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INTRODUCTION 

 

For more than one and a half century the cystic disease of the breast has 

been recognized as the most frequent female benign breast lesion. Although 

some conundrums and controversies exist about the relation between gross cysts 

and breast cancer, recent evidence suggests that the multidisciplinary study of 

gross cystic breast disease (GCBD) may be a powerful tool for predicting the 

natural history of the multifaceted gross cyst pathology. Fibrocystic disease of 

the breast is thought to result from an inappropriate histologic response 

tochanging hormonal levels. Whether it is indeed a true pathophysiologic 

disorder is debatable. 

Grossbreast cysts filled with serous fluid are almost always benign, yet 

the bearers of such cysts are at four times greater risk of developing a 

malignancy in the breast.  Two forms of benign breast disease have the greatest 

clinical interest, either for their relationship to neoplasia or for their appearance 

during particular periods of a woman's maturity. Micronodular fibrocystic 

disease with ill-defined lumpiness is found with great frequency in young 

women during pubertal and early reproductive life, whereas gross cysts are 

most prevalent during the perimenopausal years. The biochemical content 

ofbreast cyst fluid (BCF) should reflect the endocrine milieu of the breast. 

Indeed, the study of the hormonal content of fluid aspirated from breast cysts 

has yielded a wealth of data that may shed somelight on the pathogenesis of 

benign breast disease as it possibly relates to mammary cancer. 



 

 

 

 

AIMS AND OBJECTIVES  

AND  

REVIEW OF LITERATURE 
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AIMS AND OBJECTIVES 

 

 

1. To analyze the expression of β-hCG in patients with benign and 

malignant cystic breast diseases. 

 

2. To assess the usefulness of β-hCG in the diagnosis of benign and 

malignant cystic breast lumps. 

 

 

 

REVIEW OF LITERATURE 

 

 

Since the first time that the English surgeons distinguished large solitary 

cysts from cancer in the 1850’s, breast cystic disease has been anatomically and 

pathologically recognized as the most frequent lesion of the human female 

breast. Originally assumed to be an inflammatory and chronic disease, it has 

been differently named through the years. In the 1950’s it was defined as 

fibrocystic disease of the breast. ‘Microcysts’ were identified as part of the 

normal breast involution process, whereas ‘macrocysts’ or ‘gross cysts’ were 

felt to be an aberration in the micro environment of terminal duct lobular units 

(TDLU). In the 1980’s palpable visible cysts were included in gross cystic 

breast disease (GCBD).  
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GCBD comprises all the benign breast pathological states that, taken 

together, constitute the disease, comprising dilatation of ducts and acini to form 

cysts, proliferation and metaplasia of their lining epithelium, and multiplication 

of ducts and acini to give the picture of adenosis. GCBD is now considered as 

an advanced form of fibrocystic lesion, in which biocompounds present in 

breast cyst fluid (BCF) play a role in different stages of cystic development. 

Moreover, these substances also represent the mirror of metabolic steps that 

may influence GCBD evolution and breast cancer (BC) risk.  

 

Frequency  

 GCBD is the most frequent lesion of the breast, with an incidence of 

about 7% of women in the Western world. The true frequency (ranging from 40 

to 60%) is probably much greater the clinically recognized entity, and the 

prevalence has been estimated between 50 and 90%. It most commonly appears 

during the third decade of life and reaches its greatest frequency during the 

fourth decade. Unlike BC, which increases with advancing age, GCBD sharply 

diminishes after menopause. No particular racial distribution has been found. 

Gross visible cysts are often multiple and the frequency of their relapse is much 

higher respect to women with solitary gross cysts. 
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EMBRYOLOGY AND ANATOMY OF THE BREAST 

 

With embryonic development in utero, primordially derived breast tissue 

anatomically matures as a modified sweat gland. The maturation of mammary 

parenchyma (ductal, lobular, and connective tissues), represents a unique 

feature of the mammalian species. Embryologically, the paired mammary 

glands synchronously develop within the “milk line”, this anatomical linear 

plane which extends between the limb buds of the primordial axilla distally to 

the inguinal area. The number of paired glands varies widely among the various 

mammalian species, but in humans and most primates, a single pair of glands 

normally develops inthe pectoral region, one gland on each side. In 

approximately 1% of the female population, supernumerary breasts 

(polymastia) or nipples(polythelia) may develop. Supernumerary appendages 

principally develop anatomically within the milk lines. While there is normally 

minimal additional development of the mammary gland during postnatal life in 

the male, extensive growth and development are evident secondary to hormonal 

stimuli in the female. Postnatal development of the femalemammary gland is 

related to pubertal development of the organ and is principally regulated by 

hormones (estrogens and progesterones) which also regulate reproductive 

function. The greatest development of the breast is attained by the age of 20 

years, and atrophy begins premenopausally at approximately the age of 40 to 45 

years with waning estrogenic support of ductal–lobular matrix of the breast. 

During pregnancy and lactation, striking variants occur in both the amount 
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(volume) of glandular tissue andthe functional activity of the breast. Structural 

changes are also observed during menstrual cycles that result from variations in 

ovarian hormone levels (estrogens/progesterone). During menopause, with 

reduction in the hormonal secretory activity of ovarian function, the mammary 

gland undergoes involution and is primarily replaced by fat and connective 

tissue, and thereafter, diminishes its structural volume, form, and contour. 

 

Figure 1.Mammary Milk line.After development of the milkbud in the pectoral 

area of ectodermal thickening, the “milkstreak”  extends from the axilla to the 

inguinal areas. At week 9 ofintrauterine development, atrophy of the bud has 

occurred exceptfor the presence of the supernumerary nipples of breast. 
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FUNCTIONAL ANATOMY OF THE BREAST 

The glands of the breast are located within the superficial fascial 

compartment of the anterior chest wall. This organ consists of 15 to 20lobes of 

tubuloalveolar glandular tissue, fibrous connective stroma that supports the 

lobules, and the adipose tissue that resides within parenchyma that intercalates 

between the lobules. Subcutaneous connective tissue typically does not possess 

a distinctive capsule around breast components; rather, this tissue surrounds the 

gland and extends as septa between thelobes and lobules, providing longitudinal 

and gravitational support to the glandular elements. The deep layers of the 

superficial fascia that lie upon the posterior surface of the breast fuse with the 

deep (pectoral) fascia of the chest wall.  

A distinct space, the retromammary bursa, can be identified 

anatomically on the posterior aspect of the breast and resides between the deep 

layer of the superficial fascia and the deep investing fascia of the pectoralis 

major and the contiguous muscles of the thoracic wall. The retromammary 

bursa contributes to the laxity and mobility ofthe breast on the rigid chest wall. 

Fibrous thickenings of supportive connective tissue interdigitate between the 

parenchymal tissue of the breast and extend from the deep layer of the 

superficial fascia to attach to the dermis of the skin. These dense fibrous 

suspensory structures, knownas Cooper ligaments, are located perpendicular to 

the delicate superficial fascial layers of the dermis. These ligaments allow 

remarkable mobility ofthe gland while providing structural support and breast 

contour. 
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The postpubertal mature female breast extends from the level of the 2ndor 

3rd rib inferiorly to the inframammary fold that is located at the level ofthe 6th 

or 7th rib interspaces. Laterally, the breast extends from the lateral border of the 

sternum to the anterior or midaxillary line. Breast parenchyma extends 

commonly into the anterior axillary fold as the axillary tail of Spence. The 

upper half of the breast, principally the upper outer quadrant, contains a greater 

volume of glandular tissue than the remainder of the breast. The posterior or 

deep surfaces of the breast reside upon portions of the fasciae of the pectoralis 

major, serratus anterior, and external oblique muscles; the gland also resides on 

upper portions of the anterior rectus sheath. 

 

 

 

 

 



8 

 

 

 

 

Figure 2.A tangential view of the breast on the chest wall and a sectional 

(sagittal) view of the breast and associated chest wall. The breast lies in the 

superficial fascia just deep to the dermis. It is attached to the skin by the 

suspensory ligaments of Cooper and is separated from the investing fascia of 

the pectoralis major muscle by the retromammary bursa. Cooper ligaments form 

fibrosepta in the stroma that provide support for the breast parenchyma.  From 

15 to 20 lactiferous ducts extend from lobules comprising the glandular 

epithelium to openings located on the nipple. A dilation of the duct, the 

lactiferous sinus, is present near the opening of the duct in the subareolar tissue. 

Subcutaneous fat and adipose tissue distributed around the lobules of the gland 

give the breast its smooth contour and, in the non lactating breast, account for 

most of its mass. Lymphatic vessels pass through the stroma surrounding the 

lobules of the gland and convey lymph to collecting ducts. Lymphatic channels 

ending in the intercostal muscles. The parietal pleura, attached to the 

endothoracic fascia, and the visceral pleura, covering the surface of the lung are 

shown. 
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ANATOMY OF THE AXILLA 

The anatomical boundaries of the axilla represent a pyramidal 

compartment that is tightly invested between the upper extremity and 

thethoracic wall; this structure has four boundaries inclusive of a base and 

anapex. The curved oblong base consists of dense axillary fascia which is an 

investure of the axillary musculature. The apex of the axilla represents an 

aperture that extends into the posterior triangle of the neck via the 

cervicoaxillary canal. Most structures that course between the neck and the 

upper extremity enter this anatomic passage, that is bounded anterior/cephalad 

by the clavicle, medially by the 1st rib, and posteriorly by the lateral margin of 

the scapula. The anterior wall of the axilla is composed of the pectoralis major 

and minor muscles and their associated fasciae. The posterior wall is formed 

primarily of the subscapularis muscle, located on the anterior surface of the 

scapula; the floor of this boundary is the teres major and latissimus dorsi 

muscles. The lateral wall of the axilla is the bicipital groove, a thin strip of 

condensed muscular tissue between the insertion of the musculature of the 

anterior and posterior compartments. The medial wall is composed of the 

serratus anterior muscle. 

The fascia of the pectoralis major and minor muscles are evident in two 

distinct planes: the superficial layer, called the pectoral fascia, invests the 

pectoralis major muscle; whereas the deep layer, called the clavipectoral or  

costocoracoid fascia, extends from the clavicle to the axillary fascia in the floor 
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of the axilla and encloses the subclavius and the pectoralis minor muscle. The 

costocoracoid membrane represents the upper portion of the clavipectoral fascia 

and is pierced by the cephalic vein, the lateral pectoralnerve, and branches of 

the thoracoacromial trunk. The medial pectoral nerve, whose origin is the 

medial cord of the brachial plexus, does not penetrate the costocoracoid 

membrane, but rather, enters the deep surface of the pectoralis minor and passes 

through the anterior investing fascia of the pectoralis minor to innervate the 

pectoralis major muscle.  

Caudad portions of the clavipectoral fascia, which are anatomically 

inferior to the pectoralis minor, are sometimes referred to as the suspensory 

ligament of the axilla or the coracoaxillary fascia. Many surgeons refer to this 

anatomic landmark as Halsted ligament, which represents a dense condensation 

of the clavipectoral fascia that extends from the medialaspect of the clavicle, 

attaches to the 1st rib, and invests the subclavian artery and vein as each 

traverse the first rib. Surgical division intraoperatively is essential to complete 

the level III (cephalad) axillary dissection and allows full, safe exposure of the 

axillary vein  anatomically.Within the axilla are the great vessels and nerves of 

the upperextremity, which, together with the other axillary contents, are 

encircled by loose connective tissue. These vessels and nerves are anatomically 

contiguous and are enclosed within an investing layer of fascia referred to as the 

axillary sheath. The axillary artery can be divided into three anatomical 

segments within the axilla proper: 



11 

 

1. Located medial to the pectoralis minor muscle, the first segment gives rise to 

one branch, the supreme thoracic, which supplies the upper thoracic wall 

inclusive of the first and second intercostal spaces. 

2. The second segment of this artery, located immediately posterior to the 

pectoralis minor, gives rise to two branches, the thoracoacromial trunk and the 

lateral thoracic artery. Pectoral branches of the thoracoacromial and lateral 

thoracic arteries supply the pectoralis major and minor muscles. Identification 

of these vessels during surgical dissection of the axilla is imperative to provide 

safe conduct of the procedure. The lateral thoracic artery gives origin to the 

lateral mammary branches. 

3. The third segment of this vessel, located lateral to the pectoralis minor 

muscle, gives rise to three branches. These include the anterior and posterior 

humeral circumflex arteries that supply the upper arm, and the subscapular 

artery, which is the largest branch within the axilla. 

After a short course, the subscapular artery gives origin to its terminal 

branches, the subscapular circumflex and the thoracodorsal arteries. The 

thoracodorsal artery, which courses with its corresponding nerveand vein, 

crosses the subscapularis muscle, providing its substantial blood supply, as well 

as that of the serratus anterior and latissimus dorsi muscles. 
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Figure 3.The anterior chest illustrating the structure of the chest wall, breast, 

and axilla. On the right side, the pectoralis major muscle has been cut lateral to 

the breast and reflected laterally to its insertion into the crest of the greater 

tubercle of the humerus. This exposes the underlying pectoralis minor muscle 

and the other muscles forming the walls of the axilla. The contents of the axilla, 

including the axillary artery and vein, components of the brachia plexus, and 

axillary lymph node groups and lymphatic channels, are exposed.  

 

Tributaries of the axillary vein follow the course of the branches of the 

axillary artery, usually in the form of venae comitantes, paired veins that follow 

the course of the artery. The cephalic vein passes in the groove between the 

deltoid and pectoralis major muscles, and thereafter enters the axillary vein after 

piercing the clavipectoral fascia. The axillary artery is anatomically contiguous 

with various portions ofthe brachial plexus throughout its course in the axilla. 

The cords of the brachial plexus are named according to their structural and 

positional relationship with the axillary artery—medial, lateral, and posterior—

rather than their anatomic position in the axilla or on the chest wall. Thus, the 
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medial pectoral nerve is laterally positioned; the lateral pectoral nerve is 

medial in the axilla.There are three nerves of principal interest to surgeons that 

are located in the axilla. Preservation of the long thoracic nerve, located on the 

medial wall of the axilla is imperative with axillary dissection. This nerve arises 

in the neck from the 5th, 6th, and 7th cervical roots (C5, C6,and C7) with entry 

in the axilla via the cervicoaxillary canal. This medially placed nerve lies on the 

lateral-most surface of the serratus anterior muscle and is invested by the 

serratus fascia such that it might be accidentally divided together with resection 

of the fascia during surgical dissection (sampling) of lymphatics of the axilla.  

The long thoracic nerve, although iminutive in size, courses a 

considerable anatomic distance to supply the serratus anterior muscle; injury or 

division of this nerve results in the “winged scapula” deformity with subsequent 

denervation of the muscle group and the inability to provide shoulder fixation. 

The thoracodorsal nerve takes origin from the posterior cord of the brachial 

plexus and innervates the laterally placed latissimus dorsi muscle. Injury or 

division is inconsequential to primary shoulder function; however, preservation 

of this nerve is essential to allow transfer survival and motor function 

preservation for the myocutaneous flap used for the latissimus dorsi 

musculocutaneous reconstruction. The intercostobrachial nerve is formed by 

the merging of the lateral cutaneous branch of the second intercostal nerve with 

the medial cutaneous nerve of the arm; this nerve provides sensory innervation 

of the skin of the apex and lateral axilla and the upper medial and inner aspect 
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of the arm. The second intercostobrachial nerve may sometimes merge with an 

anterior branch of the third lateral cutaneous nerve. 

 

Figure 4.Arterial distribution of blood to the breast, axilla, and chest wall. The 

breast receives its blood supply via three major arterial routes: (a) medially 

from anterior perforating intercostal branches arising from the internal thoracic 

artery; (b) laterally from either pectoral branches of the thoracoacromial trunk 

or branches of the lateral thoracic artery (the thoraco acromial trunk and the 

lateral thoracic arteries are branches of the axillary artery); and (c) from lateral 

cutaneous branches of the intercostals arteries that are associated with the 

overlying breast.The arteries lie deep to the muscles of the thoracic wall and 

axilla. Many of the arteries must past hrough these muscles before reaching the 

breast. 

 

BLOOD SUPPLY OF THE BREAST 

Blood supply to the mammary gland is derived from perforating 

branches of the internal mammary artery, lateral branches of the posterior 

intercostal arteries, and several branches of the axillary artery. The latter 

vessels include the highest thoracic, lateral thoracic, and pectoral branches of 
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the thoracoacromial artery. Branches from the second, third, and fourth 

anterior perforating arteries pass to the breast as medial mammary arteries. The 

lateral thoracic artery branches allow perfusion to the serratus anterior muscle, 

both the pectoralis muscles, and the subscapularis muscle, and also supply the 

axillary lymphatics and supporting fatty tissues. Theposterior intercostal arteries 

give rise to mammary branches in the 2nd, 3rd, and 4th intercostal spaces. 

Although the thoracodorsal branch of the subscapular artery does not 

contribute to the primary blood supply of the breast per se, this vessel is 

intimately associated with the central, subscapular, and lateral lymphnode 

groups of the axilla as it courses through the axilla. This fact shouldbe taken 

into consideration during axillary node dissection, as postoperative bleeding can 

result when unidentified penetrating branches of this vessel are severed.  

Principal venous outflow of the gland has preferential directional 

flowtoward the axilla, with the veins principally paralleling the path of the 

arterial distribution. The superficial venous plexus of mammary parenchyma 

has extensive anastomoses that may be evident through the overlying skin. 

Circumscribing the nipple, superficial veins form an anastomotic circle, the 

circulus venosus. Veins from this circle and from deeper aspects of the gland 

converge to drain blood to the periphery of the breast, and thereafter into 

vessels that terminate in the internal mammary, axillary, and internal jugular 

veins.Venous return from the gland is derived from three principal groups 

ofveins providing drainage of the breast and the thoracic wall and include 
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(a)perforating branches of the internal mammary vein, (b) tributaries of the 

axillary vein, and (c)  perforating branches of posterior intercostal veins. 

The posterior intercostal veins lie in direct continuity with the vertebral 

plexus of veins (Batson plexus) that surround the vertebrae and extend from the 

base of the skull to the sacrum. This plexus has great importance clinically, as 

these veins may provide an important conduit for hematogenous dissemination 

of breast cancer. This vertebral venous plexus may physiologically account for 

metastases to the skull, vertebrae, pelvic bones, and central nervous system in 

the absence of pulmonary metastases. 

INNERVATION OF THE BREAST 

Neurosensory innervation of the gland is primarily supplied by the 

lateraland anterior cutaneous branches of the 2nd through the 6th 

intercostalnerves. These sensory nerves of the breast originate principally from 

the 4th, 5th, and 6th intercostal nerves, although the 2nd and 3rd intercostal 

nerves may provide cutaneous branches to the cephalad aspect of the breast. 

Cutaneous sensory supply is further augmented by nerves arising from the 

cervical plexus, specifically the anterior or medial branches of the 

supraclavicular nerve; these nerves supply a limited regionof the skin of the 

upper portion of the breast. Collectively, these nerves convey sympathetic fibers 

for innervation to the breast and the overlyingskin.The lateral branches of the 

intercostal nerves exit the intercostal space via the attachment sites of the slips 

of the serratus anterior muscle. These nerves divide into anterior and posterior 

branches as they exit the muscle. Anterior branches of the intercostal also 
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supply the anterolateral thoracic wall. The third through the sixth branches, 

known as the lateral mammary branches, supply the majority of the surface of 

the breast. As noted above, the intercostal brachial nerve, a large and constant 

sensory nerve, takes origin from the lateral branch of the second intercostal 

nerve. The intercostal brachial nerve courses through the fascia of the floor of 

the axilla to commonly join the medial cutaneous nerve of the arm. This nerve 

is of little functional significance; however, with injury to the intercostal 

brachial nerve during axillary dissection, the principal consequence for the 

patient is modest loss of cutaneous sensation in the upper medial aspect ofthe 

arm and axilla. No motor loss is evident after injury or division of theintercostal 

brachial nerve but prolonged hypoesthesia and/or paresthesia can be expected. 

This physiologic consequence is the genesis of principle somatic morbidity in 

the postoperative patient. 

The anterior branches of the intercostal nerves exit the intercostal space 

near the lateral border of the sternum to allow arborization of branches medially 

and laterally over the thoracic wall. The branches that course laterally innervate 

the medial aspect of the breast and are referred to as medial mammary 

branches. 

LYMPHATIC DRAINAGE OF THE BREAST 

Lymphatic drainage of the breast is primarily via the laterally positioned 

axillary lymph node groups, (levels I, II, III). There have been considerable 

variations in nomenclature for the lymph node groups of the axilla as the 

boundaries of these nodal groups are not well demarcated.These variations are 
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particularly evident in level I nodal groups. Historically, anatomists have 

described four principal levels (groups) of axillary lymph nodes; whereas, 

surgeons typically identify six groups inclusive of three anatomic levels. The 

most commonly used terms to describe the axillary nodes are as follows: 

1. The axillary vein group, usually identified by anatomists as the lateral 

group, consists of four to six lymph nodes that lie lateral and posterior to the 

axillary vein and at level I. This group is well identified at the anatomic 

confluence of the lateral vein with the latissimus dorsi. These nodes receive the 

majority of lymphatic contents from the upper extremity and ipsilateral back 

with the exception of lymph that drains into the deltopectoral lymph nodes, a 

group also referred to as the infraclavicular nodes. 

2. The external mammary group, usually identified by anatomists as the 

anterior or pectoral group, consists of four or five lymph nodes positioned 

along the lower and lateral border of the pectoralis minor muscle contiguously 

associated with the lateral thoracic vessels. These nodes receive the principal 

volume of lymph drainage from the breast parenchyma and are positioned, as 

well, at level I. From these nodes, lymph drains primarily into the central lymph 

nodes. However, lymphatics may interconnect with direct passage from the 

external mammary nodes, to the subclavicular lymph nodes, and to Rotter’s 

(interpectoral) nodal group (all level II).  

3. The scapular group, usually identified by anatomists as the posterior 

or subscapular group, consists of six or seven lymph nodes positioned near the 
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posterior wall  of the axilla in juxtaposition to the lateral border of the scapula 

and contiguous withthe subscapular vessels near the “axillary floor.” This group 

also occupies level I nodal group. These nodes receive lymph primarily from 

the lower aspects of the neck, the posterior skin and subcutaneous tissues of the 

trunk (as low as the iliac crest), and posterior portions ofthe shoulder region. 

Lymph from the (sub)scapular nodes drains into the central and subclavicular 

nodes. 

4. The interpectoral or Rotter’s group usually identified by surgeons but 

not by anatomists, consists of one to four small lymph nodes located between 

the pectoralis major and minor muscles. This group in level II is contiguous 

with pectoral branches of the thoracoacromial vessels. Lymph from these nodes 

enters the central and subclavicular nodes. 

5. The central group considered to be centrally positioned by both 

anatomists and surgeons at level II, and consists of three or four large lymph 

nodes that are embedded in the fat of the axilla, usually behind the pectoralis 

minor muscle. These level II nodes receive lymph from the preceding nodal 

groups (lateral axillary,external mammary, and (sub)scapular nodal sites; all 

level I) and may also receive afferent lymphatic vessels directly from the breast 

parenchyma. Lymph from the central group, which may lie directly upon the 

ventral and anterior aspects of the axillary vein, and thereafter, drain directly 

into the subclavicular (apical, level III) nodes. This group is often placed 

superficially beneath the skin and the fasciaof the mid axilla, and it is centrally 

located between the posterior and anterior axillary folds. This superficial nodal 
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group is the most easily palpable with evident axillary adenopathy. This is the 

most numerous of axillary lymphatics; anatomically its superficial position may 

provide accurate clinical assessment of metastatic disease. 

6. The subclavicular group, identified by anatomists as the apical group, 

consists of 6 to 12 lymph nodes that are located in part posterior and partially 

above the upper border of the pectoralis minor muscle. This nodal group 

extends into the apex of the axilla along the medial aspect of the axillary vein 

and is anatomically a level III group. These nodes receive lymph from all other 

axillary lymph node groups. Thereafter, these efferent lymphatic vessels from 

the subclavicular lymph nodes unite to form the subclavian trunk. The course of 

the subclavian trunk is highly variable anatomically. It may join and directly 

enter the internal jugular vein or the subclavian vein, or their junction. On the 

right side of the subclavian trunk, the right lymphatic duct may enter this 

structure, whereas on the left side confluence with the thoracic duct is common. 

Efferent vessels from the subclavicular lymph nodes may also pass to the deep 

cervical lymph nodes. 
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Figure 5.Schematic drawing of the breast identifying the position of lymph 

nodes relative to the breast and illustrating routes of lymphatic drainage. The 

clavicle is indicated as areference point. Level I lymph nodes include the 

external mammary (or anterior), axillary vein (orlateral), and scapular (or 

posterior) groups; level II, the centralgroup; and level III, the subclavicular (or 

apical). 
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As detailed above, axillary lymphatics are divided into three distinct 

levels according to their lateral and medial (surgical) anatomic relationships 

with the pectoralis minor muscle. These nodal groups are identified as levels I 

through III. Level I nodes arelocated lateral to or below the inferior border of 

the pectoralis minor; this level includes the external mammary, the lateral 

axillary vein, and the scapular lymph node groups. Level II nodes are located 

deep upon the ventral/caudad surface of the axillary vein OR behind the 

pectoralis minor and include the central lymph node group and possibly the 

lateral subclavicular lymph node group. Level III nodes are located 

superomedial to the upper margin of the pectoralis minor and include the 

subclavicular (apical) lymph node group. This nodal group is contiguous with 

the axillary venous entry into the subclavian vein, entering between the 1st and 

2nd ribs, bilaterally. The British surgeon W. Sampson Handley is credited with 

the recognition of metastatic spread of breast carcinoma to the internal 

mammary nodes as a primary route of systemic lymphatic dissemination. 

As an anatomist, Handley provided extensive clinical and anatomic 

research to confirm that central and medial breast lymphatics pass medially and 

parallel to the course of major blood vessels, to perforate the pectoralis major 

muscle, and terminate in the internal mammary nodal chain.Internal mammary 

nodes are located within the retrosternal interspaces between the costal 

cartilages, approximately 2 to 3 cm within the sternal margin. This nodal group 

traverses and parallels the internal mammary vasculature and is invested by 

endothoracic fascia. Theinternal mammary lymphatic trunks terminate in the 
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subclavicular nodal groups. The right internal mammary nodal group drains into 

the right lymphatic duct, whereas the left enters the main thoracic duct. There 

are three inter connecting groups of lymphatic vessels that drain the breast: 

1. A primary set of vessels originate as channels within the gland in the 

interlobular spaces and parallel the robust accumulation of lactiferous ducts of 

the breast parenchyma. 

2. The vessels draining the glandular tissue and the overlying skin of the 

central part of the gland pass directly into the subareolar plexus, an 

interconnecting network of vessels located beneath the areola. 

3. The rich lymphatic plexus lies upon the deep surface of the breast to 

communicate with minute vessels that parallel the deep fascia underlying the 

breast. Along the medial border of the breast, lymphatic vessels within the 

substance of the gland anastomose with vessels that pass to parasternal nodes. 

The key and operative word for lymphatic flow in this organ is 

multidirectional however, greater than 75% of lymph flow directly   axillary 

lymph nodes. The residual medial (nonaxillary) lymph will egress to parasternal 

nodes, following the course of the internal mammary artery and vein. This 

anatomic feature provides support for the rationale of the sentinel lymph node 

biopsy (sampling) of the axilla, popularized and scientifically advanced by 

Donald L. Morton in the 1990s, to determinethe (accurate) histologic status of 

these nodes and, hence, valid pathologic staging. Although some authorities 

have suggested that the parasternal nodes receive lymph primarily from the 
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medial part of the breast, others report that both the axillary and the parasternal 

lymph node groups receive lymph from all quadrants of the breast, with no 

definitive probability for any quadrant to drain medially or laterally. This 

observation allows surgeons to use sentinel nodes procured in the axilla to be 

the principal determinate of pathologic staging, regardless of the quadrant of 

anatomic presentation of the index tumor.  

The skin of the breast also drains via the superficial lymphatic vessels to 

the axillary lymph nodes. The anterolateral chest and the upper abdominal wall 

cephalad to the umbilicus show astriking unidirectional flow of lymph toward 

the axilla. Lymphatic vessels near the lateral margin of the sternum pass 

through intercostal spaces to the parasternal lymph nodes that course with the 

internal thoracic vessels. In the upper pectoral region, small numbers of 

lymphatic vessels pass over the clavicle to inferior deep cervical lymph nodes. 

Within the fascial and muscular structures of the thoracic wall, 

lymphatics drain primarily into three groups of lymph nodes: the parasternal, 

intercostal, and diaphragmatic lymphatics. The parasternal (internal thoracic) 

lymph nodes are a group of smaller lymphatics positioned approximately 1 cm 

lateral to the sternal border in theintercostal spaces along the internal mammary 

vessels. These nodes residein the areolar tissue just beneath the endothoracic 

fascia bordering the space between the adjacent costal cartilages. 

The intercostal lymph nodes represent a small group located in the 

posterior portion of the thoracic cavity within the intercostal spaces near the 
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origin of the ribs. One or more nodes are found in each intercostal space with 

contiguous relationship to the intercostal vessels. These nodes receive deep 

lymphatics from the posterolateral thoracic wall, including lymphatic channels 

from the breast. Upper efferent lymphatics from the intercostal lymph nodes on 

the right side terminate in the right lymphatic duct, whereas the efferent 

lymphatics from the corresponding nodes on the left side terminate in the 

thoracic duct.The diaphragmatic lymph nodes consist of three groups of small 

lymphnodes located upon the thoracic surface on the diaphragm.  

The anterior group includes two or three small lymph nodes, also known 

as prepericardial nodes, located behind the sternum at the base of the xiphoid 

process. The efferent lymphatics from the anterior diaphragmatic nodes pass to 

the parasternal nodes. The lateral set of diaphragmatic lymph nodes is 

composed of two or three small nodes on each side of the diaphragm, adjacent 

to the pericardial sac, where the phrenic nerve innervates the diaphragm. These 

nodes lie near the vena cava on the right side and near the esophageal hiatus on 

the left. The posterior set of diaphragmatic nodes consists of a few lymph nodes 

located near the crura of the diaphragm. These nodes receive lymph from the 

posterior aspect of the diaphragm and convey the same to posterior mediastinal 

and lateral aortic nodes. 
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Figure 6.Schematic drawing illustrating the major lymph node groups 

associated with the lymphatic drainage of the breast. The roman numerals 

indicate three levels or groups of lymph nodes that are defined by their location 

relative to the pectoralis minor. Level I includes lymph nodes located lateral to 

the pectoralis minor; level II, lymph nodes located deep to the muscle; and 

levelIII, lymph nodes located medial to the muscle. The arrows indicate the 

general direction of lymph flow. The axillary vein and  its major tributaries 

associated with the pectoralis minor are included. 

 

MICROSCOPIC ANATOMY OF THE BREAST 

Embryologically, the parenchyma of the mature mammary gland 

iscomposed of 15 to 20 irregular lobes of branched tubuloalveolar glands. These 

lobes, separated by fibrous bands of connective tissue, radiate from the 

mammary papilla (or nipple) and are further subdivided into multiple lobules. 
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The fibrous bands that support the parenchyma and attach to the cutis reticularis 

of the dermis are termed the suspensory ligaments of Cooper. These 

tubuloalveolar glands lie within the subcutaneous tissues. Each lobe of the 

primary gland terminates in the lactiferous duct, 2 to 4mm in diameter, and 

empties into the subareolar ampulla via a constricted orifice at the terminus of 

the nipple. Beneath the areola at the termination of each duct is a dilated portion 

that is termed the lactiferous sinus. These lactiferous ducts are populated near 

their openings with stratified squamous epithelium. The epithelial lining of the 

duct has evidence of gradual transition to two layers of cuboidal cells in the 

lactiferous sinus, there after becoming a single layer of columnar or cuboidal 

cells  distributed throughout the remainder of the ductal system. 

Morphology of the secretory portion of the mammary gland varies 

significantly with patient age and has physiologic and anatomic variance with 

pregnancy and lactation. The glandular component of the breast is sparse in the 

inactive (non pregnant) premenopausal gland and consists predominantly of 

duct elements. The inactive organ undergoes slight cyclical changes throughout 

the menstrual cycle. During pregnancy, the gland is altered in size and secretory 

function with dramatic proliferation inclusive of cellular hypertrophy, lactation, 

and development. These physiologic events are accompanied by relative 

diminution in the volumeof connective and adipose tissue. With pregnancy, the 

epidermis of the nipple and areola becomes deeply pigmented and somewhat 

corrugated. It is covered thereafter with keratinized, stratified squamous 

epithelium.  
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The areola contains sebaceous glands, sweat glands, and accessory 

areolar glands of Montgomery, which are intermediate between true mammary 

glands and sweat glands in their structure. These accessory areolar 

glandspresent as small elevations on the surface of the areola. Sebaceous and 

sweat glands are distributed along the margin of the areola. The apex of the 

nipple contains numerous free sensory nerve endings and Meissner (tactile) 

corpuscles in the dermal papillae, whereas the areola contains few of these 

terminal sensory structures. Neuronal plexuses are also present around hair 

follicles in the skin peripheral to the areola. Pacinian (pressure) corpuscles are 

present in the dermis and in the glandular tissue. Anatomically and functionally, 

the rich sensory  innervation of the nipple–areolar complex is of great 

significance to allow lactation and breastfeeding. 

 



 

 

 

 

BREAST CYSTS 
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BREAST CYSTS 

Cysts within the breast parenchyma are fluid-filled, epithelial lined 

cavities that vary in size from microscopic to large palpable masses containing 

20 to 30 mL of fluid. A palpable cyst develops in at least 1 in every 14 women, 

and 50% of cysts are multipleor recurrent. The pathogenesis of cyst formation is 

not well understood; however, cysts appear to arise from destruction and 

dilation of lobules and terminal ductules.  

Microscopic studies showed that fibrosis at or near the lobule, combined 

with continued secretion, results in unfolding of the lobule and expansion of an 

epithelial lined cavity containing fluid. Cysts are influenced by ovarian 

hormones, a fact that explains their variation with the menstrual cycle.  

Most cysts occur inwomen older than 35 years; the incidence steadily 

increases until menopause and sharply declines thereafter. New cyst formation 

in older women is generally associated with exogenous HRT. Intracystic 

carcinoma is exceedingly rare. Rosemond reported that only three cancers were 

identified in more than 3000 cyst aspirations (0.1%). Other investigators 

confirmed this low incidence.There is no evidence of increased risk for breast 

cancer associated with cyst formation. A palpable mass can be confirmed to be 

a cyst by direct aspiration or ultrasonography. 

Cyst fluid can be straw-colored, opaque, or dark green and may contain 

debris. Given the low risk for malignancy within a cyst, if the mass resolves 

after aspiration and the cyst contents are not grossly bloody, the fluid does not 
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needto be sent for cytologic analysis. If the cyst recurs multiple times (more 

than twice is a reasonable rule), pneumocystography should be performed to 

evaluate for a solid component, and core  needle biopsy should be performed to 

evaluate any solid elements. Surgical removal of a cyst is usually not indicated 

but may be required if the cyst recurs multiple times or if needle biopsy reveals 

findings of atypia. 

  



 

 

 

 

DIAGNOSTIC APPROACHES 

TO BREAST DISEASES 
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DIAGNOSTIC APPROACHES TO BREAST ABNORMALITIES 

Breast cancer accounts for 26% of all female cancers (excluding non-

melanoma skin cancer and in situ cancers). Despite significant strides in the 

treatment of breast cancer, 232,340 women were diagnosed with invasive breast 

cancer and 39,620 women died of the disease in 2013 alone. The highest 

incidence rates of breast cancer occur in non-Hispanicwhite females; however, 

the death rates for breast cancer are highest among African-American females. 

Breast cancer awareness has increased dramatically over the years. Therefore, 

women presenting with breast complaints are anxious about the possibility of 

being diagnosed with breast cancer. Clinicians evaluating these women should 

provide a comprehensive, efficient, and timely consultation in order to relieve 

anxiety with either a benign diagnosis or initiate an appropriate treatment plan 

should a cancer be diagnosed. 

HISTORY AND PHYSICAL EXAMINATION 

A thorough history and physical examination are essential components 

ofthe diagnostic evaluation of a breast abnormality. Key features of the history 

include details about the presenting symptom, history of previous breast disease 

or prior breast surgery, as well as, risk factors for breast cancer including a 

menstrual history and other contributing past medical history. Initial questions 

should focus on the presenting symptom, which could include a breast mass, 

nipple discharge, palpable adenopathy, pain, or abnormal imaging. As in any 

history, questions should be asked regarding the length of time the abnormality 

has been present, associated pain, change in size or texture of the breast or 
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overlying skin over time,and the relationship of the pain or change in size of the 

breast or mass to the menstrual cycle. In addition, it is important to ascertain 

whether the patient has noticed any associated nipple discharge, nipple changes 

or inversion, axillary adenopathy, or skin changes. If the patient reports nipple 

discharge, it is important to inquire whether the discharge is spontaneous or 

occurs only with manipulation, as well as, the color of the discharge, clear, 

green, white, or bloody. A patient may also notice staining of spontaneous 

discharge on her bra or bed clothes. 

Identification of risk factors responsible for increasing a woman’s 

likelihood of developing breast cancer is important in the daily practice of 

clinicians caring for women of all ages. Risk factors for developing breast 

cancer can be divided into several categories: gender, age, endocrine factors, 

family history, Ashkenazi Jewish heritage, genetic or inherited factors, breast 

density, and previous breast disease. Female gender is themost common risk 

factor for breast cancer. A woman living in the United States has 12.3% or 1 out 

of 8 lifetime risk of being diagnosed with breast cancer. Male breast cancer 

accounts for less than 1% of all breast cancer.A patient’s risk for developing 

breast cancer increases with age. A woman in the sixth decade has a 1 in 24 

chance of developing breast cancer, compared with 1 in 257 for a woman in her 

third decade. Endocrine risk factors for breast cancer include endogenous 

estrogen exposure as well as exogenous exposure to estrogen and progesterone. 

Early menarche, late menopause, late parity, and nulliparity all increase 

exposure to endogenous estrogen.  
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In women post hysterectomy, documentation of concomitant 

oophorectomy should be obtained. It may be difficult to accurately determine 

the date of menopause, and often questions about menopausal symptoms may 

be helpful. Studies have indicated that long-term hormone replacement therapy 

(with estrogen and progesterone) can increase risk for breast cancer. Previous 

personal history of breast cancer increases risk for subsequent breast cancer by 

approximately 0.7% per year. A previous breast biopsy also increases risk 

although to a much smaller extent, and this risk is further elevated if the 

pathology includes atypical hyperplasia or lobular carcinoma in situ. A family 

history of breast or ovarian cancer consistent with genetic or inherited breast 

cancer significantly increases risk. A history of prior thoracic irradiation in 

women in their second and third decades of life carries a risk of subsequent 

breast cancer of approximately 35% by age 40. It is important to note, however, 

that 60% of women with newly diagnosed breast cancer have no identifiable 

risk factors. Thus, the decision to evaluate a breast abnormality should not 

depend on the presence or absence of risk factors. Moreover, the presence or 

absence of risk factors does not influence the probability that a breast 

abnormality is malignant. 

Physical examination 

The physical examination should be performed with respect for patient 

privacy and comfort  without compromising the complete evaluation. The 

examination begins with inspection. The breasts are visually observed and 

compared with the patient upright for any obvious masses, asymmetries, or skin 
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changes. The nipples are also inspected for the presence of retraction, inversion, 

or excoriation. Thereafter, patients are then asked to place their hands on their 

hips and then raise their arms above their head for a more careful inspection of 

the lower half of the breasts. This maneuver also highlights any subtle skin 

retraction that is not readily visible with the arms in the relaxed position.  

Palpation of the regional nodes should then follow to include the 

cervical, supraclavicular, infraclavicular, and axillary nodal basins bilaterally. 

Finally, the breast is palpated in a systematic manner with the patient upright 

with arms relaxed and then again in the supine position with the ipsilateral arm 

raised above the head. 

A dominant mass is defined as being three-dimensional (3D), distinct 

from surrounding tissues, and asymmetric relative to the contralateral breast. 

True masses will persist throughout the menstrual cycle. If a dominant mass is 

identified, it should be measured, and its location, mobility, and character 

should be documented in the medical record. If uncertainty remains regarding 

the significance of an area of nodularity in the absence of a dominant mass in a 

premenopausal woman, a repeat examination at a different point in the 

menstrual cycle may clarify the issue. In patients who present with nipple 

discharge, the nipple discharge is often elicited during palpation of the breast. 

The character, color, and location of the discharging duct or ducts should be 

documented. If the discharge is not grossly bloody, a Hemoccult test may be 

used to detect occult blood. Pathologic discharge, which is defined as unilateral, 



35 

 

uniduct, spontaneous, and/or bloody discharge, should be evaluated initially 

with breast imaging and followed by surgical duct excision.  

Male breast cancer is uncommon, accounting for less than 1% of all 

breast cancers. The most common male breast complaint is gynecomastia. 

Gynecomastia is a benign hypertrophy of breast tissue. In older men, the 

hypertrophy is often unilateral. The patient usually presents with a discoid mass 

symmetrically placed beneath the areola, which may be tender to palpation. 

There are a myriad of benign causes of gynecomastia. Many medications are 

associated with gynecomastia. Gynecomastia is easily distinguished from breast 

cancer in that breast cancer is asymmetrically located beneath or next to the 

areola, and may be fixed to the overlying dermis or the pectoral fascia. If breast 

cancer is suspected, imaging followed by biopsy should be pursued. 

Imaging 

Patients referred from another facility should provide prior imaging so 

that the consulting surgeon may examine the images as part of the complete 

patient evaluation. Imaging of inadequate quality should be repeated, and 

additional images should be performed as necessary depending on the specific 

complaint. 

Mammography 

Breast cancer incidence increased between 1980 and 1987 due to the 

widespread use of screening mammography. Since mammography can detect 

lesions too small to be palpated, cancers can be diagnosed 1 to 3 years earlier 
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than would have been in the absence of screening. Mammography allows for a 

description of breast density is defined by the Breast Imaging Reporting and 

Data System (BI-RADS).  

Breast density is not discernable by palpation on physical examination. 

Instead, density is a mammographic indicator of the amount of glandular and 

connective tissue relative to fatty tissue in the breast. Breast density is relevant 

since it is a risk factor for developing breast cancer. Women with very high 

breast density (BI-RADS Category D) have a 4- to 6-fold increased risk of 

breast cancer compared to women with the least dense breasts (BI-RADS 

Category A). A number of factors influence breast density, such as age, 

menopausal status, the use of certain drugs (hormone replacement therapy), 

pregnancy, and genetics. The percentage of breast density is generally lower 

among women with higher body weight due to the higher proportion of fatty 

tissue, and usually breast density decreases with age. While women with denser 

breasts have been shown to be at increased risk for breast cancer, the etiology 

remains unclear and researchers often disagree. It is acknowledged that the 

sensitivity of a mammographic examination for the detection of breast cancer is 

decreased in patients with dense breast tissue. Due to this, some states have 

laws requiring that women be informed if they have heterogeneously (Category 

C) or extremely dense (Category D) breast compositions. At this time, however, 

there is no expert consensus on what other imaging tests, if any, should be done 

in addition to annual screening mammography for breast cancer screening in 

average risk women with dense breasts. 
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 Screening mammography is used to detect cancer in asymptomatic 

women when cancer is not suspected. It usually consists of at least two 

views of each breast in the craniocaudal (CC) and mediolateral oblique 

(MLO) projections. The American Cancer Society recommendations on 

breast cancer screening include: 

 Annual mammograms starting at age 40 

 Clinical breast examination (CBE) about every 3 years for women in 

their 20s and 30s and annually for women 40 and over 

 Breast self-examination (BSE)—Women should have baseline 

knowledge of how their breasts normally look and feel in order to report 

any breast changes to a health care provider right away. 
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Diagnostic mammography is used to evaluate patients with breast 

symptoms or complaints, such as nipple discharge or a palpable mass. It is also 

valuable in the work-up of patients who have had abnormal results on screening 

mammography. The diagnostic mammographic examination is tailored to the 

patient’s specific abnormality. The radiologist is present on site during 

performance of diagnostic mammography to facilitate the assessment process. 

Screen-film mammography records the image on film, and digital 

mammography records the image in digital format that can be archived in a 

picture archiving and communication system (PACS). Images are reviewed for 

masses, asymmetries, calcifications and changes over time when temporal data 

is available. Right and left views are examined side by side so that asymmetries 

can be detected. A magnifying glass or magnification tool may be necessary for 

a thorough evaluation. The description of the abnormality should include the 

location of the lesion including laterality, quadrant, (o’clock) position (with the 

physician facing the patient), distance from the nipple, and depth. After 

analyzing the mammographic images, radiologists describe the finding and 

subsequently classify the finding into a final assessment category. The BI-

RADS final assessment classification was developed by the American College 

of Radiology to standardize mammographic reporting.  

Follow-up recommendations are made based on the final assessment 

category. BIRADS 0 or “incomplete” final assessments require additional 

imaging to further assess an abnormality seen on screening examinations. 

Magnification views, spot compression views, or other additional views are 
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used to define or resolve the abnormality. Spot compression may be used to 

differentiate an area of summation artifact from a true abnormal lesion. 

Magnification views may be used to more clearly evaluate calcifications. These 

techniques may also be used together. Most mammographically visible cancers 

present as masses, calcifications, architectural distortion, or a combination of 

the three. Masses and calcifications account for about 90% of all breast cancers. 

A mass is a space-occupying lesion that can be detected in two projections. If a 

finding is only seen on one projection, and has concave margins it is referred to 

as an asymmetry. An asymmetry may or may not prove to be a real finding after 

directed diagnostic imaging. Masses are characterized by their shape, margin, 

density, and associated features (calcifications, distortion, and skin or nipple 

findings) to determine the probability of malignancy.  

The shape of a mass can be described as round, oval, or irregular. Round 

or oval masses are usually benign. Masses that are irregular imply a greater 

probability of malignancy. Margin assessment is important because of the 

infiltrative nature of most breast cancers. Margins can be described as 

circumscribed, obscured, microlobulated, indistinct, orspiculated. A 

circumscribed margin that sharply delineates a mass from the surrounding tissue 

is commonly a benign finding, as seen in a fibroadenoma or a cyst. A mass with 

spiculated margins is highly suspicious for malignancy. 

Calcifications are a common mammographic finding. Most calcifications 

are not associated with malignancy. When identified, the shape or morphology, 

location, number, and distribution of the calcifications should be noted. 
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Malignant-appearing calcifications are usually fine linear branching or fine 

pleomorphic. Malignant-appearing calcifications are usually in a grouped, 

linear, or segmental distribution. Benign calcifications are more likely round, 

milk of calcium, rim or coarse popcorn-like calcifications . 

Fat necrosis is becoming more common and can potentially pose a 

challenge to clinicians and breast imagers. Fat necrosis results from accidental 

breast trauma or most commonly seen after surgery (lumpectomy, breast 

augmentation, or reduction) or radiation therapy. Fat necrosis can present as oil 

cysts, rim or dystrophic calcifications, focal asymmetries, calcifications, or even 

spiculated masses. Early evolution of fat necrosis may prove challenging and 

prompt a biopsy or short-term follow-up. 
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Ultrasound 

Ultrasound was initially used to differentiate solid masses from cystic 

masses, but it has become an important adjunct to mammography and is an 

excellent method for guiding interventional procedures. Accurate breast 

ultrasonography requires high-resolution real-time ultrasound equipment that is 

properly maintained and calibrated. A 7-MHz linear array transducer is the 

minimum frequency that can be used for ultrasound of the breast, although 10- 

to 15-MHz linear transducers are preferable. Operators should be trained in 

breast anatomy and pathology, as well as basic ultrasound technology and 
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mammography. The patient is positioned so that the depth of tissue penetration 

needed for imaging by theultrasound beam is minimized. 

Cystic masses are readily identified with ultrasound. Cysts are anechoic, 

oval, or round lesions with well-circumscribed margins that lack internal 

vascularity. Because the cyst contents will transmit the ultrasound wave, 

posterior acoustic enhancement is frequently visualized. When the above 

features are present, the diagnostic accuracy of ultrasound in evaluating a 

simple cyst approximates 100%. Solid masses may have benign or malignant 

features. Malignant features of a solid mass on ultrasound include irregular 

margins, hypoechoic to the surrounding fatty lobules, and posterior acoustic 

shadowing. Malignant-appearing masses usually have a vertical growth pattern 

that disrupts the tissueplanes (“taller than wide”). Benign features include 

ellipsoid shape, hyper echogenicity, and smooth, well-circumscribed margins. 
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Ductography 

Ductography is the injection of contrast into a discharging duct to 

identify a filling defect or other intraductal irregularity. It can be useful in those 

presenting with nipple discharge without an underlying mass or mammographic 

or sonographic abnormality. If an abnormality is found, it may enable a directed 

excision of the presumed abnormality causing the discharge. A negative 

ductogram does not obviate the need for surgical excision of pathologic 

discharge. 

Digital Tomosynthesis 

Tomosynthesis is similar to mammography; however, it creates a 3D 

picture of the breast using various projections obtained. In 2011, digital 

tomosynthesis was approved by the U.S. Food and Drug Administration (FDA) 

in combination with standard digital mammography; however, this radiographic 

technique is not yet considered the standard of care for breastcancer screening. 

Full field digital mammography depicts the breasts in two views; thus allowing 

for two-dimensional (2D) imaging that may allow for summation artifact that 

may increase recall rates and for tissue overlap that increases false-negative 

rates in patients with dense breasts. Digital tomosynthesis attempts to address 

some of these limitations. Multiple images of each breast are taken from several 

angles. The breast is positioned in the same way as conventional mammogram 

with appropriate compression. The tube moves in an arc around the breast while 

several images are taken over time. The information is then sent to a computer, 
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where it is assembled to produce clear, highly focused 3D images throughout 

the breast. Single-institution studies have shown that adding tomosynthesis to 

mammography increases cancer detection and reduces false-positive results; 

however, there are limitations with tomosynthesis. Total radiation dose when 

tomosynthesis is added is approximately two times the current dose for digital 

mammography though still below the limits defined by the FDA. 

 

Molecular Breast Imaging 

Molecular breast imaging (MBI) is a nuclear medicine technique that 

utilizes small semiconductor-based γ-cameras in a mammographic 

configuration in order to provide high-resolution functional images of the 

breast. Current studies with MBI have used Tc-99m sestamibi, which is an 

approved agent for breast imaging. The scan procedure includes a single 

injection of 20 mCi Tc-99m sestamibi with imaging of the breast starting about 

5 minutes post injection. The breast is lightly compressed between two 
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detectors, then two 10-minute images are obtained of each breast inthe CC and 

MLO projections, total imaging time of 40 minutes or greater depending on 

breast size. MBI has shown promise with potential applications ranging from 

evaluation of the extent of disease to a role as anadjuvant in screening patients 

with dense breasts and or high-risk patients.The disadvantages of MBI, 

however, include the long imaging time andthe radiation dose  associated with 

the injection of the Tc-99m sestamibi. 

Magnetic Resonance Imaging 

Magnetic resonance imaging (MRI) is being used with increasing 

frequency for screening and diagnosis of breast cancer in certain cases. While 

mammography remains the “gold standard,” MRI is emerging as an important 

modality for evaluating breast disease. MRI has several advantages. There is no 

ionizing radiation to the patient with MRI. MRI is not limited by breast density 

and is an excellent tool for the screening of young women with increased risk 

for the development of breast cancer. Breast MRI is useful is determining extent 

of  disease in certain patients with breast cancer and may also be a valuable tool 

in determining response to neoadjuvant therapy in certain patients. MRI allows 

for assessment of silicone implant integrity. In patients with indeterminate 

mammographic or ultrasonographic findings, MRI may be used for problem 

solving or clarification of imaging but should not replace biopsy for clinically 

suspicious lesions. Disadvantages of MRI are cost, limited availability, and 

specificity resulting in false positive biopsies.  
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Patients with MRI-incompatible implantable devices, certain metallic 

clips, or prostheses may not undergo MRI. MRI should be performed in a breast 

imaging center with a 1.5-T magnet or greater. Patients lie prone with the 

breasts suspended in a dedicated breast imaging coil. Patients who are 

claustrophobic may require sedation prior to examination. Images are obtained 

before and after the administration of gadolinium, an MRI contrast agent. The 

images are then evaluated for breast abnormalities with evaluation of 

enhancement and kinetic curves. Lesions suspicious for cancer will have 

malignant morphologic features with suspicious enhancement characteristics. 

Diagnostic biopsy 

Nonpalpable Lesions  

The widespread use of mammography and other breast imaging has 

resulted in the detection of increasing numbers of suspicious but clinically 

occult lesions of the breast. Such lesions represent more than half of the 

detected cancers in screening clinics and account for a substantial proportion of 

breast tumors investigated with biopsy. Nonpalpable breast lesions are generally 

discovered on routine screening mammography, or incidentally with computed 

tomography or MRI performed for other reasons. Biopsy of these nonpalpable 

lesions can be performed utilizing various methods of image guidance. 
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Aspiration 

A simple cyst is a common finding and thought to arise from dilation of 

the terminal duct lobular units. Simple cysts diagnosed with ultrasound need not 

be aspirated unless the cyst causes the patient pain or anxiety regarding the 

finding. If the fluid aspirated is greenish or yellow-brown and the mass resolves 

sonographically, a benign diagnosis can be virtually confirmed and the fluid 

may be discarded. Follow-up is necessary within 4 to 6 weeks to ensure that the 

cyst has not recurred. Biopsy may be indicated if the cyst recurs. If the fluid 

aspirated is bloody, cytologic analysis should be performed to rule out 

malignancy, which occurs in a very small percentage of cases.  

Cysts that yield bloody fluid should not be aspirated completely as the 

cyst may be difficult to localize either by physical examination or by imaging 

localization as histologic sampling is usually required in this situation. 

Complicated cysts, as defined by thin septations, debris within the cyst, rim 

enhancement, or a cluster of microcysts may require short-term follow-up or 

aspiration for cytology or histologic biopsy as indicated. A solid component 

may indicate a papillary lesion and a cystic-solid lesion should undergo tissue 

diagnosis with biopsy. In addition, a presumed simple or complicated cyst that 

does not resolve with aspiration necessitates tissue diagnosis as well. 
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Fine Needle Aspiration Biopsy 

Cytologic analysis of a solid mass by fine needle aspiration (FNA) 

biopsy can be obtained rapidly, and often the patient can be informed of the 

results the same day. The technique can be performed using imaging guidance 

or by palpation. The diagnostic accuracy of FNA biopsy of breast masses 

approximates 80%. When the specimen is properly prepared and reviewed by 

an experienced cytopathologist, the false positive result is rare. False-negative 

results occur in approximately 15% of cases and thus a lesion that is suspicious 

clinically or by imaging must be further investigated with core biopsy. When 

physical examination, imaging, and FNA yield benign concordant results, the 

probability of a lesion being benign approaches 95%. Suspicious axillary lymph 

nodes may also be assessed with FNA during a breast cancer staging evaluation. 

Core Needle Biopsy 

Core biopsy is the preferred method of evaluating an indeterminate or 

suspicious solid mass. Core biopsy obtains several tissue specimens for 

histologic evaluation. This can be performed using a variety of image guided 

techniques or by palpation. The value of a core biopsy over an FNA is the 

ability to obtain hormone receptor and HER2 status, which is essential for 

personalized medicine. 
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Stereotactic Core Biopsy 

Stereotactic mammographic devices use the principle of triangulation, 

which allows the precise location of a breast lesion to be determined in three 

dimensions. The procedure consists of placing the patient sitting upright or 

prone on the stereotactic table with the breast suspended through an opening in 

the table. The breast is compressed within the mammographic unit. A scout 

image is obtained and subsequently, two images are obtained and displayed on 

a digital monitor. The views obtained are taken at +15-degree and −15-degree 

angles from the plane perpendicular to the image receptor. These views are 

evaluated by the radiologist and the lesion is marked in both views. The needle 

is calibratedto the coordinates determined by the computer.  

The skin of the breast is sterilized, and the skin and underlying soft tissue 

are anesthetized with local anesthesia. A small incision is made in the skin 

using an 11-blade scalpel. A vacuum-assisted device is used to obtain several 

cores of breast tissue. Stereotactic biopsies performed for calcifications should 

be evaluated with a specimen radiograph of the cores obtained to confirm the 

presence of the calcification within the sampled tissue. A biopsy clip is then 

placed at the biopsy site via a hollow biopsy needle to facilitate locating the 

area should all of the imaging abnormality be removed with the biopsy. A post 

procedure mammogram should be obtained to document clip placement and 

satisfactory sampling of the targeted lesion. Pathology results should be 

reviewed to determine concordance and appropriate follow-up. Patients who 

cannot lie prone or cannot tolerate breast compression may not be candidates 
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for stereotactic breast biopsy. In addition, if the breast compresses to less than 

3.5 cm, as in women with very thin breasts, stereotactic biopsy may not be 

technically feasible due to the possibility of piercing the opposite edge of the 

breast with the needle. The complication rate is low and most patients tolerate 

the procedure quite well. Most procedures can be completed within 30 minutes. 

Ultrasound-Guided Biopsy 

Ultrasound-directed biopsy is performed for those lesions that are 

identified with ultrasound. Ultrasound-guided core biopsy is technically easier 

than stereotactic-guided biopsy as real-time imaging allows the surgeon or 

radiologist to visualize the biopsy as it occurs. Using sterile technique and local 

anesthesia, a small skin incision is made with an 11- blade scalpel and the 

needle is inserted into or abutting the lesion parallel to the chest wall. The 

position of the needle is visualized by ultrasound. Once again, a handheld 11- or 

8-gauge vacuum-assisted needle or an 18- to 14-gauge spring-loaded automated 

large-core biopsy gun is used to remove several cores of tissue and in some 

instances completely remove the lesion. A biopsy clip is then placed at the 

biopsy site to facilitate locating the area should all of the visible abnormality be 

removed with the biopsy. MRI-directed biopsy allows those lesions seen only 

with MRI to be biopsied under MRI guidance usually with vacuum assistance, 

and once again, it is important to place a postbiopsy clip to facilitate 

localization if surgical excision is indicated based on pathology. 
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If the core biopsy result is benign and is concordant with imaging 

findings, continued surveillance is acceptable. If the result is indeterminateor 

image-discordant, surgical excision is indicated to rule out malignancy.In 

addition, surgical excision is indicated for a core biopsy thatdemonstrates 

certain high-risk lesions including atypical hyperplasia (and some advocate for 

lobular carcinoma in situ as well) as the incidence ofcoexisting ductal 

carcinoma in situ or invasive carcinoma may be as highas 50% because of 

potential under sampling. Additional lesions requiringexcisional biopsy also 

include atypical papillary lesions, mucocele-like lesions to exclude mucinous 

carcinoma, and cellular fibroepithelial lesions to exclude phyllodes tumor. 

Needle Localization Biopsy 

Despite the frequency and simplicity of mammographic identification of 

suspicious lesions, intraoperative localization with subsequent adequate 

excision presents challenging technical problems because the shape and 

position of the breast during compression mammography may be quite different 

from that seen by the surgeon in the operating room. This has led to the 

development of several methods for preoperative localization of nonpalpable 

lesions. The aim of these methods is to facilitate completer emoval of the lesion 

at first attempt excision while simultaneously minimizing the size of the 

resected specimen and shortening the duration of anesthesia. Radiologically 

guided, invasive preoperative localization of nonpalpable lesions is a safe, 

simple, and established procedure that allowsfor accurate and expeditious 

biopsy or excision.  
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A specimen radiograph ismandatory to document the removal of the 

suspected area and to facilitate histologic examination because often these 

lesions remain nonpalpable even upon examination of the resected 

specimen.The self-retaining wire localization was first described by Frank, 

Hall,and Steer. This technique utilizes a flexible, hooked wire within the 

localizing needle. The hook lodges, ideally, within or adjacent to the suspicious 

lesion. The hook prevents dislodgement of wire within the breast prior to 

excision. The wire may be placed in most circumstances using mammography 

or ultrasound guidance, although MR-guided wire localization can also be 

performed.  

Mammographic images are obtainedwith the wire in place and are 

transported with the patient to the operating room for surgical excision. 

Incisions should be cosmetically placed using the natural skin lines, or Langer 

lines. Utilizing the mammographic images, the surgeon begins the dissection. 

Some wires are labeled with regard to length or possess a change in caliber to 

direct the excision. The direction of the dissection and dimensions of the 

specimen are determined by the lesion size and the relative proximity of the 

wire tothe lesion. If the incision does not pass though the entry site of the wire, 

itis necessary to identify the shaft of the wire proximal to the lesion and retract 

it into the wound.Once the specimen is removed, it should be oriented for the 

pathologist. 

A variety of orienting techniques can be used, including sutures or 

indelible ink (paint). The specimen is then sent for specimen radiograph to 
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conclusively confirm full excision of the suspicious/malignant lesion. The 

presence of the lesion within the specimen is documented mammographically 

and immediately relayed to the surgeon.The specimen should then be sent for 

pathologic analysis. 

Radioactive Seed Localization 

Radioactive seed localization (RSL) is an alternative for guiding surgical 

excision of nonpalpable breast lesions. The RSL uses radioactive seeds 

previously approved for the treatment of other cancers. Typically, iodine-125 

and palladium-103 seeds between 200 and 300 μCi/seed are implanted into the 

breast lesion using a standard 18-gauge needle. The seeds can be implanted 

using mammography or ultrasound guidance, but seeds are not MRI compatible. 

The seeds are then surgically removed between 1 and 5 days  post implantation. 

In the operating room, radioactive seeds are located with appropriate 

instrumentation and removed with similar techniques surgeons use for sentinel 

lymph node biopsy.  

The advantages of RSL over wire implantation includes the bracketing of 

lesions and the postlocalization of mammograms is not impeded by wires, and 

procedure can be performed up to 5 days before surgery, minimizing schedule 

conflicts. The amount of radiation is similar to a screening mammogram.The 

seed or seeds are then disposed of in accordance with 10 CFR 35.92 or the 

equivalent Agreement State regulations. A successful radioactive seed program 
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requires the combined efforts across multiple disciplines including surgery, 

pathology, radiology, radiation safety, and nuclear medicine. 

Palpable Masses 

Ultrasound evaluation is the preferred method of evaluation of a palpable 

mass, but practitioners without ultrasound readily available may use aspiration 

to distinguish a solid mass from a benign cystic lesion. Details of cyst aspiration 

were discussed previously. If a solid mass is confirmed, FNA biopsy may be 

performed to obtain a cytologic diagnosis. An FNA, however, does not 

distinguish between in situ and invasive disease. Obtaining a core biopsy prior 

to proceeding to the operating room for a breast lesion is preferred and accepted 

as standard today.  

In 2003, the National Comprehensive Cancer Network identified core 

needle biopsy as “preferred” over surgical excision for breast diagnosis, and 

more recently the National Accreditation Program for Breast Centers 

established “palpation-guided or image-guided needle biopsy as the initial 

diagnostic approach rather than open biopsy” as a clinical management standard 

by which breast centers are measured. Obtaining a cancer diagnosis via core 

biopsy allows for better planning of the cancer treatment by obtaining hormone 

receptor status and avoiding multiple surgeries. 

Punch Biopsy 

While the diagnosis of inflammatory breast cancer is made largely 

clinically, histologic confirmation of cancer cells within the dermal lymphatics 



55 

 

is pathognomonic for inflammatory breast cancer. In patients who present with 

skin changes, including erythema and/or peaud’orange, a 3- to 5-mm punch 

biopsy can be performed in the office using local anesthesia. The biopsy should 

be full thickness through the most suspicious area. Most inflammatory breast 

cancers do not present with a palpable mass, but if present, a core biopsy can 

then be obtained through the punch biopsy site to provide more tissue for 

receptor assays. 

Excisional Biopsy 

Use of a minimally invasive procedure, such as core needle biopsy, is the 

preferred approach for diagnosis of breast lesions. The use of excisional breast 

biopsy as a diagnostic procedure increases costs and results in delays of 

definitive surgery for patients with cancer. Less than 10% of patients who 

undergo core needle biopsy have inconclusive results and require surgical 

biopsy for definitive diagnosis. Biopsy results that are not concordant with the 

targeted lesion (e.g., a spiculated mass on imaging and normal breast tissue on 

core needle biopsy) necessitate surgical excision. When ADH is found on core 

needle biopsy, surgical excision reveals DCIS or invasive carcinoma in 20% of 

cases because of the difficulty of distinguishing ADH and DCIS in a limited 

tissue sample. A finding of a cellular fibroadenoma on core needle biopsy 

requires excision to rule out a phyllodes tumor. 

 

 



 

 

 

 

HUMAN CHORIONIC 

GONADOTROPIN & ITS  

 APPLICATIONS 
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Human chorionic gonadotropin 

Human chorionic gonadotropin (hCG) is a dimer consisting of a 145 

amino acid beta-subunit that is unique to hCG and a 92 amino acid alpha-

subunit. The alpha-subunit is identical to that for luteinizing hormone (LH), 

follicle-stimulating hormone (FSH), and thyroid-stimulating hormone (TSH). 

The alpha and beta-subunits have separate genes on separate chromosomes 

(chromosomes 6 and 19, respectively). After synthesis, the alpha and beta-

subunits are bonded with a noncovalent bond before being released into the 

circulation.  

Carbohydrate side chains comprise 25-40% of the molecular weight of 

hCG. The alpha-subunit contains 2 N-linked oligosaccharides; the beta-subunit 

contains 2 N-linked oligosaccharides, as well as 4 O-linked oligosaccharides on 

the C-terminal extension. The 2 most common forms of hCG synthesized by 

cells are regular hCG and hyperglycosylated hCG (hCG-H). HCG-H contains 

more sugar residues than regular hCG: 1.5-fold more sugar residues on the N-

linked oligosaccharides (16 versus 11 sugar residues for regular hCG) and 2-

fold more sugar residues on O-linked oligosaccharides.  

Indications/Applications 

Gestational and nongestational trophoblasts are by far the most common 

sources of hCG, but a small amount of the hormone may also be produced by 

the pituitary gland and non trophoblastic malignancies.  
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The syncytiotrophoblast of the placenta secretes hCG; however, it is now 

believed this potential resides in almost all epithelial cells of the body, but 

remains suppressed under normal physiologic conditions. The presence of 

immunoactive β-hCG in BCF strongly indicates de novo production by the 

epithelial cells lining the cyst. These cells, like those of certain neoplasms, have 

lost their capacity to repress the production of hCG inherent in all cells. 

Immunoreactive levels of β-hCG  may or may not represent bioactivity. Some 

cyst fluids with moderately low immunoreactive levels demonstrated excellent 

bioactivity. 

β-hCG levels were often markedly elevated in BCF. Biologic testing of 

hCG in BCF was not reported by Bradlow et al.7 or other investigators. 

Because Kahn et al. obtained elevated levels of either a- or β-hCG, or both, in 

malignant islet cell tumors of the pancreas, but not in benign adenomas, they 

proposed that the test could be used as a marker. Furthermore, they suggested 

their findings confirmed the derepression hypothesis, which states that ectopic 

proteins appear only in cells that have undergone malignant transformation. 

Others agree with the concept of Vaitukaitis et al. that enhanced cellular 

proliferation may be the cause of increased hCG. Future studies will determine 

whether biologically active  concentrations of β-hCG in the fluid of gross breast 

cysts, presently benign, are  harbingers. 

 

 



 

 

 

 

MATERIALS AND METHODS 
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MATERIALS AND METHODS 

Human chorionic gonadotropin (hCG) is a hormone produced by the 

placenta after implantation. Some cancerous tumors produce this hormone; 

therefore, elevated levels measured when the patient is not pregnant can lead to 

a cancer diagnosis and, if high enough, paraneoplastic syndromes.  

However, it is not known whether this production is a contributing cause 

or an effect of carcinogenesis. Outside of pregnancy, hCG may be secreted by 

abnormal germ cell, placental, or embryonal tissues, in particular seminomatous 

and nonseminomatous testicular tumors; ovarian germ cell tumors; gestational 

trophoblastic disease (GTD: hydatidiform mole and choriocarcinoma); and 

benign or malignant non testicular teratomas. Rarely, other tumors including 

hepatic, neuroendocrine, breast, ovarian, pancreatic, cervical, and gastric 

cancers may secrete hCG, usually in relatively modest quantities. 

 

AIMS AND OBJECTIVES 

1. To analyse the expression of β-hCG in patients with benign and 

malignant cystic breast diseases. 

 

2. To assess the usefulness of β-hCG in the diagnosis of benign and 

malignant cystic breast  lumps. 
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METHODOLOGY 

This study was conducted at Madras medical college and Rajiv Gandhi 

Govt general hospital over a period of 12months from June 2017 to May 2018. 

 

STUDY DESIGN: 

Prospective study  

 

STUDY PERIOD: 

June 2017 to May 2018 

PLACE: 

Madras Medical College & RGGGH 

 

DATA SOURCE: 

Patients admitted in General surgery department for benign and 

malignant cystic breast lumps 

 

SAMPLE SIZE: 

50 

 

ELIGIBILITY CRITERIA 

INCLUSION CRITERIA 

1. Female patients in age group 15 to 49 yrs 

2. Patients with Breast cysts 

3. Patients with no other co morbidities 

4. Patients consented for inclusion in the study 
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EXCLUSION CRITERIA 

1. Pregnant patients 

2. Patients with ectopic pregnancy, trophoblastic disease, and phantom β-

hCG 

3. Patients with Breast abscess, mastitis, mastalgia 

4. Patients with Congenital breast disorders 

5. Patients with Non cystic lesions of breast 

 

ETHICAL COMMITTEE CLEARANCE: 

Prior to the study approval was obtained from the Ethical and research 

committee, Madras medical college, Chennai – 3. 

 

MATERIALS USED 

 Proforma containing patient history, clinical examination, investigations 

including FNAC  

 Informed consent forms 

 Ultrasonogram and mammogram 

 USG guided aspirate of the breast cyst fluid transferred to a sterile 

container for transport 
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METHODOLOGY 

 This study was conducted in Madras medical college & RGGGH in 

patients admitted in various surgical wards during the period June 2017 

to May 2018. 

 After obtaining consent from patients satisfying the inclusion criteria of 

this study, clinical examinationand necessary investigations are done. 

 Clinical breast examination is done for breast lumps to rule out non 

cystic lesions, mastitis, breast abscess 

 Ultrasonogram and mammogram are done to identify cystic breast 

lumps.  

 After obtaining consent, 50 patients ranging in age from 15 to 49 

fulfilling the inclusion criteria are studied prospectively. 

 

SAMPLE COLLECTION AND TRANSPORT 

 Breast cyst fluid (BCF) is aspirated using USG guidance by radiologists. 

 About 2ml of BCF is aspirated and stored in a sterile container. 

 Sent to clinical lab in room temperature for estimation of β-hCG levels 

in the aspirate. 

 β-hCG estimation is done by chemiluminescent immunometric assay 

(CLIA) method. 
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INTERPRETATION OF VALUES 

 BCF β-hCG  values are compared with the standard reference serum β-

hCG value (Normal reference value of Serum β-hCG = <10 mIU/mL) 

 Any BCF β-hCG value greater than 10 mIU/mL is considered increased 

value and those less than 10 mIU/mL are considered not increased value. 

 

FURTHER FOLLOW UP  

 The patients are further followed up for Fine needle aspiration cytology 

(FNAC) of the cystic breast lesion by pathologist either clinically or 

under Ultrasonogram guidance. 

 FNAC report of the breast lesion is interpreted as benign or malignant. 

 β-hCG levels of the benign and malignant breast cysts are tabulated and 

the increase in β-hCG levels in accordance with benign and malignant 

breast cysts are studied. 

 

 

 

 

 

 

 



 

 

 

 

OBSERVATIONS  

AND RESULTS 
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OBSERVATION AND RESULTS 

This study was conducted in Madras medical college & RGGGH, 

Chennai during the period June 2017 to May 2018. This study was conducted 

on 50 patients admitted in various surgical wards with benign and malignant 

breast cysts who satisfied the inclusion criteria. This is a prospective study on 

50 patients. 

Various data like age of patient, BCF β-hCG levels, FNAC report of the 

cystic breast lump are collected and consolidated. Various factors like age 

distribution, diagnosis frequency, β-hCG level variations, percentage of β-hCG 

level increase are studied. 

The collected data were analyzed with IBM.SPSS statistics software 23.0 

Version. To describe about the data descriptive statistics frequency analysis, 

percentage analysis were used for categorical variables and the mean & S.D 

were used for continuous variables. To find the significance in categorical data 

Chi-Square test was used. In the above statistical tool the probability value .05 

is considered as significant level. 
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AGE DISTRIBUTION 

In this study age distribution of the cystic breast lump disease has been 

studied. Cystic breast lumps are found to be common in the age group of 21 – 

30 yrs comprising about 46% of the study population. They are next common in 

age group 31 – 40 yrs comprising 26% of the study population. They are less 

common in the younger and older age groups. 

 

 

 

AGE 

 
Frequency Percent 

15 - 20 yrs 6 12.0 

21 - 30 yrs 23 46.0 

31 - 40 yrs 13 26.0 

41 - 49 yrs 8 16.0 

Total 50 100.0 
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DIAGNOSIS FREQUENCY 

 

Out of the 50 patients with cystic breast lump, 45 patients were 

diagnosed to have benign pathology by FNAC. This constitutes about 90% of 

the study population. Only 5 patients with cystic breast lumps were diagnosed 

to have malignant pathology comprising 10% of the study population.  

 

DIAGNOSIS 

 

Frequency Percent 

Benign 45 90.0 

Malignant 5 10.0 

Total 50 100.0 
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β-hCG VARIATIONS 

About 39 patients out of the 50 had increased BCF β-hCG levels which 

amount to about 78% of the study population. Among the 39 patients only 1 had 

malignant pathology . Rest 38 had benign pathology amounting to 97.4% of the 

patients with increased β-hCG levels. 

About 11 patients had BCF β-hCG levels in normal reference range 

among which 7 had benign pathology comprising 63.6% and 4 had malignant 

pathology comprising 36.4%. 

Diagnosis -  β-hCGCrosstabulation 

 

β-hCG 
Total 

Decreased Increased 

DIAGNOSIS 

Benign 

Count 7 38 45 

% 

within 

hCG 

63.6% 97.4% 90.0% 

Malignant 

Count 4 1 5 

% 

within 

hCG 

36.4% 2.6% 10.0% 

Total 

Count 11 39 50 

% 

within 

hCG 

100.0% 100.0% 100.0% 
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Frequency Percent 

Decreased 11 22.0 

Increased 39 78.0 

 

 

 
Decreased Increased 

Benign 63.6% 97.4% 

Malignant 36.4% 2.6% 

 

 

 

 

90%

10%

Diagnosis

Benign Malignant
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DESCRIPTIVE STATISTICS 

The age range of the study population was 18 – 49 yrs with mean age 

being 30.72 ± SD 9.04 yrs. The mean β-hCG level of the entire study 

population was 32.34 ± SD 18.12 mIU/mL. 

Descriptive Statistics 

 

N Minimum Maximum Mean 

Std. 

Deviation 

AGE 50 18 49 30.72 9.035 

BCF β-

hCG  level 

in mIU/ml 

50 1.2 65.5 32.340 18.1164 

Valid N 

(listwise) 

50 

    

 

The mean β-hCG level of the patients with benign pathology was 34.9 ± 

SD 17.06 mIU/mL with a maximum value of 65.5 mIU/mL and a minimum 

value of 1.2 mIU/mL. 
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Descriptive Statisticsa 

 

N Minimum Maximum Mean 

Std. 

Deviation 

BCF β-

hCG 

level in 

mIU/ml 

45 1.2 65.5 34.896 17.0608 

Valid N 

(listwise) 

45 

    

a. DIAGNOSIS = Benign 

 

 

The mean β-hCG level of the patients with malignant pathology was 9.34 

± SD 9.16 mIU/mL with a maximum value of 25.3 mIU/mL and a minimum 

value of 2.2 mIU/mL. 
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Descriptive Statisticsb 

 

N Minimum Maximum Mean 

Std. 

Deviation 

BCF β-

hCG level 

in mIU/ml 

5 2.2 25.3 9.340 9.1648 

Valid N 

(listwise) 

5     

b. DIAGNOSIS = Malignant 

 

 
β-hCG 

Benign 34.90 

Malignant 9.34 
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TESTS OF STATISTICAL SIGNIFICANCE 

The data collected are consolidated, analyzed and tested for statistical 

significance. Chi square test is used to test statistical significance. Analysis 

showed a P value of .006. which is significant (P < .01).  

Chi-Square Tests 

 
Value df 

Asymp. 

Sig. (2-

sided) 

Exact 

Sig. (2-

sided) 

Exact 

Sig. (1-

sided) 

Pearson Chi-

Square 
10.891a 1 .001 

  

Continuity 

Correctionb 
7.459 1 .006 

  

Likelihood 

Ratio 
8.786 1 .003 

  

Fisher's Exact 

Test    
.006 .006 

N of Valid 

Cases 
50 

    

a. 2 cells (50.0%) have expected count less than 5. The minimum expected 

count is 1.10. 

b. Computed only for a 2x2 table 

 

 

 

P - Value ** Highly Significant at P ≤ .01 



 

 

 

 

DISCUSSION 
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DISCUSSION 

This study was conducted in 50 patients admitted in various surgical 

wards of Madras medical college and RGGGH as a case of cystic breast lump. 

Various data were collected, consolidated, analyzed and results are studied. 

The syncytiotrophoblast of the placenta secretes hCG; however, it is now 

believed this potential resides in almost all epithelial cells of the body, but 

remains suppressed under normal physiologic conditions. The presence of 

immunoactive β-hCG in BCF strongly indicates de novo production by the 

epithelial cells lining the cyst, since serum levels were negative in most 

instances. These cells, like those of certain neoplasms, have lost their capacity 

to repress the production of hCG inherent in all cells.  

In present study cystic breast lumps and the levels of BCF β-hCG in 

accordance with the pathological diagnosis were studied. The incidence of 

benign cystic breast disease was maximum in the 21 – 30 yrs age group whereas 

it was common in the age group of 31-40 years in a study by Echejoh et al. Amr 

et al reported maximum  incidence of benign fibrocystic disease in 31-35 years. 

Malik et al observed maximum number of cases in 18-40 years of age. 

In present study, all patients with benign cystic breast disease presented 

with lump in breast. Kulkarni et al observed lump as main presenting symptom 

in most of the benign proliferative breast lesion, which is in accordance with 

this study.  
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In present study, 45 out of 50 patients with cystic breast lump had benign 

pathology constituting about 90% of the study population whereas only 5 

patients has malignant pathology. This implies most cystic breast diseases are 

benign. However, 4 out of the 5 patients with malignant pathology are in the 

age group 40 – 49 yrs implying that cystic breast lump with malignant 

pathology is common in women over 40yrs.   

In present study, BCF β-hCG levels ranged from 1.2 to 65.5 mIU/mL 

with a mean of 32.34 ± SD 18.12. 39 out of 50 patients with cystic breast lump 

had increased BCF β-hCG levels constituting 78% of study population. 38 

patients had benign pathology constituting  97.4%. Only 1 patient (2.6%) had 

malignant pathology. This signifies that cystic breast diseases with increased 

BCF β-hCG levels are mostly benign consistent with the study by R.Troccoli et 

al. 11 out of 50 patients constituting 22% had BCF β-hCG levels within normal 

reference range. 

45 out of 50 patients had benign pathology. BCF β-hCG levels in benign 

patients ranged from 1.2 to 65.5 mIU/mL with a mean of 34.9 ± 17.1mIU/mL. 

38 out of 45 patients had increased BCF β-hCG levels amounting to 84.4%. 7 

patients had BCF β-hCG levels within normal reference range amounting to 

16.6%. This implies majority of the benign breast cysts had increased BCF β-

hCG levels consistent with the study by Abney et al.  

Only 5 out of the 50 patients had malignant pathology. BCF β-hCG 

levels in malignant patients ranged from 2.2 to 25.3 mIU/mL with a mean of 9.3 
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± 9.2 mIU/mL. 1 out of 5 patients had increased BCF β-hCG levels amounting 

to 20%. 4 patients had BCF β-hCG levels within normal reference range 

amounting to 80%. This implies that cystic breast diseases are rarely malignant 

and BCF β-hCG levels are not increased in such breast cystic diseases with 

malignant pathology. 

Abney et al. conducted a similar study in Medical College of Georgia, 

Georgia. Blood was drawn at the same time in many cases to compare 

hormonal levels in serum with those in the breast cyst fluids (BCF). The levels 

of β-hCG in BCF were relatively high, with a mean(± standard error of the 

mean [SEM]) of 58.9 ± 16.8 miU/ml; serum levels of β-hCG were negligible. 

The present study by me shows a similar result consistent with the above study.  
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CONCLUSION 

Benign breast cysts, it appears, are active endocrine organs rather than 

dormant reservoirs in which fluid secretions have accumulated. The breast, 

regarded primarily as a target organ, appears to be capable of accumulating, 

metabolizing, and probably synthesizing certain steroid and peptide-like 

hormones like β-human chorionic gonadotropin (β-hCG), luteinizing hormone 

(LH), follicle stimulating hormone (FSH), prolactin (PRL), and thyroid-

stimulating hormone (TSH).  

In my present study, about 97.4% of the benign cystic breast disease 

patients had increased β-hCG levels. Malignant breast cysts are found to be less 

common and however in malignant breast cysts BCF β-hCG levels were not 

increased. Breast cysts with increased BCF β-hCG  levels are almost always 

benign. This shows that BCF β-hCG has a role in diagnosing benign breast 

cysts (P < .01). 

It is concluded that BCF β-hCG levels are useful in the diagnosis of 

benign breast cysts and increased Breast cystic fluid β-hCG levels are favorable 

towards Benign breast cystic disease. 
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MASTER CHART 

 

SL. 

NO. 
NAME AGE SEX 

BCF β-hCG 

level in 

mIU/ml 

DIAGNOSIS 
BCF β-hCG  

↑- 1 // ↓-0 

1 Muniyammal 39 F 38.3 Benign 1 

2 Radha 24 F 40.1 Benign 1 

3 Shanthi 48 F 8 Malignant 0 

4 Jaya 49 F 32.8 Benign 1 

5 Suriyabala 25 F 54.7 Benign 1 

6 Lakshmi 39 F 45.9 Benign 1 

7 Raziyabanu 40 F 1.2 Benign 0 

8 Nandhitha 23 F 56.2 Benign 1 

9 Rebecca 21 F 64.4 Benign 1 

10 Koniyammal 40 F 41 Benign 1 

11 Poonguzhali 19 F 49.4 Benign 0 

12 Govindam 41 F 25.3 Malignant 1 

13 Stella 27 F 26.8 Benign 1 

14 Aadhiammal 48 F 5.1 Malignant 0 

15 Farzhana 26 F 12.3 Benign 1 

16 Esther 29 F 8.4 Benign 0 

17 Vijayalakshmi 20 F 41.5 Benign 1 

18 Devi 42 F 25.7 Benign 1 

19 Sharmila 31 F 34.1 Benign 1 

20 Shanthi 31 F 6.7 Benign 0 

21 Caroline 30 F 29.3 Benign 1 

22 Faridha Begum 45 F 34.6 Benign 1 

23 Vijaya 40 F 56.2 Benign 1 

24 Dhanalakshmi 35 F 36.8 Benign 1 

25 Sooriya 18 F 45 Benign 1 
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26 Neeli 28 F 24.5 Benign 1 

27 Mangammal 37 F 45.7 Benign 1 

28 Rajeshwari 32 F 36.6 Benign 1 

29 Ranjitha 22 F 46.1 Benign 1 

30 Dhanam 47 F 6.1 Malignant 0 

31 Divya 19 F 52.6 Benign 1 

32 Hamsaveni 26 F 39.7 Benign 1 

33 Bhuvaneshwari 28 F 42.9 Benign 1 

34 Inbalakshmi 24 F 53.4 Benign 1 

35 Uppuliammal 45 F 3.2 Benign 0 

36 Inbakani 22 F 65.5 Benign 1 

37 Thulasi 30 F 60.3 Benign 1 

38 Bhuvana 22 F 35.4 Benign 1 

39 Seethalakshmi 28 F 5.6 Benign 0 

40 Rajini 30 F 53.1 Benign 1 

41 Mary 35 F 2.2 Malignant 0 

42 Basumathi 32 F 36.8 Benign 1 

43 Govindammal 28 F 22.2 Benign 1 

44 Brindha 23 F 36 Benign 1 

45 Uthara 18 F 33.5 Benign 1 

46 Madheswari 20 F 28.5 Benign 1 

47 Yogalakshmi 26 F 3.3 Benign 0 

48 Ranjini 25 F 16.3 Benign 1 

49 Geethalakshmi 38 F 30.2 Benign 1 

50 Sobiya 21 F 17.5 Benign 1 
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DATA COLLECTION SHEET 

 

I.Patient particulars:   

Name                                       DOA                                  Case No. 

Age                                           DOS                                    I.p.No. 

Sex                                           DOD                                   Address 

Occupation: 

II.Diagnosis 

III.Chief complaints   (with duration) 

A. Breast lump  

B. Mastalgia 

C. Nipple discharge & retraction 

D. Other complaints 

PAST HISTORY: 

HISTORY OF PREVIOUS OPERATION - 

Co Morbidities 

PERSONAL HISTORY: 

IV.EXAMINATION: General examination  & Breast examination 

V.INVESTIGATIONS:  Mammogram, FNAC, Trucut Biopsy, B hCG 

levels in breast cystic fluid aspirate 

VI.DIAGNOSIS 

VII.MANAGEMENT: 

MODE OF TREATMENT – CONSERVATIVE / SURGICAL PROCEDURE  

VIII.COMPLICATIONS: 

 

IX.FOLLOW UP: 
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INFORMATION SHEET 

 

 TITLE: “βhCG EXPRESSION IN PATIENTS WITH BENIGN 

AND MALIGNANT CYSTIC BREAST DISEASES” 

Name of Investigator: Dr.P.MADHAVAKUMARAN 

Name of Participant: 

Purpose of Research: To analyse the usefulness of βhCG in the diagnosis of  

benign and malignant cystic breast diseases at RGGGH,Chennai. 

Study Design: Prospective Observational Study 

Study Procedures:Clinicalhistory is obtained and clinical examination is done. 

Investigations like Ultrasonogram of breasts, FNAC of breast 

lump, BCF β hCG levels are done. Data consolidated and 

analyzed. 

Possible Risks: No risks to the patient 

Possible benefits 

To patient : A better understanding of their problem so has to devise a plan of 

management which suits their needs. 

To doctor & to other people:  If this study gives positive results, it will show 

the usefulness of β hCG in the diagnosis of  benign and malignant cystic breast 

diseases. This will help in providing better and complete treatment to other 

patients in future. 

Confidentiality of the information obtained from you: The privacy of the 

patients in the research will be maintained throughout the study. In the event of 

any publication or presentation resulting from the research, no personally 

identifiable information will be shared 
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Can you decide to stop participating in the study: Taking part in this study is 

voluntary. You are free to decide whether to participate in this study or to 

withdraw at any time 

 

How will your decision to not participate in the study affect you: Your 

decision will not result in any loss of benefits to which you are otherwise 

entitled. 

 

 

 

 

Signature of Investigator      Signature of Participant 

 

Date : 

Place : 
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PATIENT CONSENT FORM 

STUDY TITLE: 

“βhCGEXPRESSION IN PATIENTS WITH BENIGN AND MALIGNANT 

CYSTIC BREAST DISEASES” 

 

 

STUDY CENTRE: 

Rajiv Gandhi Government General hospital and Madras Medical College. 

 

PARTICIPANT NAME:    AGE:  SEX:         I.P. NO : 

I confirm that I have understood the purpose of interventional procedure for the 

above study. I have the opportunity to ask the question and all my questions and 

doubts have been answered to my satisfaction. 

I have been explained about the possible complications that may occur during 

the interventional and interventional procedure. I understand that my 

participation in the study is voluntary and that I am free to withdraw at any time 

without giving any reason. 

I understand that the investigator, regulatory authorities and the ethics 

committee will not need my permission to look at my health records both in 

respect to the current study and any further research that may be conducted in 

relation to it, even if I withdraw from the study. I understand that my identity 

will not be revealed in any information released to third parties or published, 

unless as required under the law. I agree not to restrict the use of any data or 

results that arise from the study. 

I hereby consent to participate in this study of the β hCGEXPRESSION IN 

PATIENTS WITH BENIGN AND MALIGNANT CYSTIC BREAST 

DISEASES 

 

 

Date:     Signature / thumb impression of patient 

Place:      

Patient’s name: 

Signature of the Investigator:  ______________________ 

Name of the investigator: 

 



86 

 

 

 



87 

 

 

  



88 

 

CERTIFICATE – II 

 

This is to certify that this dissertation work titled “β-hCG 

EXPRESSION IN PATIENTS WITH BENIGN AND  

MALIGNANT CYSTIC BREAST DISEASES” of the candidate 

Dr. MADHAVAKUMARAN.P with registration Number 221611005 for the 

award of M.S degree in the branch of General Surgery. I personally verified 

the urkund.com website for the purpose of plagiarism Check. I found that the 

uploaded thesis file contains from introduction to conclusion pages and result 

shows 5% percentage of plagiarism in the dissertation. 

 

 

 

Guide & Supervisor sign with Seal. 
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