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Preface

It is with great pleasure and a sense of responsibility that we present the second edition of Breast Cancer:
Essentials for Clinicians. Since the first edition, published 2017, the book has been embraced by physicians in
training and clinicians in practice, becoming an invaluable resource in the field of breast cancer management.

The decision to fully revise this book stems from our commitment to provide oncologists with the most
current knowledge and practices in the evolving landscape of breast cancer care. As new treatment
paradigms emerge, it is crucial for healthcare professionals to stay up to date with these advancements
to deliver optimal care to their patients.

Thanks to a team of committed authors, all experts in their respective fields, each chapter reflects the
latest standards of care in breast cancer. We have incorporated new insights into diagnosis and treatment,
including systemic therapies as well as advancements in surgical and radiation oncology. Additionally, a new
chapter on survivorship emphasises the central role of a multidisciplinary approach to high-quality
comprehensive patient care.

We hope that this book will serve as a trusted resource for everyone involved in breast cancer care
worldwide, helping them to navigate the complexities of this disease in daily practice. We also believe that
your engagement, support and feedback will help us shape future editions ensuring that books in ESMQO’s
Essentials for Clinicians series always remain relevant.

lvana Bozovi¢-Spasojevic
Institute for Oncology and Radiology of Serbia, Belgrade, Serbia
On behalf of all editors

Preface
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What every oncologist should know




1

Common symptoms and signs

Over 90% of breast cancers (BCs) are local or regional
when first detected. At least 60% of patients present with
a breast lump, which may or may not be painful, fixed or
demarcated from the surrounding tissue.

BC may cause skin or nipple retraction, discharge from
the nipple, and changes in breast size or shape. Skin
rash, ulceration, erythema and eczema of the nipple—
areola complex may also occur.

A lump in the axilla or the supraclavicular fossa may
indicate regional lymph node (LN) metastases. Skeletal or
abdominal pain, cough, breathlessness or neurological
signs or symptoms may suggest metastatic cancer.

Inflammatory cancer in the left breast

Paget disease is an eczema-like in situ cancer that
involves the areola, the nipple or both.

Paget disease is associated with invasive or in situ cancer
in approximately 90% of affected individuals. On the other
hand, fewer than 5% of BCs are associated with Paget
disease.

A skin biopsy and breast imaging (mammography and
breast ultrasound [US] examination) should always be
performed when a patient has persistent eczema in the
nipple or the areola.

REVISION QUESTIONS

Screening, diagnosis & staging of breast cancer
and multidisciplinary team working

Physical changes to the breast that may be cancer-related

Change in the size and
shape of the breast

A breast lump with skin ulceration

Inflammatory carcinoma is characterised by erythema
and oedema of the breast. It usually encompasses the
entire breast or at least one third of the skin. The breast
skin may resemble ‘orange peel’. A large diffuse mass
is often present in the breast.

It is usually caused by poorly differentiated ductal cancer.
Cancer cells obstruct the dermal lymphatic vessels and
cause the skin oedema. A skin punch biopsy can provide
the diagnosis, as tumour emboli are found in the dermal
lymphatic vessels, but a negative skin biopsy does not
exclude the diagnosis.

Breast infection-related skin redness and oedema is often
associated with fever and tenderness, which is not typical
of inflammatory BC.

Paget disease

1. What proportion of BCs are local or locoregional at the time of diagnosis?

2. What are the typical signs and symptoms of BC?

3. What is the pathophysiology behind the typical symptoms and signs of inflammatory BC?

Joensuu & Meretoja



Clinical examination and imaging

Family history of BC, age at menarche, number of births
and pregnancies, age at first birth, history of breast
biopsies and breast operations, date of the last menstrual
period, use of hormone replacement therapy, and
detection of a breast tumour in mammography screening
are key histories to note.

The breasts should be palpated when the patient is
sitting or standing, the arms hanging freely as well as
elevated (A, B). The examination is repeated when the
patient is lying supine (C, D).

Lesions located in the upper parts of the breast are
best detected with the patient sitting or standing (A, B).
Lesions in the lower parts of the breast may become
obvious only when the patient is lying supine with the
arms elevated (D).

The triple test approach to diagnosis

| Clinical examination
e History
* |nspection and palpation

Il Breast imaging

* Mammography

e Breast and axillary ultrasound
 Breast magnetic resonance imaging

Il Core needle biopsies from suspicious lesions Fig. 15

Typical findings suggestive of cancer on mammography
include an irregular mass, star-like (stellate) or spicular
lesions, microcalcifications and structural distortions.
The sensitivity of mammography is lower in patients
with dense breast tissue, typically associated with
younger age.

BC usually causes an echo-poor irregular lesion on US.

Benign and malignant lesions cannot always be reliably
distinguished by breast imaging. Some BCs resemble a
benign lesion, viewed as a regular and well-defined mass.

REVISION QUESTIONS
1. What are the key points to note in the patient’s history?

2. What components are included in the triple diagnostic approach?

3. What are the findings typical of BC on mammography?

Breast palpation and position of patient

The triple diagnostic approach consists of breast
inspection and palpation, breast imaging usually with
mammography and US, and core needle biopsies
(CNBs) of suspicious breast lesion(s).

When one of the components of the triple diagnostic
approach is suspicious, a repeated core biopsy or
surgical biopsy should follow, even when the other
components do not suggest cancer.

Breast imaging should precede a biopsy, since a
haematoma or other tissue alterations may interfere with
image interpretation. Breast imaging usually consists of
mammography and US examination of the breast and
the axilla.

Microcalcifications
suggestive for
malignancy

Mammography findings

echo-poor lesion
on ultrasound
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Percutaneous needle biopsy and axillary staging

A CNB or a vacuum-assisted biopsy (VAB) is taken Histopathological assays from core needle biopsy. A core needle biopsy
from the breast. The biopsy is frequently guided by US, shows grade 3 invasive ductal carcinoma with negative ER staining
sometimes by stereotactic mammography or magnetic W v -
resonance imaging (MRI). Sensitivity of biopsies exceeds
98% and false-positive findings are rare.

Fig. 1.7

The tissue material obtained with CNB and VAB usually
allows detection of invasive tumour growth, histological
classification of cancer and the completion of assays
for biological features such as hormone receptor
status, human epidermal growth factor receptor 2
(HER2) status and Ki-67 expression.

Y / ’ . e T i) ..'I v e E .‘
The diagnostic accuracy of fine needle aspiration cytology T e ie B By '.‘_'- =3 At s
(FNAC) is lower than that of CNB and depends on the : " se. T ISHreveals
: : : Immunostaining is o B | multiple copies of the

skill of the investigator. FNAC may be used to detect = : . o ple cop

: ] . ” positive for HER2 & @ 3% HER2 gene
LN metastases and is also useful in the diagnosis and protein AT - —
treatment of breast cysts. ER, oestrogen receptor; HER2, human epidermal growth factor receptor 2;

ISH, in situ hybridisation.

Axillary ultrasound and sentinel lymph node biopsy

Suspicious
lymph nodes in axillary
ultrasound

The axillary nodal status is considered the most important
single prognostic factor and may help in the selection

of patients for (neo)adjuvant systemic treatments and
radiotherapy (RT).

Axillary US is performed prior to starting cancer
treatment. A needle biopsy is taken from the nodes
suspected to be cancerous on US.

A sentinel lymph node biopsy (SLNB) is carried out

; when metastases are not detected at axillary US.

] Sentinel node
biopsy in a patient with

normal findings in

axillary ultrasound Sentinel node detection and dissection

. . ) ) Two sentingl nodes in n ;
The sentinel node is the first node to receive lymph lymphoscintigraphy Blue dye is
drainage from the tumour site in the breast. SLNB is injected 10 min
currently the gold standard in nodal staging of patients before the skin
without metastases at axillary US. a L)
Sentinel nodes are usually detected following injection A
of a radioactive tracer and/or a blue dye into the breast. :
The sentinel nodes
Patients with axillary node metastases, detected before are detected using a
. . . gamma probe
surgery, undergo axillary LN dissection or may be offered
neoadjuvant treatment, and, if clinically downstaged, may Aharvested

undergo SLNB or targeted axillary dissection to confirm »_sentinel node

pathological staging.

REVISION QUESTIONS

1. What are the advantages of CNB when compared with FNAC?
2. What methods are used for axillary nodal staging?
3. What is the sentinel node?
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Other staging examinations

MRI may identify BCs not detected by mammography
or US. MRI may be associated with reduced
re-excision rates in patients with BC, but at the
expense of an increased mastectomy rate.

MRI has high sensitivity, but false-positive findings occur
in 5%-10% of patients. A biopsy should be considered
when a lesion is visible only on MRI.

When assessing response to neoadjuvant chemotherapy,
and screening women who are susceptible to BC, MRl is
superior to other imaging methods, although US may be
equally useful for response assessment. It is also useful in
the detection of occult BC in a patient with overt axillary
metastases from an unknown primary.

An example of CT in breast cancer staging. A 61-year-old patient with multicentric
invasive ductal breast cancer of the right breast and axillary metastases. The CT
scan shows several small pulmonary metastases in both lungs

Fig. 1.1

CT, computed tomography.

®F-Fluorodeoxyglucose-positron emission tomography
('"®F-FDG-PET) or PET combined with computed
tomography (PET-CT) are not usually indicated in the staging
of most BCs (clinical stage |, Il or operable stage IlIA).

The spatial resolution of PET (5—6 mm) does not allow
detection of small lesions. PET-CT may show false-
positive findings due to inflammation or other non-
malignant conditions with increased glucose uptake.

PET may show response to systemic therapy earlier
than CT or MRI. '®F-FDG-PET may identify regional or
distant metastases undetected by other means, such as
bone metastases undetected by CT, and may be helpful
when the findings on standard imaging are unclear.

REVISION QUESTIONS
1. What are the indications for breast MRI?

An example of MRI in assessment of cancer size. A 29-year-old woman
with a small breast tumour on mammography and ultrasound, but cancer
encompasses almost the entire breast on MRI

MRI, magnetic resonance imaging.

For the assessment of general health status, full blood
count, liver, renal and cardiac function tests and
measurement of alkaline phosphatase and calcium levels
are recommended before surgery and systemic treatment.

For patients at high and intermediate risk of distant
relapses, imaging of the chest, abdomen and bone
is recommended prior to administration of systemic
treatments.

If clinical signs or laboratory values suggest the
presence of metastases, imaging exams are mandatory.

An example of FDG-PET in BC staging. BC metastases in lumbar
vertebrae Ill, IV and V and the sacrum in an FDG-PET scan.
The metastases were not visible on CT

BC, breast cancer; CT, computed tomography; FDG-PET,
fluorodeoxyglucose-positron emission tomography.

2. When is staging with imaging indicated to detect distant metastases?

3. Which imaging methods can be used for staging?

Screening, diagnosis & staging of breast cancer and multidisciplinary team working



Multidisciplinary work

All BC patients should have their case discussed at a

multidisciplinary team meeting, pre- and post-surgery.
Advanced BC should be discussed when a treatment

decision is necessary.

The team should include a breast surgeon, a medical
oncologist, a radiation oncologist, a radiologist and a
pathologist. In addition, nurses experienced in the care of
patients with BC are essential team members.

Plastic surgeons, nuclear medicine specialists, geneticists,
physiotherapists and social workers may also contribute
substantially to treatment planning.

Example of pathology report
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[ Additional information

Fig. 1.14

DCIS, ductal carcinoma in situ.

The sequence and timing of staging examinations,
neoadjuvant and adjuvant systemic therapies, selection
of the type of surgery, breast reconstruction and RT
are optimised at the team meeting.

The fluent flow and the exact documentation of
information from all parties are essential for successful
multidisciplinary teamwork.

REVISION QUESTIONS
1. What are the goals of a multidisciplinary team meeting?

A multidisciplinary team meeting

The pathology report should include the dimensions

of the tumour(s) and the width of the surgical margins
in millimetres. Cancer histological type and grade and
presence of lymphovascular invasion are also reported.

The number of examined regional LNs, LNs containing
cancer, the size of the largest nodal metastatic deposit
and any presence of cancer growth beyond the node
capsule should be reported.

At the minimum, tumour biological profiing includes testing
for oestrogen receptor (ER), progesterone receptor (PgR),
HER2 and Ki-67. Gene expression arrays and other genetic
tests may assist in decision-making for adjuvant therapy.

Personalised sequence of treatments

Diagnosis and
staging

Early
breast cancer
Primary Neoadjuvant Neoadjuvant Systemic
surgery therapy therapy treatment
| s i | | | Palliative surgery
Adjuvant systemic su
v rgery Surgery. and/or
and radmlhampy] ] ] radiciheracy ]
L{ Radiotherapy } L[ Radiotherapy }

Fig.1.15

2. Which healthcare professionals should be included in the core team?
3. What information should be available in the pathology laboratory report?
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Breast cancer screening

The European Commission Initiative on Breast Cancer

(ECIBC) Guidelines Development Group strongly Proportion of women who had received a mammogram within the 2 years

prior to the reference year (% of women aged 50 to 69, 2019)

recommends organised mammography screening for 100
asymptomatic women aged 50-69, and conditionally

for women aged 45-49 or 70-74. ®
The ECIBC suggests mammography screening every *
2 to 3 years for women aged 45-49, every 2 years at @

age 50-69, every 3 years at age 70-74.

According to EuroStat, about two thirds of women

- . e =1-!‘§‘£g%;« ggza IIETIIEEIE
aged 50 69 had recelved.a mammogram within two '§§ H g i3 5 it g 53_; ;E z E E Eg:ﬁi gg £ §
years in the European Union in 2019. 3u,§g%_§5 Shtidi= eSE S S eliacs i i

iz
Fig.1.16
Conventional mammography and tomosynthesis In organised mammography screening, mammograms
Conventional Tomosynthesis are recommended to be read independently by two
mammogram (2D) (3D mammogram) radiologists (double screening) to increase cancer

‘ detection rate.

/_\ The ECIBC suggests using either digital mammography
or digital breast tomosynthesis (a pseudo-3D imaging
technique).

@ )& o , , »

Detection of cancer is more difficult when the breast

density is high. When high breast density is found at the
A lateral view and a A sum of several first imaging, digital breast tomosynthesis may be the
craniocaudal view arch-like images preferred technique for the next screening rounds.

Fig. 117
Mammogram from dense and fatty breast
BC screening allows detection of asymptomatic cancers Fatty

when tumour size is still small. This may allow less
extensive surgery and abolish the need for (neo)adjuvant
treatments.

The exact efficacy of mammography screening on BC
mortality reduction rate is unknown, as the estimates vary.
In the 50-69-years age group, the estimated relative BC
mortality reduction rate is about 20%.

The estimated BC mortality reduction rate is probably
slightly inferior in the age group 45-49 years, due to
greater breast density.

REVISION QUESTIONS

1. At what age is organised mammography screening strongly recommended?

2. What is digital breast tomosynthesis?

3. By how much, as a percentage, does mammography screening reduce BC mortality?
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Breast cancer screening (continued)

In general, screening-detected BCs are associated with a
favourable prognosis.

Prognosis of screening-detected cancers is favourable
even when compared with non-screening-detected
cancers of a similar size.

Interval cancers that are detected between the

screening rounds tend to have a less favourable
prognosis compared with screening-detected cancers.

US-guided breast biopsy

US, ultrasound.

Annual screening with MRI of the breast and US or
mammography is recommended for women with a high
familial BC risk, when risk-reducing mastectomy is not the
preferred option.

When the familial risk is high, intensified screening
including MRI detects BC earlier compared with
mammography screening alone.

When a germline pathogenic variant of BRCA1, BRCA2
or PALB2 is present, intensified screening should start
at age 30, or 5 years younger than the age at which the
youngest relative was diagnosed with BC.

REVISION QUESTIONS

Interval cancer detection

Mammography Planned next
screening: mamm_ography
No cancer detected screening

l

I I I o
2022 2023 2024 " Year

Interval cancer:
Detected before next screening

<
<

\

Fig. 1.19

The benefits of BC screening need to be balanced with
its potential harms. Screening is associated with a small
radiation hazard.

False-positive findings may lead to re-imaging and

a breast biopsy. Some screening-detected ductal

in situ carcinomas and small cancers (about 10%) are
over-diagnosed, unlikely to threaten life, leading to
overtreatment.

Screening carries a risk for false-negative findings (about
20%), which may lead to unsubstantiated feeling of
security and cancer detection as interval cancer.

A pedigree suggesting a high hereditary BC risk
‘ | C) 6
|:| Male unaffected

' Female affected
(O Female unaffected ~ Female affected deceased

Fig. 1.21

BC, breast cancer.

1. Is the prognosis of interval cancers comparable to that of screening-detected cancers?
2. What are the potential harms associated with mammography screening?
3. What imaging modalities should be used when familial BC risk is high?

Joensuu & Meretoja



Summary: Screening, diagnosis & staging of breast cancer and
multidisciplinary team working

e Frequent BC symptoms and signs include a palpable breast lump, skin or nipple retraction, bloody discharge from the
nipple, changes in breast size or shape, skin rash, ulceration, erythema and eczema of the nipple—areola complex

* The gold standard for diagnosis is the triple diagnostic approach consisting of clinical examination, breast imaging and
needle biopsy of suspicious lesions

e The diagnostic accuracy of CNB is superior when compared with FNAC. Moreover, hormone-receptor and HER2
statuses can be determined from CNB

e Breast MRl is beneficial when planning breast conservation in patients with invasive lobular cancer, when assessing
response to neoadjuvant treatment and in surveillance of high-risk women with genetic predisposition for BC

e Axillary US with needle biopsy from suspicious nodes is an essential part of the diagnostic procedure

e SLNB is the gold standard in patients without evidence of axillary nodal metastases in the pre-treatment US
examination of the axilla

e Staging by imaging to detect distant metastases is considered for high-risk patients

* The main goal of the multidisciplinary team meeting is to optimise the treatment for each patient. It is mandatory for all
patients with BC

e Organised BC screening is strongly recommended for asymptomatic women aged 50-69, and conditionally
recommended for women aged 45-49 or 70-74

e Screening reduces mortality from BC; the effect is best documented for postmenopausal women
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