % of neoplastic cells.

In HER-2, the classification only applies to invasive
carcinoma, not to carcinoma in situ. Cases with HER-2
positivity in normal ducts and lobules are not assess-
able and should be repeated.

- Recommendations for
following:28-30

* Preanalytical

* The Ki-67 index can be determined on tru-cut bi-
opsies and/or complete tumors in wide excisions.

* Ki-67 index in tissue microarrays should only be
used in clinical or epidemiological trials.

* Analytical

* Known positive and negative controls should be
included on electrocharged tissue slides.

* Nuclear staining is only considered positive.

e The MIB-1 antibody is the one that is currently
accepted.

— Interpretation

* In tumor panoramic view, choose at least three
high-power fields (400x) that represent the entire
tumor staining spectrum. Evaluation is carried out
in at least 500 neoplastic cells, with 1000 cells
being most recommendable.

* In studies for assessing prognosis, evaluating the
invasive margin of the tumor is recommended.

¢ In pharmacokinetic studies comparing tru-cut biop-
sies and wide excisions, evaluating the entire tu-
mor is recommended.

* A “hot spot” is defined as the area where the stain-
ing is particularly higher, relative to other adjacent
areas. If there are several “hot spots”, the one with
the highest rank should be chosen.

Using is two methods recommended:

* Average. It consists of manually counting the num-
ber of positive cells on three previously-selected
fields and calculating the average.

* Hot spot. It consists of manually counting the num-
ber of positive cells in the highest ranking hot spot,
and calculating the average.

- Report

* The Ki67 index that is reported is the percentage of
positive neoplastic cells among total counted cells.

* We recommend reporting the index obtained by the
two above-described methods: “hot spot” and
“average”.

e The cutoff point recommended by this Consensus
is 20 %.

reporting Ki67 are the

8.3 REPORT FORM

The IHC report should be linked to pathology main
report in order to ensure that the results are incorpo-
rated into the final diagnosis.

In order to ensure for the results to be reproduc-
ible, the report must include the antibody clone and
brand, status (positive or negative), as well as the
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NAME AGE SEX
FILE No. QX No. IHC No.
TYPE OF SURGERY.

HORMONE RECEPTORS (ACCORDING TO THE ALLRED SYSTEM)
ESTROGEN RECEPTOR

CLONE IDS[] sP1 [0 sp11 [0 IDS+ER.2.123 [] Other
INTENSITY POSITIVE CELLS %
Weak
Moderate
Strong

PROGESTERONE RECEPTOR
CLONE PgR1294 [] PgR636 [] A1A6 [] 1294 [] 636 []312 [] Other

INTENSITY
Weak POSITIVE CELLS %
Moderate
Strong

HER 2/neu
CLONE A085 (HercepTest) [ ] 4DS[] CB11[] Other

DUAL[]
Note: Indeterminate result 2, requires amplification study

SIMPLE []

Negative 0-1 FISH [] CISH [] SISH []
Indeterminate 2 AMPLIFIED [] NON-AMPLIFIED ]
Positive 3

EGFR% positive cells— Active % positive cells
Androgen receptors % positive cells
CD34 various 400X

PS3% positive cells

OTHERS MOLECULAR CLASSIFICATION (HC SUBSTITUTE)
10-67% positive cells CKS8% positive cells LUMINAL A []
CK8% positive cells CK14% positive cells LUMINAL B[]
CK15% positive cells CK17% positive cells HER2neu [

HYBRID [J

TRIPLE-NEGATIVE [] BASAL LINE[]

Figure 6. Pathology report. Breast prognostic and predictive markers.

used criteria and system. This Consensus recom-
mends the following form for the report of these
markers (Fig. 6).

8.4 ROUTINE QUALITY CONTROL

Routine quality control is essential for IHC reaction
success.

Positive and negative controls should be included on
the same tissue slide where the problem tissue is an-
alyzed. If these controls are in a separate slide, it has
to be ensured that they undergo simultaneous and
identical procedures than the problem specimen.

Controls must be identically fixed and processed than
the examined tissue, and undergo the same antigenic
retrieval and immunostaining protocol.

Controls with three staining levels (negative, weak/
moderate, intense) should be used in order to obtain
an adequate staining.

Histological sections for immunohistochemistry test-
ing should be stored at room temperature for a period
no longer than 14 days, after which the results are
questionable.?!

8.5 EXTERNAL QUALITY CONTROL

Pathology laboratories that perform IHC testing
should participate in an external quality control
program.

For an adequate IHC quality control, it is considered
that the laboratory should process the samples of at
least 200 cases per year.?32
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9. Recommendations for molecular
biology

9.1 HER-2 AMPLIFICATION

Currently, there are different techniques to identify HER-
2 gene amplification. Fluorescent in situ hybridization
(FISH) is considered the gold standard. Other variants of
the technique are chromogenic in situ hybridization
(CISH) and silver in situ hybridization (SISH), which can
be simple (based only on HER-2 detection) or dual (based
on the HER-2/chromosome 17 centromere ratio).*

HER-2 amplification should be sought in indetermi-
nate cases (2+ positive) by IHC.

CISH or SISH techniques can be used as long as a val-
idation process has been carried out in parallel with the
FISH technique and concordance of at least 95 % has been
demonstrated between FISH and the other methodology.

9.2 HER-2 HYBRIDIZATION REACTIONS
INTERPRETATION CRITERIA

The following guidelines reduce the probability of
interpretation errors:

- The area of invasive carcinoma should be selected
in the H-E-stained tumor section; the test will not be
carried out in areas with carcinoma in situ.

— The control is initially assessed; if inadequate, the
test should be repeated.

- Global evaluation of the case should be made and
have at least 20 neoplastic cells for SISH or CISH and
40 for FISH, in at least two different invasive carcino-
ma fields. In case there are areas with and without
amplification, they should be separately counted. It
should be reported as amplified with a note specifying
that there are areas without amplification.?6:%”

9.3 Curorr points For FISH anp puaL SISH

- Positive: HER-2/CEP 17 ratio > 2.0.

- HER-2/CEP 17 < 2, but with HER-2 absolute count
per nucleus > 6.

- Indeterminate: HER-2/CEP 17 ratio < 2 and absolute
HER-2 count per nucleus = 4 and < 6.

- Negative: HER-2/CEP 17 ratio < 2 and absolute
count < 4.

9.4 CurtorF PoINTS FOR simpLE CISH

— Positive: > 6 copies/nucleus.
— Indeterminate: 4 to 6 copies/nucleus (in two counts).

- Negative: < 4 copies/nucleus.

Using preferably dual systems is recommended.

- In the following unusual situations,?® in single probe
reactions, if the signal count is > 4 but < 6, repeating
the study with dual probes is recommended.

- In dual probe reactions, in the situations listed below,
IHC testing in the same tissue is suggested. If the
laboratory that performed the hybridization was not
the same that performed the IHC testing, based on
IHC repetition, positive (3+) or negative (0 or 1+) sta-
tus of the case is reported; but if it confirms to be 2+,
a new, blinded interpretation is made by another ob-
server. It is also justified to perform IHC or hybridiza-
tion in additional blocks of the case. If the new
evaluation yields any of these unusual situations
again, it should be reported as follows:

e HER-2/> CHR 17 ratio < 2.0, but HER-2 signals
average = 6: Positive

* HER-2/> CHR 17 ratio < 2.0, but HER-2 signals
average > 4 and < 6: Negative

* HER-2/> CHR 17 ratio > 2.0, but HER-2 signals
average < 4: Negative

In all cases, a comment is made on the limited evi-

dence in this type of situations.

9.5 MOLECULAR CLASSIFICATION OF BREAST
CARCINOMA AND ITS APPROACH WITH
IMMUNOHISTOCHEMISTRY

Translational medicine works on breast cancer
four molecular phenotypes (luminal, with HER-2
overexpression, basal phenotype and normal breast-
like), which initially were defined by genomics,3
have enabled approaching this classification using
more accessible methodologies, such as IHC, em-
plouing routine markers such as ER, PR and
HER-2.35-38

In the Mexican population, mean frequency of sub-
groups defined by these markers is as follows: hormone
receptor-positive 60 %, HER-2-positive 20.4 % and tri-
ple-negative 23.1 %.3940

Table 9 shows breast cancer molecular subtypes and
their approach by IHC, according to this Consensus.*-43

9.6 TRIPLE-NEGATIVE BREAST CANCER

Triple-negative breast cancer (TNBC) and the basal
phenotype should not be considered synonymous,
since only 49 % to 71 % of TNBCs are basal phenotype
and 77 % of basal phenotypes are triple-negative.44°
TNBCs have been sub-classified by gene expression
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Table 9. Breast cancer molecular subtypes and their
approach by IHC according to this consensus

Subtype according to 2021 | Approach by
Colima Consensus immunohistochemistry

ER +, PR > 20 %, Ki67 < 20 % HG*
1 or 2 and HER2-

Luminal A

Luminal B (HER-2 negative)

ER +, HER-2 —, PR < 20 %, or Ki67
>20 % HG* 3

(HER-2 positive)
ER +, HER-2 +, PR and Ki 67 any
value

HER-2 HER2 +, ER — and PR —

Triple-negative ER —, PR — and HER2 -

*HG, histological grade.

in different ways: a) HER-2 neu-enriched, basal pheno-
type and claudin-low,*® b) basal 1, basal 2 (BL1 and
BL2), mesenchymal (M) and mesenchymal stem cell-
type (MSL), immunomodulatory (IM) and androgen-as-
sociated luminal type (LAR).46:47

The following IHC panel is recommended for TNBC
in order to favor biomarkers and patient subgroups
identification:
— Basal cytokeratins (ck5/6, ck14 and ck17).
- EGFR.
- P53.
— Androgen receptors.
— PDL-1 (only in triple-negative metastatic tumors).

9.6.1 Classification of triple-negative tumors

- Low histological grade
¢ Adenoid cystic carcinoma
e Secretory carcinoma
* Fibromatosis-type metaplastic carcinoma
* Mucoepidermoid carcinoma
- Intermediate histological grade
* Acinar cell carcinoma
- High histological grade
e Metaplastic variant squamous cell (epidermoid)
carcinoma
e Spindle cell variant metaplastic carcinoma
e Metaplastic ~carcinoma  with  heterologous
components
e Mucoepidermoid carcinoma
e Carcinoma with medullary pattern

Tubular carcinoma

Cribriform carcinome
Mucinous carcinoma

Classic lobular infiltrating carcinoma

Micropapillary invasive carcinoma

Apocrine/pleomorphic lobular carcinoma
Mucinous cystadenocarcinoma
Metaplastic carcinoma
Cystic adenoid carcinoma

Secretory carcinoma
Triple-

Mucoepidermoid carcinoma negative

Polymorphous adenocarcinoma
Acinar cell carcinoma
Ductal carcinoma with medullary pattern

Tall cell carcinoma with reverse polarity

. . . . L Apocrine
Carcinoma with apocrine differentiation molecule

Figure 7. Special types and molecular subtypes.

9.7 SPECIAL TYPES

Group of carcinomas with morphological character-
istics, biological behavior and clinical evolution that are
different from infiltrating ductal carcinoma NST, which
also accounts for 25 % of all breast carcinomas.**8
Special types are shown in Figure 7 and Table 10 in
correlation with the molecular subtype. In secretory
carcinoma and adenoid cystic carcinoma, characteristic
genetic alterations have been identified and, currently,
it is desirable demonstrating them in order to have a
certainty diagnosis for these entities.

Secretory carcinoma must have the 1(12;15)
(p13;925) translocation with the ETV6-NTRKS fusion
gene.*

Adenoid-cystic carcinoma must have the t(6; 9)(g22-
23;p23-24) translocation, with the MYB-NFIB fusion
gene.

In cases of lobular carcinoma that are difficult to di-
agnose, use e-cadherin, f-catenin and p120.4°

9.8 PARTICIPATION OF THE PATHOLOGIST IN GENOMIC
SIGNATURE STUDIES

Currently, genomic signature determination is carried
out in a centralized manner at specialized laboratories.
Participation of the pathologist is highly important for
proper selection of the material required for the tests,
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Table 10. Breast cancer molecular subtypes
characteristics and special histological types
assignment

Molecular subtype ER, PR, Additional marker
HER-2

Basal phenotype ER - CK5/6 +
PR - EGFR +
HER-2 —
HER/ER ER - CK5/6 +/—
PR - EGFR +/—
HER-2 -
Normal breast-like ER - CK5/6
PR unknown EGFR +
HER-
Luminal ER + (-)
PR +/-
HER — (+)
Molecular apocrine ER - AR +
PR - CK5/6 +/—
HER2 +/- EGFR +/—
Claudin-low ER - CLDN-low/—
PR — CDH1-low/-
HER-2 — CK5/6 +/—
Interferon-related ER —/+ STAT1
PR unknown
HER-2-
Proliferation micro- Special histological type
arrangements
High Cystic adenoid
Acinar cells
Medullary
Metaplastic
Lobular pleomorphic
Secretory

(Continues)

and observing the following points is therefore

recommended.

— Use only samples that in their processing have been
fixed in 10% buffered formalin.

- Attach complete and adequate diagnosis, including
immunohistochemistry markers according to the sig-
nature to be assessed.

- Mammaprint requires at least 3 mm of invasive car-
cinoma. Oncotype requires 5 mm to 10 mm of inva-
sive carcinoma. Endopredict requires tissue slides or
blocks containing more than 30 % of tumor.

- Avoid selecting blocks that contain large areas of
necrosis or hemorrhage.

- Select blocks less than 5 years’ old.

Table 10. Breast cancer molecular subtypes
characteristics and special histological types
assignment (continued)

Molecular subtype ER, PR, Additional marker
HER-2

High Apocrine
Lobular
Micropapillary
Lobular pleomorphic

Low Medullary
Metaplastic

Low/high Apocrine

Osteoclastic ductal carcinoma
Lobular

Micropapillary

Mucinous

Neuroendocrine

Lobular pleomorphic

Tubular

High Apocrine
Lobular pleomorphic

High Metaplastic
Medullary (?)

High Medullary (?)

AR: Androgen receptor; CDH1: E-cadherin; CDLN: Claudin; CK: Cytokeratin;

EGFR: Epidermal growth factor receptor; ER: Estrogen receptor; PR: Progesterone
receptor; STAT1: Signal transductor and transcription activator 1; —: Negative;

+: Positive; +/— Occasional positive; —/+: Rarely positive

10. Anaplastic large cell lymphoma
associated with implant use

This entity has been recently recognized, which is
why currently there is no standardized management;
definitive diagnosis will be established on the cytological
study of the fluid obtained from the seroma, or in cap-
sulectomy specimens; performing the procedures de-
scribed in Table 11 is suggested.

VIIl. Breast cancer thm staging

1. Introduction

The American Joint Committee on Cancer (AJCC)
breast cancer staging system provides important prog-
nostic information.

Breast cancer behavior has been understood both by
clinical stage and by identification and validation of
prognostic biological markers that are determinant for
treatment.
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Table 11. Recommendations for the handling and report of capsulectomies in patients with suspected anaplastic

large cell lymphoma associated with implants®'52

Indications Late seroma (time of appearance longer than 1 | Positive or suspected cytology for anaplastic large cell
year after implant placement) lymphoma

Fixation — 96° alcohol in a 1 to 1 ratio
methods and — Fixation for no more than 48 hours
time
Procedure — 10 to 50 mL (at least)
description — Standard or liquid-based cytology
— Centrifuge, perform stained smears with the
preferred technique
— Cell block with sediment (if there is material)
— If possible, determine IHC markers (at least
CD30 and ALK)
Microscopic — Large, disc-adhesive cells with nuclei of
findings irregular contours, vesicular chromatin,
nucleolus, ample cytoplasm
— Cells with horseshoe-shaped or kidney-
shaped nuclei
— CD30 + and ALK -
Others — Flow cytometry
— Molecular studies
Report — It should be described as suspicious in case

of having only the morphological evaluation,
without confirmation by IHC and/or flow
cytometry.

— In addition to recommending clinical-
radiological correlation

Changes in AJCC guidelines 8™ edition include lobular
carcinoma in situ elimination, since it does not correspond
to a malignant lesion and is merely a risk marker. On the
other hand, biological markers are included in order to
determine a “Clinical and Pathologic Prognostic Stage”.

Based on the classic tumor (T), lymph node status
(N) and metastasis (M) parameters, it is possible to
determine the clinical and pathologic anatomic stage
as in previous classification; in this 8" Edition, to the
above, tumor grade, estrogen and progesterone recep-
tors, HER-2 neu and, if available, the recurrence score
calculated with Oncotype DX are added in order for a
clinical and pathologic prognostic stage to be estab-
lished with all this information.

—10% formalin

— Complete capsule (referred intact and with the implant within),
oriented by the surgeon

— 6-48 hours of fixation

— Gross examination (measure, color, consistency, thickness)

— Stain the identified specimen on six faces (upper, lower, lateral,
medial, anterior and posterior)

— Section the specimen at the upper face in the shape of a cross.

— Description of surfaces (smooth, granular, nodular, fibrinoid,
hemorrhagic, fleshy appearance)

— If any of these characteristics is identified or a tumor is present,
extensive sampling of these areas should be carried out.

— If there are no apparent alterations, including for each face of
the specimen (six faces) two tissue fragments per cassette
measuring at least 2 cm in length each is suggested, i.e., a total
of 12 cassettes.

— H-E routine sections

— IHC: CD30 and ALK 1 (at least)

— It is common to observe necrotic areas with lymphoid cell
phantoms and karyorrhexis, alternating with fewer viable
neoplastic cells and inflammatory infiltrate

— There may be extensive areas of fibrosis/ sclerosis

— Positive CD30 in neoplastic cells in addition to preserving
immunoreactivity in areas of necrosis

— Negative ALK 1 (excludes systemic LCAL)

— IHC markers: granzyme B +, perforin +, CD 3 +, CD43 +, EMA
+/-, CD 68 —, CK AE1/ AE3 —, CD 20 —, CD 31 —, melan - A —
— Molecular studies

— For staging purposes, whether it is localized disease should be
reported (cells present only in the effusion, internal face of the
capsule, thickness of the capsule without exceeding it) which
has a better prognosis and only increases capsulectomy.

— Infiltration beyond the capsule, and/or to adjacent soft tissues,
and/or tumor formation (worse prognosis and may be
candidates for adjuvant CT)

To calculate these stages, this consensus recom-
mends the use of electronic platforms such as:

- https://itunes.apple.com/gb/app/breast-cancer-stag-
ing-nm-8/id1218852568?mt = 8

- https://play. google. com/store/apps/details?id=com.
wesley. TNMBreast&hl=en_US
These apps can be downloaded to smart phones and

other electronic devices for reference.
There are three criteria for staging:

- Anatomic stage. It is based exclusively on the ana-
tomic extent of the disease, defined by the T, N and
M categories.

— Clinical prognostic stage. Where in addition to the
stage determined by T, N and M based on physical
examination and imaging studies, the tumor grade,
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and estrogen receptors, progesterone receptors and
human epidermal growth factor receptor (HER-2) sta-
tus should be included.

- Pathologic prognostic stage. It is used to assign the
stage in patients who have undergone surgery as
primary treatment or after neoadjuvant treatment.
This staging system should not be used for all malig-

nant breast tumors histology types. There is a specific

staging system for some histological varieties, such as:

— Sarcomas of the breast

— Phyllodes tumors

— Breast lymphomas

2. Extent of disease evaluation for initial
staging

Strictly, it is not necessary for a patient to have radio-
logical evaluation of distant sites to be classified as MO.
Extent of disease evaluation should be mainly focused on
the signs and symptoms of each patient. In the absence
of specific symptoms or abnormalities in general blood
tests, for stages | and 1B, no extent of disease evaluation
study is required. For locally advanced breast cancer, the
following imaging studies could be considered:

— Abdominal computed tomography (CT) or magnetic
resonance imaging (MRI) in cases of elevated liver
function tests or alkaline phosphatase, or abdominal
symptoms or abnormalities on physical examination
(may be substituted for abdominal ultrasound in the
absence of CT or MRI) (NCCN Category 2A).

- Chest CT scan in case of pulmonary symptoms
(NCCN Category 2A)

— Bone scan in case of localized bone pain or elevated
alkaline phosphatase (NCCN Category 2B).

— PET/CT for stage 1A and onwards (NCCN Category 2B).

IX. Carcinoma in situ

1. Ductal carcinoma in situ (DCIS)

This is a heterogeneous group of neoplasms, char-
acterized by the presence of malignant epithelial cells
that grow within the mammary ducts, without surpass-
ing the basement membrane, and are identified by
optical microscopy. It adopts different intraductal growth
architectural patterns and exhibits variable cytological
and necrotizing characteristics; it can be unifocal or
multifocal. It is also known as intraductal carcinoma.

These carcinomas are suspected by an abnormal
mammographic finding (microcalcifications, a mass or
dense asymmetric area) or by the existence of a

palpable lump or discharge from the nipple; a rare form
of presentation can be Paget’s disease (DCIS involve-
ment, confined exclusively to the areola-nipple
complex).

Histological diagnosis and extent of disease determi-
nation (size) are essential for the selection of adequate
therapeutics. It is important to emphasize that, on occa-
sions, intraductal carcinoma grows within the ducts in a
discontinuous form and that the extent is often greater
than visualized on mammogram or clinically estimated.

1.1 LocAL AND REGIONAL TREATMENT
RECOMMENDATION

DCIS surgical resection is the treatment of choice.
Surgical options include breast-conserving surgery, to-
tal mastectomy with or without immediate reconstruc-
tion, and oncoplasic breast surgery. In case of clinical
suspicion of invasion, it is advisable to add sentinel
lymph node biopsy.

In breast-conserving surgery, surgical specimen
X-ray is a useful method to verify complete excision of
the lesion. The resected surgical specimen should al-
ways be oriented in order to accurately know each one
of the surgical margins (superior, inferior, internal, ex-
ternal, superficial and deep), with reference to at least
three of the margins with silk, metal staples or prefer-
ably by means of the staining of the specimen by the
surgeon. In breast-conserving surgery, it is important
for a radiopaque mark to be placed on the surgical bed,
to guide the radiation oncologist in case the patient is
candidate for adjuvant radiotherapy.

Excision final pathological margin is considered close
when it is < 2 mm and optimal when it is > 2 mm." In
case of a surgical bed with fascia, it is considered op-
timal when reported as negative.

Recommendations for re-excision (breast-conserving
or oncoplastic surgery):

— Margin smaller than 2 mm. It should be noted that
additional routine surgery may not be justified in pa-
tients with margins < 2 mm who will receive adjuvant
radiotherapy.

- Residual microcalcifications.

In cases treated with breast-conserving surgery, ra-
diotherapy will be administered only to the breast.

All patients with breast-conserving surgery do benefit
from postoperative radiotherapy, particularly those with
high risk of local recurrence: < 50 years of age, >
15 mm tumor, multifocal disease, intermediate or high
nuclear grade, central necrosis, comedo histology or
radial surgical margin <10 mm.2*
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