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ANATOMY AND EMBRYOLOGY

Breast development 
begins in utero during the 

sixth gestational week 
from the integument 
along the epithelial 
mammary ridges. 

Ducts and acini 
are derived from 

ectoderm

supporting tissue 
arises from 

mesenchyme. 

Ductal tissue and 
secretory lobule 

development occurs 
under the influence of the 

hormonal changes that 
occur during puberty 

Actual milk 
production is initiated 
by hormonal changes 
that occur during and 

after pregnancy. 
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ANATOMY AND EMBRYOLOGY

• breasts are large, modified 
apocrine/sweat glands located 
in the superficial fascia anterior 
to the deep pectoralis major - a 
loose connective tissue plane, 
allows free movement over the 
chest wall (i.e., the breast is not 
firmly attached to the deep 
fascia). 
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of glandular tissue (axillary tail of Spence) pierces the deep 
 fascia and extends toward the axilla. Glandular tissue composes 
approximately 20% of the mature breast with the remainder 
being adipose and connective tissue. Adipose tissue volume is 
the major determinant of breast size. Breast density refers to 
the proportion of fibrous/glandular tissue to adipose tissue. The 
periphery of the breast is predominantly adipose, and the central 
area contains a higher proportion of glandular tissue (Fig. 15.2). 
Typically, glandular tissue regresses and is replaced by adipose 
tissue after menopause.

A breast is composed of 12 to 20 varying-sized, triangular-

 contains its own duct system draining the 10 to 100 lobules with 
alveoli (acini). These functional lobules have epithelial (ductal) 

(estrogen, progesterone, and prolactin) resulting in  development, 
Fig. 15.3). The organization of 

the ductal system is stimulated at puberty. Secretory cells drain 
into alveoli, which drain into “terminal” ducts that then coalesce 
into larger collecting ducts, and join with ducts from other 
 lobules to end in lactiferous ducts, terminating at the excretory 
ducts of the nipple.

5 to 20 areolar (Montgomery) glands produce an oily secre-
tion designed to keep the nipple supple and protected, particularly 
important during breast-feeding. They also produce a volatile com-
pound that has been implicated in stimulating the infants’ appetite 
through olfactory pathways (Doucet, 2009). The glands are located 
in the areola and even on the nipple. They are generally sensitive. 
Blockages or irritation result in significant problems.

The principal blood supply of the breast is derived from the 
perforating branches of the internal mammary arteries that 
originate from the internal thoracic artery. Additional sources 
include the lateral thoracic and thoracoacromial arteries, which 
originate from the axillary artery, and the posterior third, 
fourth, and fifth intercostal arteries, which are branches of the 

thoracic aorta. The inferior and central portion of the breast is 
the least vascular area.

The lymphatics of the breast converge in the subareolar 
plexus of Sappy. Approximately 75% of the lymphatics, particu-
larly from the outer quadrants, drain to the 30 to 60 ipsilateral 
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Figure 15.1 Lactating breast. (From Shah P, ed. Breast. In: Standring S, ed. Gray’s Anatomy. London: 
Churchill Livingstone; 2005: 969.)
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Figure 15.2 The structures of the breast. (From Shah P, ed. Breast. 
In: Standring S, ed. Gray’s Anatomy. London: Churchill Livingstone; 
2005:969.)
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ANATOMY AND EMBRYOLOGY

• The breast tissue is suspended from the 
clavicle and deep clavipectoral fascia by 
the suspensory ligaments of Cooper that 
weave through the breast tissue and 
attach to the dermis of the skin à these 
fibrous septa maintain the natural shape 
of the breast. 

• Clinically, malignant involvement of these 
ligaments often produces skin retraction, 
suggesting the presence of advanced 
breast carcinoma. Comprehensive Gynecology 7th edition, 2017 (Lobo RA, 

Gershenson DM, Lentz GM, Valea FA editors); chapter 15



ANATOMY AND EMBRYOLOGY

• Superolateral projection of glandular 
tissue (axillary tail of Spence) pierces 
the deep fascia and extends toward the 
axilla. 
• Glandular tissue composes 

approximately 20% of the mature 
breast with the remainder being 
adipose and connective tissue. 
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ANATOMY AND EMBRYOLOGY

• Adipose tissue volume is the major 
determinant of breast size. 

• Breast density refers to the proportion of 
fibrous/glandular tissue to adipose tissue. 

• the periphery of the breast is 
predominantly adipose, and the central 
area contains a higher proportion of 
glandular tissue à Typically, glandular 
tissue regresses and is replaced by adipose 
tissue after menopause. 

Comprehensive Gynecology 7th edition, 2017 (Lobo RA, 
Gershenson DM, Lentz GM, Valea FA editors); chapter 15



ANATOMY AND EMBRYOLOGY

• A breast is composed of 12 to 20 varying-sized, 
triangular-shaped lobes distributed radially from 
the nipple.

• Each lobe  contains its own duct system draining 
the 10 to 100 lobules with alveoli (acini). 

• These functional lobules have epithelial (ductal) 
and stromal components and are affected by 
hormonal changes (estrogen, progesterone, and 
prolactin) resulting in development, maturation 
and differentiation . 

Comprehensive Gynecology 7th edition, 2017 (Lobo RA, Gershenson
DM, Lentz GM, Valea FA editors); chapter 15



ANATOMY AND EMBRYOLOGY

• Secretory cells à alveoli à “terminal” 
ducts à larger collecting ducts à
lactiferous ducts à excretory ducts of the 
nipple. 
• 5 to 20 areolar (Montgomery) glands 

produce an oily secretion designed to keep 
the nipple supple and protected
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ANATOMY: BLOOD SUPPLY

• the principal blood supply of the breast is derived from the perforating 
branches of the internal mammary arteries that originate from the 
internal thoracic artery. 

• Additional sources include:
• lateral thoracic and thoracoacromial arteries: originate from the axillary artery
• posterior third, fourth, and fifth intercostal arteries: branches of the thoracic 

aorta 

• the inferior and central portion of the breast are the least vascular area. 
Comprehensive Gynecology 7th edition, 2017 (Lobo RA, 
Gershenson DM, Lentz GM, Valea FA editors); chapter 15



ANATOMY: VENOUS DRAINAGE

• Venous drainage of breast is divided into two systems: superficial 
and deep. 

• The superficial veins run along the anterior surface of the fascia, 
following the path of areola under the nipple-areola complex, 
called venous plexus of Haller. 

Zucca-Matthes G, et al. Gland Surgery, Vol 5, No 1 February 2016 



ANATOMY: LYMPHATIC DRAINAGE

• lymphatics of the breast converge in the subareolar
plexus of Sappy

• Approximately 75% of the lymphatics (outer quadrants) 
drain to the 30 to 60 ipsilateral axillary regional nodes. 

• the axillary nodes are classified by 3 anatomic levels 
defined by their relationship to the pectoralis minor 
muscle:
• Level I nodes are located lateral to the lateral border of the pectoralis 

minor muscle (sentinel nodes)

• Level II nodes are located posterior to the pectoralis minor muscle. 
• Level III nodes include the infraclavicular nodes medial to the pectoralis 

minor muscle. Comprehensive Gynecology 7th edition, 2017 
(Lobo RA, Gershenson DM, Lentz GM, Valea FA 
editors); chapter 15



ANATOMY: LYMPHATIC DRAINAGE

• the remaining lymphatics drain to the internal 
mammary or parasternal nodes à direct 
drainage to the mediastinum, the medial 
quadrants of the opposite breast, or the inferior 
phrenic nodes à provides a route for metastatic 
disease to the liver, ovaries, and peritoneum 

• Lymphatic fluid usually flows toward the most 
adjacent group of nodes, forming the foundation 
for utilizing sentinel node mapping to evaluate 
for nodal spread in breast cancer. 
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axillary regional nodes. The axillary nodes are classified by three 
anatomic levels defined by their relationship to the pectora-
lis minor muscle. Level I nodes are located lateral to the lat-
eral border of the pectoralis minor muscle. Level II nodes are 
located posterior to the pectoralis minor muscle. Level III nodes 
include the infraclavicular nodes medial to the pectoralis minor 
muscle. The remaining lymphatics drain to the internal mam-
mary or parasternal nodes, which have direct drainage to the 
mediastinum, the medial quadrants of the opposite breast, or 
the inferior phrenic nodes. The latter is important as it provides 
a route for metastatic disease to the liver, ovaries, and perito-
neum (Fig. 15.4). Lymphatic fluid usually flows toward the most 
adjacent group of nodes, forming the foundation for utilizing 
sentinel node mapping to evaluate for nodal spread in breast 
cancer. In most instances, breast cancer spreads in an orderly 
fashion within the axillary lymph node basin based on the ana-
tomic relationship between the primary tumor and its associated 
regional (sentinel) nodes. However, lymphatic metastases from 
one specific area of the breast may be found in any or all of the 
groups of regional nodes.

Breast ductal epithelium is extremely sensitive to cyclic hor-

during the follicular phase, and there is dilation of the ductal 
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Figure 15.3 Histologic photograph of a mammary lobule. Note the 
ductal tissue surrounded by fibrous tissue. Terminal ductules (TD) 
surround the central ductule (ID). EF, extralobular fibrocollagenous 
tissue. (From Stevens A, Lowe J. Human Histology. 3rd ed. Philadel-
phia: Mosby; 2005:390.)
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Figure 15.4 Lymph vessels of the breast and axillary lymph nodes. (From Shah P, ed. Breast.  
In: Standring S, ed. Gray’s Anatomy. London: Churchill Livingstone; 2005:971.)
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ANATOMY: NERVE SUPPLY

• Sensory innervation of the  breast is dermatomal in nature.
• It is mainly derived from the anterolateral and anteromedial 

branches of thoracic intercostal nerves T3-T5. 
• Supraclavicular nerves from the lower fibers of the cervical plexus 

also provide innervation to the upper and lateral portions of 
the breast

• Researchers believe sensation to the nipple derives largely from the 
lateral cutaneous branch of T4.

https://reference.medscape.com/article/1273133-overview

https://reference.medscape.com/article/1273133-overview
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• Embryology
• Blood supply
• Venous drainage
• Lymphatic drainage
• Nerve supply
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