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Breast 1

(Anatomy, Development and
Physiology )

Tariq Khaled Aladwan, MD

Consultant General, Laparoscopic and
Oncoplastic Breast Surgery.
Faculty Of Medicine, Mu’tah University.

OBJECTIVES

By the end of the lecture, you should be able to identify and describe :

* The position of the breast.
* The structure of the breast.
* The blood supply, venous and lymphatic drainage of the breast.

* The Development of the Breast during Embryology Life, Puberty, Pregnancy and
Lactation.

* The Physiology of the Breast, also, Hormonal Effects on Breast.
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e Situated within the superficial pectoral fascia.

* The superficial fascid splits to enclose the breast to form the
~ anterior and posterior lamellae.

* It has a_base, apex and tail.
 Its base extends from 2" to 6 ribs.
* It extends from the sternum medially to the midaxillary line laterally.

2nd rib i

Pectoralis major

3rd rib

Lateral border
of sternum

Axillary —
tail of
Spence

Mid— .
axillary 6th rib M
line

@of its base ( superiomedially) lies on the
pectoralis major muscle, while its

inferolaterél 1/3lies on:

Serratus anterior & External oblique muscles.

*Its rolateral sends a process into

the axilla called the axillary tail or axillary
—ALOCESS. may've appears \:\c\z wass
B I\ W SR = bedse it pass Mﬂ-
* Nipple: It is a conical eminence that projects
forwards from the anterior surface of the

Fiapati . ; o qth
Lﬁ‘?v - breast. Thles opposite 4" intercostal,
space.

* Areola :

nerve (T2)

.. ltis adarkpink brownish circular area of skin
“seswen that surrounds the nipple.

i Land wark = Ribes.




Each breast is divided into four
quadrants, with the nipple and areola at
the centre:

UOQ: Upper outer quadrant (superior
and lateral)

LOQ: Lower outer quadrant (inferior and
lateral)

LIQ: Lower inner quadrant (inferior and
medial)

UlQ: Upper inner quadrant (superior and
medial)c.m—m,u also'w

PlUS obner brcos\-

Axillary tail ( Tail of Spence)
¥ The worstplace. for surgeonsto be Cancer

=y inner upperg %aAm\- ecause scarwilllbe dovious
The axillary tail (tail of Spence) is a dien
prolongation of the upper and outer
quadrants of the breast towards the
axilla.

This tail passes under the

(through the foramen of Langer) and

may be mistaken for enlarged lymph
nodes.

Foramina

Structure of Breast

It is non capsulated modified sweat
apocrine gland.

* It consists of lobes and lobules which
are embedded in the subcutaneous
fatty tissue of superficial fascia.

Skin

Stroma * It has fibrous strands (ligaments of

Superficial fascia (C;)—Op—ir) &V\b‘w ec;.‘:c\h‘ SW
Pectoralis major mm;gn naj Lgr.

Ducts/acini/lobules

Bl L * ltis separated from the deep fascia

covering the underlying muscles by a
4 layer of loose areolar tissue which
?é‘::;?ei'eo'a forms the retromammary_space. Its
o 5 i]lcmg.gl rtance g%&wng b; east to move,
reely.
* Breasr movabie-
=> Shidvg on degp picYora) Cacia and
Adipose tissue rebuen back to its site dueto persistance
of \iqowents of Cooper
Was oe <o o Tuvasive id
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ntercostal muscle

Deep fascia
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e Each breast is formed of 12-20 lobes.
. Eac is formed of a_number of lobules.

he lobes and lobules are separated by inte

| ligaments of Coopg}.
* Importance of These ligaments give the breasts support by connecting the skin of the breasts to the
pectoralis muscles below them by attaching to deep pectoral fascia.

**  So, Infiltration of the ligaments of Cooper by breast cancer leads to its shortening giving
peaude’orange appearance of the breast.

It has from 15-20 lactiferous ducts which open by the same number of openings on the summit of the
nipple.
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NIPPLE — AREOLA COMPLEX

* Pigmented epidermis, variably corrugated
* During puberty: darkens and nipple attains
I | conf o

* Pregnancy:_enlarges and increased pigmentation.

* Areola: sebaceous glands, sweat glands, and
accessory glands (Tubercle of Montgomery)

* Circumferentially arranged smooth muscle fiber
bundle in nipple: fesponsible for nipple erection]




Arterial Supply of Breast

Acromiothoracic artery
Superior thoracic artery

e Arterial supply by:

Axillary artery

1. Perforating branches of internal

thoracic (internal mammag i artei;y.

2 - o T TR

2. Mammary branches of superio@
thoracic Artery, of axillary artery.
Lateral thoracic artery L\)

Thoracodorsal artery ral br f —~
thoracoacromial artery, of'axillag

4. Mammary branches of IaterarJ

\ thoracic artery, of axillary artery.
Fibrous septum with ( '55

vascular mesentery arth 5 Mammary branches of Intercostal
% The mes\- impocran: awd Yhe .
Wain arrey ttwcoveast  arteries.

=5kakere) Yhocacic artery

Internal mammary artery

Venous drainage of Breast

Internal vertcbral
venous plexus

Azygos vein
* Venous drainage by :

Poslerior intercostal vein
* Veins are corresponding to the
arteries.

* Circular venous plexus are found at the

Internal thoracic vein base of nipple.

* Finally, veins of this plexus drain into
axillary , internal thoracic and posterior
intercostal veins.

_ =DMost Commen. mekastass of breast Canesr,
—s\Vertreoral Column

Circular venosus

Venous drainage of mammary gland
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Nerve Supply of Breast

Innervation of breast
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Lymphatic Drainage
Of Breast

Axillary lymph nodes

25% of lymph
from breast

travels medially
to parasternal

Apical
Central nodes
(deep within
the axilla)
Humeral
(lateral) 8
‘i g\Para-
f 7y sternal
: 7 @ /nodes
Subscapular e S
: o
(posterior) Yook )
Pectoral U
(anterior) \

75% of lymph from breast
travels laterally to axillary
nodes.

The lymphatic drainage of the breast originates from the
breast lobules and flows into:

* plexus (Sappey plexus) : QO"#
Lies beneath the areola. ‘oreasr
* Iymphatic plexus :

Lies on the deep fascia covering pectoralis major.
Axilla.

Both plexuses radiate in and draininto
lymph pathways:

1y Lateral ) Pathway (Z5% of the hreast lymphatic.
drainage) :

The lymph channels extend along the inferior edge of the
pectoralis major to reach the pectoral group of the axillary
nodes. The lymphatics further drain to the central and apical
axillary nodes and finally to the deep cervical and the

—subclavian nodes.

2) Internal mammary pathway (20% of the breast lymphatic

drainage) :

The lymphatics originate from both the lateral and medial
halves of the breastand pass through the pectoralis major to
drain to the parasternal nodes.

3).Retromammary pathway (5% of the breast lymphatic
drainage) :

The lymphatic drainage comes from the posterior portion of




Axillary Lymph Nodes

Lateral

They are arranged into 5 groups which lie in
axillary fat :

Pectoral (Anterior) group : which lies on the

pectoralis minor along lateral thoracic vessels.

ubscapular (Posterior) group : which lies on
posterior wall of axilla onlower horder of
subscapularis along subscapular vessels.

Srachial (Lateral) group : lies on |ateral wall|of

axilla along 3 part of axillary vessels.

itral group : lies in axillary fat at the base of

< axilla.
pical group : lies at apex of axilla.

r

Subclavian lymph trunk:

it is formed by union of efferent lymph vessels
of apical group. It usually opens in subclavian vein.
On the left side it usually opens into thoracic duct.
¥ The woth imporrant stracture i axila?

=>Ax\\aey vein.

axillary nodes

.___-Apical group of
o0

# You must take these facts :

e Central & lateral parts of the gland (75%) drain into

¢ pectoral group of axillary lymph nodes.
Pectoral group o

axillary nodes o .
e Upper part of the gland drains into apical group of

axillary lymph nodes.

Internal thoracic
(mamnary) nodes *  Medial part drains into internal thoracic

(parasternal) lymph nodes, forming a chain along
the internal thoracic vessels.

* Some lymphatics from the medial part of the gland
pass across the front of sternum to anastomose
with that of opposite side.

Anastomoses with
lymphatics of the
opposite breast.

*  Lymphatics from the inferomedial part anastomose
with lymphatics of rectus sheath & linea alba, and
some vessels pass deeply to anastomose with the
subdiaphragmatic lymphatics.

Few lymphatics anastomosing
with the lymphatics of the
rectus sheath, linea alba

and subdiaphragnatic lynphatics,




Right

SupraclaviculV’ venous
angle
/ # Also,

N *  60% of carcinomas of breast occur in the upper
..-'f / lateral quadrant.

( \
) "\‘~ \ / Posterior chest wall *© 7% of lymph from the breast drains into the axillary
& / lymph nodes.

Subscapular
¢ |n case of carcinoma of one breast, the other breast

\
Humeral T and the opposite axillary lymph nodes are affected
because of the anastomosing lymphatics between
Pectoral both breasts.
Upper limb 1
Anterior chest wall

Development of the Breast

Level of section C -~ ~=~=~

Remnant of mammary —-/
crest which produces
primary mammary bud

Mammary crest

a S b

Mammary pit Site of
o depressed

S nipple

Arecla
of breast

® Lactiferous

28
Secondary e

mammary
buds

Primary mammary Mesenchyme Dermis Mammary gland
bud (primordium
of mammarygland)

* The breast is a modified apocrine sweat gland.

* The breasts develop from the bilateral mammary ridges of the embryo that extend along the
ventral surface from the base of the forelimb bud to a point medial to the base of the hindlimb
bud.

* The breast buds develop from the middle portion of the upper third of the mammary ridges,
and the rest of the ridges disappear.




* Modified sweat glands. Epidermis
= 5t - 6" WOG: b/l band of thickened epidermis. * ———— Mesenchyme

« 7" WOG: mammary lines or ridges.

* Part of the mammary line persists only in the thoracic

region.
= 16- 24 sprouts- give rise to small solid buds— canalize —
| lactiferous ducts— a‘(‘ \Qr‘\‘\n . S

Primary
bud

a Week 7 B Week 10 Secondary B Tanner stages of breast development

At birth g
- wv ) = __ Lactiferous

ducts

*| Mammary ridgeextends from the axilla to the inguinal
region.

*_In human, the ridge disappears EXCEPT for a small part
in the pectoral region.

* Failure of portions of the ridge to involute may result in
accessory breast tissue anywhere along the milk line (the
line along which the mammary ridges extend in embryonic
life), extending from the axilla to the inguinal region.

*[ At birth, only a rudimentary duct tree is present in both Aocessry
the sexes. breast

* In animals, several mammary glands are formed along ACCGSSOTY
this ridge. nipples

Mammary
fidge




Congenital anomalies

—_Polythelia
« Supernumery nipples
over breast
—_Athelia
* No nipple over breast
(mainly accessory
breast)

— Polymastia
* Accessory breast along
—milk ridge
— Amastia
——No-breast development
- Amazia Milk lines

* Nipple developed, no
breast development %

Ductal Elongation / Bifurcation Alveologenesis Lactogenic
differentiation

At_puberty, levels of and hormones increase to initiate breast
development from the rudimentary duct tree.

The ductal elements proliferate and the terminal buds at the ends of the branching ducts
differentiate into tufts of blind-ending ductules.

A complex tree-like structure develops, with branching ducts, TDLUs, and lobules
surrounded by connective tissue.

Hormones and growth factors act upon stromal and epithelial cells to regulate mammary
gland development, maturation, and differentiation.

mediates_development and elongation of ductal tissue. (Proliferation)
racilitates ductal branching and lobulo-alveolar development. (Differentiation)
normone regulates milk secretion during and after pregnancy.
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Physiology of the Breast .t o cmcer

MAMMOGENESIS

Begins in embryo

Continues through puberty
Completed during pregnancy

INVOLUTION

From commencement of
weaning

LACTOGENESIS

Mammogenesis :

Breast development by
continuing proliferation,
maturation and differentiation.

Begins mid pregnancy
Completed by day 8

postpartum

Full complete Mammogenesis
occurs only by 1st pregnancy.

Lactogenesis:

Cellular changes by which
mammary epithelial cell switches
from a growing non secretory tissue
to a secreting non-growing tissue
(initiation of milk secretion).

LACTOGENESIS
- Stagell

Change is endocrine mediated.

Begins day 9 postpartum

Continues until weaning Involves 3 stages:
> Lactogenesis stage 1&2

> Lactogenesis stage 3

Also called galactopoiesis

Fetal development Ectoderm
Lef1, PTHIP, PTHR, Mesenchyme
TBX3, BMP4 s

Menopause

Estrogen, progesterone,
+ other growth factors

Postlactational involution

MMP
TIMP
STAT3
p53

Lactation:
estrogen
progesterone,

prolactin,

corticoids,

+ GH,* TSH,

* vitamin D,

oxytocin, FIL

STATS

NRG

TGF

Activin

Inhibin

Pregnancy

Sexual maturation

A Nonpregnant Inactive

duct system

Changes == i

In
mammary
gland

Ductal growth: es
GHIGF-!, corticol
t insulin, HGF, T
EGF,  TGF-f,

PGR, PRL i

Alveoli proliferate
atthe ends

of the ducts

B During pregnancy

Lobuloalveo
differentiatio
estrogen,

progesteron
prolactin, Gt
corticoids,
+ vitamin D,
NRG, HPL, :
+ TGF-p

LIF C Lactating

l

Milk secretion and

RANKL S

ol . Eﬁ;teu:ulatlon in alveola
HGF/SF ]

Integrins

HOX




Pregnancy and the Breast
The breasts enlarge during pregnancy as a result of ... HORMONES OF PREGNANCY
engorgement of vessels;  proliferation of epithelial ; accumulation of colostrum. - .
Corpus lutoum | Placonta |
1st Trimester 2nd Trimester 3rd Trimester
Oestrogen causes ducts to Progestins cause Breasts up to 3x their
sprout and lobes to enlarge. olostrum production.
The breasts enlarge therefore
overall. NAC darkens.

normal size.

L

_
Delivery Nursing The sucking infant stimulates
Withdrawal of placental lactogen. release of pituitary hormones.
Breast now predominantly influenced i Prﬂaa;z (fr;::_m asr‘\leriorlpiluilarv) stimulates
milk production & secretion.
byf";’a“’{: (_rtelea)sed from the | Oxytocip (from posterior pituitary) causes
RERETIOn priintary)- lobular contraction and milk ejection.
Prolactin

Prolactin
- productio.

T

Mechanoreceptor
| (on nipple)
[ Prolactin
Anterior Posterior [ Hypothalamus
pituitary puutary | Myoepithelial Cell hé&P (po!?e‘r’lor pituitary)
|
PIH 0k Eiecti
e 000 [ Milk Ejectlon Oxytocin
of prolactin x '
inhibition |
|| Duct ||
|
|
||'
T Prolactin T Oxytocin ',| Alveolar Epithelial Cell
|
\_—fﬂ lI|
\
s Alveolus of Mammary Gland
7N
[/ Ln Mikducs
- }’/,: conlraction \'.‘
"1\—--\__1\ \
} ('/ B
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God bless >\
all Mothers & Babies. f

Thank you




