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date within months. This reflects a vibrant specialty and is a

healthy sign.

This book is, however, not intended to be a

comprehensive textbook. The text is intended to be a brief

but practical guide to the disease. The illustrations form the

core of any Atlas and we hope they serve to illuminate as

well as illustrate.  

Such a book is never the work of the listed authors alone

and many colleagues in a variety of disciplines have

contributed particularly by contributing photographs and

checking over the text. To them we are extremely grateful.

Special thanks, however, is reserved for the patients who

allowed us to intrude on a traumatic event in their life to

take and reproduce photographs. All were extremely

accommodating and one is reminded again that there is no

such thing as a brave doctor – only brave patients.

Matthew D Barber

Jeremy St J Thomas

J Michael Dixon

It is an exciting time to be working in the area of breast

disease. There are immense changes under way in all phases

of investigation and management, including imaging with

the introduction of digital mammography, the more routine

adoption of guided biopsy, the use of MRI scanning in

regular practice, and even surgeons being involved in

ultrasound scanning. Vacuum assisted biopsy techniques are

becoming established. The introduction of sentinel node

biopsy and oncoplastic techniques to allow breast

conservation have revolutionized surgical practice, which

was once seen as conservative, destructive, and unexciting.

New approaches to the systemic treatment of cancer with

targeted monoclonal antibodies and tyrosine kinase

inhibitors have taken the recognition of a risk factor for poor

prognosis to an agent which prolongs survival.

All this makes the writing of this book more difficult as

the ground is constantly shifting. We have tried to provide a

contemporary account of breast cancer diagnosis and

treatment with clues as to developments expected over the

next few years, but some aspects will doubtless be out of
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ADH atypical ductal hyperplasia

ALH atypical lobular hyperplasia

CC craniocaudal (view)

CI confidence interval

CT computed tomography

DCIS ductal carcinoma in situ
DIEP deep inferior epigastric perforator

ER oestrogen receptor

FISH fluorescence in situ hybridization

FNA fine needle aspiration

G-CSF granulocyte-colony stimulating factor

H&E haematoxylin and eosin

HER human epidermal growth factor receptor

HR hazard ratio

HRT hormone replacement therapy

LCIS lobular carcinoma in situ
LHRH luteinizing hormone releasing hormone

MDM multidisciplinary meeting

MLO mediolateral oblique (view)

MRI magnetic resonance imaging

NST no special type

OS overall survival

PAP papanicolau

PET positron emission tomography

PGR progesterone receptor

SIEA superficial inferior epigastric artery

TRAM transverse rectus abdominis myocutaneous
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Anatomy and physiology
of the breast

Chapter 1

Breast (Figures 1.1–1.3)

The mammary gland is a distinguishing feature of mammals

and its primary role is to produce milk to nourish offspring.

In humans, the breast has a multitude of further roles

including being a major female sexual characteristic and a

key part of female body image.

The breast develops within the superficial fascia of the

anterior chest wall. Prior to puberty, both in men and

women, the breast consists only of a few ducts within a

connective tissue stroma. True breast development

(thelarche) begins in females at puberty around the age of

10 years under the influence of oestrogen and progesterone.

The breast is hemispherical in shape with an extension

towards the axilla and becomes more pendulous with age. It

extends from around the level of the second rib to seventh

rib in the midclavicular line and from the lateral edge of the

sternum to the midaxillary line. It overlies the pectoralis

major, serratus anterior, and rectus abdominis muscles.

Strands of fibrous connective tissue (Cooper’s ligaments)

run from the skin overlying the breast to the underlying

chest wall providing a supportive framework.

The breast contains 12–15 major breast ducts which

drain to the nipple, connected to a series of branching ducts

ending in the terminal duct lobular unit, the functional

milk-producing unit of the breast. Breast ducts are lined by

a layer of cuboidal cells surrounded by a network of

myoepithelial cells supported by connective tissue stroma,

and are embedded in a variable amount of fat. The major

subareolar breast ducts open on the surface of the nipple,

which protrudes from the breast surface. The nipple and

surrounding areola are variably pigmented and their skin is

rich in smooth muscle fibres.

1

Lobule

Terminal
duct

Lactiferous
sinus

Collecting
ducts

Terminal
duct
lobular
unit

1.1 Breast anatomy. 12–15 ducts open at the nipple from
the ductal system of the breast, which originates in the
milk-producing functional unit – the terminal duct lobular
unit.
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Medial brachial
cutaneous nerve

Thoracodorsal
nerve

Long thoracic
nerve

Axillary artery
and vein

Brachial plexus Cephalic vein

Pectoralis minor

Pectoralis major

Breast

A

Two branches of
intercostobrachial
nerve

Long thoracic nerve

Intercostal nerve

Serratus anterior

Intercostal nerves

Pectoralis minor

Pectoralis major

Anterior cutaneous
intercostal nerves

Approximate
position of nipple

Rectus sheath and
rectus abdominis
muscle

B

1.2A, B The breast lies over the pectoralis major, serratus anterior, and rectus abdominis muscles.

2

Anterior branches
of lateral cutaneous
nerve
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1.3 Normal adult breast during reproductive years:
photomicrograph shows a complete terminal duct lobular
unit. A, terminal duct; B, lobules; C, surrounding
nonspecialized stroma.

Axillary vein

Central (mid)
axillary nodes
(level 2)

Anterior axillary
nodes (level 1)

Interpectoral
nodes

Internal
mammary
nodes

Circumareolar
lymphatics
(plexus of
Sappey)

Abdominal
lymphatics
(diaphragm–
liver)

1.4 Lymphatic anatomy.
The vast majority of
lymph from the breast
drains to the axilla. The
axilla is divided into
three levels: 1 lateral 
to pectoralis minor, 
2 deep to pectoralis
minor, and 3: medial to
pectoralis minor.

3

Fluctuations in oestrogen and progesterone concen -

trations prior to and following the menopause result in

atrophic changes to the glandular and connective tissue

components of the breast.

The nerve supply of the breast is in a segmental pattern

from the intercostal nerves and the blood supply is derived

from branches of the internal mammary, lateral thoracic,

and pectoral vessels.

Lymphatics (Figure 1.4)

The lymphatic drainage of the breast is of great clinical

importance. About 5% of lymph from the breast drains

medially through the intercostal spaces to nodes alongside

the internal mammary vessels. The remaining 95% drains

towards the axilla in one or two larger channels. Only a

small amount of lymph drains through the pectoral and

rectus fascia or to the opposite breast. The 20–30 axillary

lymph nodes which receive the majority of lymph from the

breast are conveniently classified according to their

relationship with the pectoralis minor muscle into three

levels: level 1 nodes lie lateral to the muscle, level 2 behind,

and level 3 medial.

During pregnancy, the terminal duct lobular units

proliferate under the influence of increased levels of

oestrogen, progesterone, and prolactin. Milk is produced as

a result of secretion of prolactin and oxytocin from the

pituitary in response to suckling. 

Apical (subclavicular)
nodes (level 3)

C

A

B
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Second rib
Thoracodorsal
nerve

Thoracodorsal
artery

Thoracodorsal
vein

Long thoracic
nerve

Latissimus dorsi
muscle

1.5 Axillary anatomy. The medial wall of the axilla is formed by the ribs and chest wall muscles, notably serratus anterior
over which runs the long thoracic nerve. Posteriorly lie the subscapularis, teres major, and latissimus dorsi muscles over
which run the thoracodorsal pedicle. The pectoral muscles lie anteriorly.

4

brachial plexus lying above this. Several unnamed vessels

are encountered in the anterior part of the axilla. The

thoracodorsal artery and vein run from the subscapular

vessels (from the third part of the axillary vessels) and the

thoracodorsal nerve (arising from the posterior cord of the

brachial plexus) emerges from below the axillary vein to run

with the vessels over the subscapularis muscle towards the

latissimus dorsi muscle. The long thoracic nerve arises from

the upper roots of the brachial plexus to run down the chest

wall over the serratus anterior muscle which it supplies. Two

or three intercostobrachial nerves emerge from the chest

wall and traverse the axilla to provide sensory supply to the

skin of the axilla and upper inner arm.

Axilla (Figures 1.5, 1.6)

All patients with invasive breast cancer should undergo

some form of axillary surgery to assess whether there is

lymph node involvement. Knowledge of the anatomy of this

area is crucial. The axilla is a pyramidal compartment

between the arm and chest wall. The base is formed by

axillary fascia and skin. The apex runs into the posterior

triangle of the neck between the clavicle, first rib, and

scapula. The pectoral muscles form the anterior wall and the

serratus anterior muscle over the chest wall forms the medial

wall. The posterior wall is formed by the subscapularis, teres

major, and latissimus dorsi muscles and the lateral wall by

the humerus. The axillary vein marks the superior boundary

of routine axillary surgery with the axillary artery and
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Intercostobrachial
nerve

Thoracodorsal
pedicle
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Further reading

Bland KI, Copeland EM (2004). The Breast:
Comprehensive Management of Benign and Malignant
Disorders, 3rd edn. Saunders, St Louis.

JM Dixon (2006). ABC of Breast Diseases, 3rd edn. BMJ

Books, London.

JM Dixon (2006). Breast Surgery. A Companion to
Specialist Surgical Practice, 3rd edn. Elsevier, London.

1.6 Intraoperative photograph following axillary clearance. The pectoralis major and minor muscles are retracted upwards.
The long thoracic nerve is seen running along the chest wall. The thoracodoral pedicle runs at the back of the wound and
an intercostobrachial nerve is seen running across the axillary space.
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