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ΦΥΣΙΟΛΟΓΙΑ  



INTRODUCTION 

• Mammary Glands exist in both sexes. 

• Rudimentary in males throughout life 

• Start developing at puberty in females 

• Most of the development occurs 
during later months of pregnancy and 
lactation 

 





Parts, Shape & position of the Gland 

• It is conical in shape. 

• It lies in superficial fascia 
of the front of chest. 

• It has a base, apex and 
tail. 

• Its base extends from 2nd 
to 6th ribs. 

• It extends from the 
sternum to the 
midaxillary line laterally. 

• It has no capsule. 

 





SHAPE AND POSITION OF FEMALE BREAST 

• 2/3 of its base lies 
on the pectoralis 
major muscle, while  
its inferolateral 1/3 
lies on: 

• Serratus anterior & 

• External oblique 
muscles. 

• Its superolateral 
part sends a process 
into the axilla called 

the axillary tail or 
axillary process. 



SHAPE AND POSITION OF FEMALE BREAST 

• Nipple:  
• It is a conical eminence that 

projects forwards from the 
anterior surface of the breast.  

• The nipple lies opposite 4th 

intercostal space. 

• It carries 15-20 narrow pores 
of the lactiferous ducts. 

• Areola :  
• It is  a dark pink brownish 

circular area of skin that 
surrounds the nipple. 

• The subcutaneous tissues of 
nipple & areola are devoid of 
fat. 





STRUCTURE OF MAMMARY GLAND 

• It is non capsulated gland. 

 

• It has fibrous strands 
(ligaments of cooper) which 
connect the skin with deep 
fascia of pectoralis major. 

 

• Retromammary  space. 

What is its Importance?  



STRUCTURE OF MAMMARY GLAND 

• It is formed of 15-20 lobes. 

 

• Each lobe is formed of a 
number of lobules. 

 

• 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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Parts, Shape & position of the Gland 

• It is conical in shape. 

• It lies in superficial 
fascia of the front of 
chest. 

• It has a base, apex 
and tail. 

• Its base extends from 
2nd to 6th ribs. 

• It extends from the 
sternum to the 
midaxillary line 
laterally. 

• It has no capsule. 

 



SHAPE AND POSITION OF FEMALE BREAST 

• 2/3 of its base lies 
on the pectoralis 
major muscle, while  
its inferolateral 1/3 
lies on: 

• Serratus anterior & 

• External oblique 
muscles. 

• Its superolateral 
part sends a process 
into the axilla called 

the axillary tail or 
axillary process. 



• Nipple:  
• It is a conical eminence that 

projects forwards from the 
anterior surface of the breast.  

• The nipple lies opposite 4th 

intercostal space. 

• It carries 15-20 narrow pores 
of the lactiferous ducts. 

• Areola :  
• It is  a dark pink brownish 

circular area of skin that 
surrounds the nipple. 

• The subcutaneous tissues of 
nipple & areola are devoid of 
fat. 

SHAPE AND POSITION OF FEMALE BREAST 



STRUCTURE OF MAMMARY GLAND 

• It is non capsulated gland. 

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

• It has fibrous strands 
(ligaments of cooper) which 
connect the skin with deep 
fascia of pectoralis major. 

• It is separated from the deep 
fascia covering the underlying 
muscles by a layer of loose 
areolar tissue which forms the 
retromammary  space. What is 
its Importance? (allows the breast to move 

freely). 
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STRUCTURE OF MAMMARY GLAND 

• It is formed of 15-20 lobes. 

• Each lobe is formed of a 
number of lobules. 

• The lobes and lobules are 
separated by interlobar and 
interlobular fibrous & fatty 
tissue, called ligaments of 
Cooper.  (Importance)? These 

ligaments give the breasts support by connecting the skin of 
the breasts to the pectoralis muscles below them. 

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

http://www.google.com.sa/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&docid=pv7GskwAJ78K8M&tbnid=igp72jjcCeLB7M:&ved=0CAUQjRw&url=http://216.105.128.136/Lparmenterweb/Bio211Lab/Bio211chapter28lab/Bio211chapter28lab_print.html&ei=sQpFU8quNrGY1AW75oDIDQ&psig=AFQjCNG9zw03k2h92H3CN8f5YooXyhhHpA&ust=1397119761553799










Micro-anatomy 



Histology 



Ligaments of Cooper 

• Their deep segment anchors the breast to the 
pectoral fascia, so total removal of the gland is 
facilitated by removal of the pectoral fascia.  

 





• Cooper’s ligaments have significant oncologic 
importance.  

• A tumor may also infiltrate these ligaments 
causing skin retraction, which is an important 
diagnostic sign of breast cancer 



Breast Fascia 

• The superficial fascia of the breast encases the glandular tissue with 
its anterior and posterior lamella. 

•  The anterior lamella is located superficial to the gland at varying 
distances from the dermis. The anterior lamella has clinical 
significance during skin-sparing mastectomies.  

• The posterior lamella covers the undersurface of the gland and 
continues as Scarpa’s fascia inferiorly.  

• Between the posterior lamella and the pectoral fascia, the 
retromammary space (Chassaignac’s bursa) can be found  

• This space contains fine areolar tissue, which can be dissected 
bluntly  





• Superficial fascia 

• The superficial fascia enveloping the breast is continuous with the 
superficial abdominal fascia (of Camper) below, and the superficial cervical 
fascia above.  

• Deep fascia 1 

• Εnvelops the pectoralis major muscle and is continuous with the deep 
abdominal fascia below. It attaches to the sternum medially and to the 
clavicle and axillary fascia above and laterally. Ιt forms the so-called 
suspensory ligament of the axilla. 

• Deep fascia 2 

• Εnvelops the pectoralis minor muscle , deep to the pectoralis major muscle, 
the clavipectoral fascia and part of the subclavius muscle and attaches to 
the inferior aspect of the clavicle 

 



• There is a clinically important fibrous septum in the breast, called the 
septum fibrosum It is located horizontally at the level of the fifth rib towards 
the nipple. It divides the glandular tissue into an upper and lower part. It is 
reinforced medially and laterally by vertical horns.  

• The septum fibrosum contains neurovascular structures supplying 
the NAC and gland. The thoracoacromial and deep branches of the 
lateral thoracic artery travel on the cranial side of this septum, 
while the fourth – rarely the fifth and sixth – intercostal artery 
perforator travels on the caudal side of it. The lateral cutaneous 
branches of the fourth intercostal nerve travel also along this 
septum.  

• The breast can be dissected bluntly along this septum from the 
posterior side, so the blood supply can be preserved to the NAC 
during surgery. 







ARTERIAL SUPPLY 

• 1. Perforating 
branches of internal 
thoracic (internal 
mammary) artery. 

• 2. Mammary 
branches of lateral 
thoracic artery. 

• 3.  Mammary 
branches of 
Intercostal arteries. 



ARTERIAL SUPPLY 

• 1. Perforating 
branches of internal 
thoracic (internal 
mammary) artery. 

• 2. Mammary 
branches of lateral 
thoracic artery. 

• 3.  Mammary 
branches of 
Intercostal arteries. 



VENOUS  SUPPLY 

• Veins are 
corresponding to 
the arteries. 

•  Circular venous 
plexus are found 
at the base of 
nipple. 

• Finally, veins of 
this plexus drain 
into axillary & 
internal thoracic 
veins. 



VENOUS  SUPPLY 

• Veins are 
corresponding to 
the arteries. 

•  Circular venous 
plexus are found 
at the base of 
nipple. 

• Finally, veins of 
this plexus drain 
into axillary & 
internal thoracic 
veins. 









• For successful breast surgery, knowledge of the blood supply to the breast, 
particularly the supply to the nipple-areola-complex (NAC) is ofthe utmost 

• importance. Although the blood supply to the human mammary gland is 
well documented, the specific supply to the NAC still is obscure and not 
described in text books. Therefore, the complication of NAC necrosis still is 
found, even in the hands of the most competent surgeons. 



Skandalakis JE, Colborn GL, Foster RS Jr, Kingsnorth AN, Skandalakis LJ, Skandalakis PN, Mirilas PS: Surgical Anatomy “The Embryologic and Anatomic Basis of Modern Surgery”. Vol. I, PMP 2004, 
Athens, Greece 









 



 



«In the Hall of Dissection death teaches life » 

 5ΟΟ years  ago in (Napoli)   
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AXILLARY CAVITY 





2nd Part of Axillary Artery 

 



3rd Part of Axillary Artery 

 













 



 



AXILLARY LYMPH NODES 

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

• Pectoral (Anterior) group : 
which lies on the pectoralis 
minor along lateral thoracic 
vessels. 

• Subscapular (Posterior) 
group : which lies on 
posterior wall of axilla on 
lower border of 
subscapularis along 
subscapular vessels. 



AXILLARY LYMPH NODES 

• Brachial (Lateral) group : lies on 
lateral wall of axilla along 3rd 
part of axillary vessels. 
 

• Central group : lies in axillary fat 
at the base of axilla. 
 

• Apical group : lies at apex of 
axilla.  
 

• 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. 



LYMPHATIC DRAINAGE 

• Subareolar lymphatic 
plexus : 

• Lies beneath the areola. 

• Deep lymphatic plexus: 

• Lies on the deep fascia 
covering pectoralis 
major. 

• Both plexuses radiate in 
many directions and 
drain into different 
lymph nodes. 



APPLIED ANATOMY- CANCER BREAST 

• It is a common surgical condition. 

• 60%  of carcinomas of breast occur 
in the upper lateral quadrant. 

 

• 75% of lymph from the breast 
drains into the axillary lymph 
nodes. 

 

• In case of carcinoma of one 
breast, the other breast and the 
opposite axillary lymph nodes are 
affected  because of the 
anastomosing lymphatics between 
both breasts.  



Applied Anatomy 
• The lactiferous 

ducts are radially 
arranged from the 
nipple, so incision 
of the gland should 
be made in a radial 
direction to avoid 
cutting through the 
ducts. 

• Infiltration of the 
ligaments of 
Cooper by breast 
cancer leads to its 
shortening giving 
peau de’orange 
appearance of the 
breast.  

 



Mammary ridge 

• Mammary ridge 
extends from the axilla 
to the inguinal region. 

• In human, the ridge 
disappears EXCEPT for a 
small part in the 
pectoral region. 

• In animals, several 
mammary glands are 
formed along this ridge. 



Skin /sebaceous gland 
 

 



 



What is the difference 



Axillary Lymph node 

 

Axillary (ipsilateral): interpectoral (Rotter’s) nodes and lymph 

nodes along the axillary vein and its tributaries that is divided 

into the following levels:  

 

a. Level I (low-axilla): lymph nodes lateral to the lateral border 

of pectoralis minor muscle. 

 

b. Level II (mid-axilla): lymph nodes between the medial and 

lateral borders of the pectoralis minor muscle and the 

interpectoral (Rotter’s) lymph nodes.  

 

c. Level III (apical axilla): lymph nodes medial to the medial 

margin of the pectoralis minor muscle and inferior to the clavicle. 

These are also known as apical or infraclavicular nodes. 





Sentinel node biopsy and axillary 
dissection 

 
• Sentinel node biopsy is the most common way to 

check the axillary lymph nodes for cancer. 

•  Before or during the procedure, a radioactive 
substance (called a tracer) and/or a blue dye is 
injected into the breast. These substances help the 
surgeon find the nodes to remove. 

•  The first lymph node(s) to absorb the tracer or dye is 
called the sentinel node(s). This is also the first 
lymph node(s) where breast cancer is likely to 
spread. 

 

 



Sentinel node biopsy and axillary 
dissection 

• The surgeon removes the sentinel node(s) to 
get it checked if the node(s) contain cancer 
cells.  

• If cancer is not found, it’s likely the other 
nodes do not contain cancer. So, no more 
surgery is needed. 

•  If the node(s) do contain cancer, more lymph 
nodes may be removed, which is called 
axillary dissection. 



Lymphedema 
 

• When lymph nodes are removed, some of the 
lymph vessels can become blocked and cause 
lymphedema. Lymphedema is a build-up of 
lymphatic fluid. It causes swelling in the arm 
or other areas such as the hand, fingers, 
breast, chest or back.  



Lymphedema 
 

• Lymphedema isn’t common when only a few 
lymph nodes are removed. The cases that do 
occur are less severe than when more nodes 
are removed.  

• Today, sentinel node biopsy is the preferred 
way to remove lymph nodes (only a few nodes 
are removed). So, most people don’t get 
lymphedema. 



Clinical anatomy 

• Skin incisions over breast 

• Retraction of skin and nipple 

• Congenital anomalies- ‘’thelia’’ and ‘’mastia’’ 

• Lymphadenopathy 

• Krukenberg’s tumour 

•  Breast examination 



 



 



1- 

• A 40 years female presents with pain along the 
medial side of arm. On examination- she has  
palpable lump in upper outer quadrant of breast 
and  enlarged axillary lymph  nodes. This referred 
pain is due to enlarged lymph nodes 
compressing- 

• A- long thoracic nerve 
• B- Intercostobrachial nerve 
• C- lateral pectoral nerve 
• D- medial cutaneous nerve of arm  



2 

• Which of the following is correct about lymphatic 
drainage of mammary gland? 

• A- pectoral group of lymph nodes lie along lower 
border of pectoralis major 

• B-medial group of axillary lymph nodes drain 
inner quadrants  

• C- 75% of lymphatics from mammary glands 
drained by Internal mammary nodes 

• D- lymphatics from breast can transmit to ovarian 
surface 



AXILLARY LYMPH NODES 

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

• Pectoral (Anterior) group : which lies 
on the pectoralis minor along lateral 
thoracic vessels. 

• Subscapular (Posterior) group : which 
lies on posterior wall of axilla on lower 
border of subscapularis along 
subscapular vessels. 

• Brachial (Lateral) group : lies on lateral 
wall of axilla along 3rd part of axillary 
vessels. 

• Central group : lies in axillary fat at the 
base of axilla. 

• Apical group : lies at apex of axilla.  
• 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. 



LYMPHATIC DRAINAGE 

• Subareolar lymphatic 
plexus : 

• Lies beneath the areola. 

• Deep lymphatic plexus: 

• Lies on the deep fascia 
covering pectoralis 
major. 

• Both plexuses radiate in 
many directions and 
drain into different 
lymph nodes. 



LYMPHATIC DRAINAGE • Central & lateral parts of the 
gland (75%) drain into pectoral 
group of axillary lymph nodes. 

• Upper part of the gland drains 
into apical  group of axillary lymph 
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. 

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

 























 Breast cancer section analysis correlates with sentinel lymph node biopsies: 

Precision and topographic anatomy. Chrysikos D et al.Breast Dis. 

2019;38(1):1-5. doi: 10.3233/BD-180355. 
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lateral (LCB) and anterior cutaneous branch (ACB) 





Anatomy of mastectomy 

• The triangular bed of radical mastectomy is formed: 

•  by the cut pectoralis major  

• and minor muscles medially, the medial border of the latissimus dorsi 
muscle laterally, and the axillary vein superiorly.  

• The serratus anterior and the subscapularis muscles form the floor of the 
triangle.  

• The long thoracic nerve (Bell's) lies on the external surface of the serratus 
anterior muscle slightly anterior to the midaxillary line; 

•  Τhe thoracodorsal and subscapular nerves lie on the subscapularis muscle. 

 





• Skin flaps must be kept thin, and all fat and glandular tissue must be 
removed to avoid recurrence of malignant disease. The choice of cautery or 
knife is up to the surgeon. Remember that the most frequent complication 
of mastectomy is skin necrosis. 

 

• Flap Complications 

• Stevenson90 studied complications of flap surgery and individual flap 
complications. He stressed the importance of a thorough anatomic 
knowledge of vascularization of the flap for successful surgery 

 

 



 



• Nerve Injury 

• Thoracodorsal Nerve 

• If the thoracodorsal nerve (middle subscapular) is cut, internal rotation and 
abduction are weakened, although there is no deformity. 

• Long Thoracic Nerve 

• Section of the nerve results in the "winged scapula" deformity. 

• Anterior Thoracic Nerves (Pectoral) 

• Inadvertent division of the lateral pectoral nerve results in atrophy of the 
clavicular head, with resulting unsightly cosmetic deformity just inferior to 
the clavicle.  

• If branches of one or both pectoral nerves are injured, the result will be 
atrophy of the pectoralis major and minor muscles. 

• Brachial Plexus 

• Direct injury to the brachial plexus is possible, but most injury is the result 
of stretching the nerves during operation. One patient in the series of 249 
mastectomies of Zintel and Nay86 suffered transient injury to the plexus. 

 



• Vascular Injury 

• The sources of bleeding during mastectomy are: 

•   the perforating arteries and veins, especially those of the first and second 
intercostal vessels 

• the axillary vein and its tributaries 

• the axillary artery and its branches 

 

•  Organ Injury 

• Pneumothorax is a possible danger during ligation of perforating vessels. 
The surgeon should use curved hemostats and not apply them at right 
angles. The pneumothorax is easily repaired, but the possible 
contamination of the pleural cavity with malignant cells is a delayed 
catastrophe. Zintel and Nay86 had one pneumothorax among 249 
consecutive radical mastectomies. 

 



• The average blood loss during radical mastectomy has been estimated to 
be 732 ml.85 

• The perforating vessels should be ligated; the first three are too large for 
cautery. The axillary vein, if torn, must be ligated. The axillary artery is 
rarely injured;86 but when repair is necessary, it must be done between 
bulldog clamps. 

• Postoperative edema of the arm is a common sequel to radical mastectomy 
and extensive lymphadenectomy. According to Horsley,87 about 10% of 
radical mastectomy patients experience disabling lymphedema. At one time, 
obstruction to the axillary vein was considered an important factor in edema 
formation. Subsequent studies88,89 have shown this is not so. Lymphatic 
obstruction or destruction appears to be the sole cause of edema, which 
appears transiently in about half of the patients undergoing radical 
mastectomy. 

 







APPLIED ANATOMY- CANCER BREAST 

• It is a common surgical condition. 

• 60%  of carcinomas of breast occur 
in the upper lateral quadrant. 

• 75% of lymph from the breast 
drains into the axillary lymph 
nodes. 

• In case of carcinoma of one 
breast, the other breast and the 
opposite axillary lymph nodes are 
affected  because of the 
anastomosing lymphatics between 
both breasts.  

• In patients with localized cancer 
breast, a simple mastectomy, 
followed by radiotherapy to the 
axillary lymph nodes is the 
treatment of choice. 



Applied Anatomy • The lactiferous 
ducts are radially 
arranged from the 
nipple, so incision 
of the gland should 
be made in a radial 
direction to avoid 
cutting through the 
ducts. 

• Infiltration of the 
ligaments of 
Cooper by breast 
cancer leads to its 
shortening giving 

peau de’orange 
appearance of the 
breast.  

 



Mammary ridge 

• Mammary ridge 
extends from the axilla 
to the inguinal region. 

• In human, the ridge 
disappears EXCEPT for a 
small part in the 
pectoral region. 

• In animals, several 
mammary glands are 
formed along this ridge. 



Nipple skin lesions 



Fibroadenoma 

















Ca breast 











Reccurent breast cancer 



Bone metastasis 



• Thank u  


