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ABSTRACT 

 

AIMS AND OBJECTIVE: - 

• To analyse the expression of β-HCG in patients with benign and malignant 

breast diseases. 

• To assess the usefulness of β-HCG in the diagnosis of malignant breast 

lumps 

 

 

TYPE OF STUDY: - Prospective observational study 

 

MATERIALS AND METHODS: - 

This study was conducted in SDMCMSH in patients admitted in various 

surgical wards during the period, February 2021 to January 2023. 

After obtaining consent from patients satisfying the inclusion criteria of this 

study, clinical examination and necessary investigations were done.  

Clinical breast examination was done to confirm breast lumps and to rule out 

mastitis and breast abscess. 

Ultrasonogram and mammogram were done for identification and diagnosis of 

breast lumps.  

FNAC and Histopathological examination (excision biopsy and core biopsy) 

of the breast lumps were done to confirm the diagnosis. 

Serum beta HCG levels of the study participants were measured 

preoperatively. 

After obtaining informed consent, 70 patients ranging in age from 15 to 60 

fulfilling the inclusion criteria were studied prospectively. 
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INTERPRETATION OF VALUES 

Serum β-HCG values were compared with the standard reference serum 

βHCG value.  

(Normal reference value of Serum β-HCG = <10mIU/L) 

      For the purpose of this study, reference value was taken as <2mIU/L. 

Any serum β-HCG value greater than 2 mIU/mL was considered an increased 

value and those less than 2 mIU/mL were considered as not increased value 

 

 

 

RESULTS: - Positive correlation with raised serum beta HCG levels and 

diagnosis of malignancy, if reference value if beta HCG taken as 2mIU/l 

 

CONCLUSION: - 

Serum beta HCG levels have a strong correlation with the diagnosis of 

malignancy in breast lumps. 

Hence serum beta HCG levels can be used as a screening tool in patients 

presenting with breast lump. 

However, it cannot replace the triple assessment which includes, history and 

clinical examination, radiological diagnosis and histopathological diagnosis 
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INTRODUCTION 

One of the most frequent issues in a surgical OPD is breast lumps. They are 

frequently seen in young and middle-aged women and are typically missed 

for a variety of reasons. These lumps can be either benign or malignant.   

Breast cancer, is the top cause of cancer-related deaths in women after lung 

cancer. Therefore, early cancer detection is crucial for improving survival.  

There were 685 000 deaths worldwide and 2.3 million new cases of breast 

cancer in women in 2020. The most common cancer in the globe as of the 

end of 2020 was breast cancer, which had been diagnosed in 7.8 million 

women in the previous five years. Breast cancer accounted for 10.6% 

(90408) of all fatalities and 13.5% (178361) of all cancer cases, with a 

cumulative risk of 2.81, according to Globocan data for India 2020. (1)  

Breast cancer is a serious public health issue that affects a large portion of the 

world's population and has a clear upward trend. There have been significant 

improvements in breast cancer treatment during the past few decades. The 

number of breast cancer-related deaths has significantly decreased thanks to 

early detection and expert treatment. The outcome has improved. Breast 

cancer is no longer regarded as a singular disease, but rather as a complex 

illness made up of various biological subtypes with unique natural histories. 

Breast cancer has a wide range of clinical, pathological, and genomic 

characteristics that might have different prognostic and therapeutic effects. 

Breast cancer is known to evolve silently. It is usually discovered 

accidentally by patients as a breast lump, a change in the  
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shape or size of the breast, or nipple discharge. Triple assessment that is 

physical examination, imaging, and tissue biopsy are the keys to diagnosing 

breast cancer.  

The spread of the cancer is both lymphatic and hematological, leading to 

distant metastasis and poor prognosis. This explains and emphasizes the 

importance of screening program for breast cancer. (2)  

 

 

 

AIMS AND OBJECTIVE  

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

breast diseases. 

2. To assess the usefulness of β-HCG in the diagnosis of malignant breast 

lumps. 
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REVIEW OF LITERATURE 

Historical perspective: 

Egyptian writings around 3000 BC had the earliest descriptions of breast 

cancer. The "Edwin Smith Papyrus" describes 8 cases of breast tumours that 

were surgically removed using the fire drill. Breast tumours were then 

classified as a disease with no known cure. Hippocrates first outlined the 

phases of breast cancer in the early fourth century B.C.  (3) 

Based on their observations of the tumour running in the same family, 

ZacutusLusitani (1575-1642) and Nicholas Tulp (1593-1674) came to the 

conclusion that breast cancer was contagious.  

The first surgeons to treat breast cancer by removing the breast tissue, the 

lymph nodes, and the underlying muscle were Benjamin Bell (1749– 1806) 

and Jean Louis Petit (1674–1750). John Hunter postulated in the 1700s that 

malignancies develop from lymph that the blood is continually releasing.  

Bernardino Ramazzini noted in 1713 that there was a significant prevalence 

of breast cancer among nuns and attributed this to hormones. In his book, 

Chirurgie, published in 1719, Lorenz Heister discussed his opinions on 

lumpectomies and mastectomy.  

William Stewart Halsted, a professor of surgery at Johns Hopkins University, 

invented the radical mastectomy procedure in 1882. He paid particular 

attention to the excision of the pectoralis major to cease recurrence and the 

complete removal of tissues to halt the spread. 

Thomas Beatson, a University of Edinburgh alumnus who wrote on the 

connection between oophorectomy and breast cancer in 1896, established the 

groundwork for hormonal therapy for breast cancer. Rudolf Virchow was the 

first to link disease to microscopic pathology in the 19th century.  
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Systems for staging breast cancer were developed in the 1920s. Modern 

mammography techniques were created in the latter half of the 1960s. Up 

until the 1970s, radical mastectomy was the norm of care in America. 

Modern clinical research showed that less invasive surgery is as successful 

for the majority of breast cancer patients in the 1970s. The BRCA1 and 

BRCA2 genes were linked to the emergence of breast cancer in the 1990s. 

In late 1990s, first therapeutic antibodies, trastuzumab (Herceptin) was 

approved for breast cancer.(4) 

 

EPIDEMIOLOGY 

 

The most frequent cancer among women worldwide is breast cancer.  

685 000 people died worldwide and 2.3 million women were diagnosed with 

breast cancer in 2020. The most common cancer in the globe as of the end of 

2020 was breast cancer, which had been diagnosed in 7.8 million women in 

the previous five years. Worldwide, breast cancer causes more lost disability-

adjusted life years (DALYs) for women than any other type of cancer. By 

2030, over 2 million more cases of breast cancer are expected to be 

diagnosed worldwide, according to epidemiological studies. (2) In India, there 

were 118000 incident cases in 2016 (95% confidence interval: 107000–

130000), 98.1% of which were female, and 526000 prevalent cases (474000 

to 574000). Every state in the country had an increase in the age-standardized 

incidence rate of breast cancer in females between 1990 and 2016 (95% 

confidence interval, 5.1 to 85.5). (1) 

Breast cancer has been responsible for 10.6% (90408) of all fatalities and 

13.5% (178361) of all cancer cases in India as of 2020, with a cumulative 

risk of 2.81. 
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Figure 1:World Health Organization: Estimated number of new cancer 

cases in 2020, worldwide.  

 

Figure 2:World Health Organization Globocan 2020 India. 

 

Early detection and prompt treatment are the best interventions for breast 

cancer control, according to the World Cancer Report 2020. Due to the older 

age of onset, late stage of disease presentation, delayed initiation of definitive 

therapy, and insufficient treatment, patients with breast cancer in India have 

lower survival rates than those in Western nations. According to a 2018 



19 
 

systematic review of 20 research, the cost of treating breast cancer escalated 

as the tumour's stage at diagnosis advanced. (2)  

In comparison to women in the West, a higher percentage of Indian women 

get the condition now at a younger age. According to a study, the 5-year 

overall survival rate was 95% for patients in stage I, 92% for patients in stage 

II, 70% for patients in stage III, and just 21% for patients in stage IV.  To 

identify women with a high risk of getting breast cancer so that tailored 

screening can be used, it is important to comprehend the genetic distinctions 

that exist in India. Finding genetic and epigenetic biomarkers that are unique 

to India is urgently needed since they may be employed as screening 

biomarkers for early detection.  

 

EMBRYOLOGY OF THE BREAST 

Breast development begins in utero. A modified sweat gland develops 

anatomically from breast tissue that is primordially produced. A distinctive 

characteristic of the mammalian species is the maturation of the mammary 

parenchyma, which is composed of ductal, lobular, and connective tissues. In 

terms of embryology, the "milk line" is where the paired mammary glands 

grow simultaneously. The mammary ridge, colloquially called as the milk 

line is a lineextendingfrom the inguinal region to the primeval axilla in the 

area of development of the limb buds. However, in majority of the mammals, 

the number of mammary glands that develop maybe more than a pair, the 

exception being humans and primates, where a single pair develops on either 

side of this line in the region of the pectoralis major.(5) 

While the mammary gland typically undergoes very minor extra development 

in the postnatal period in males, substantial growth and development take 

place as a result of hormonal stimuli in females. The hormones (estrogens 

and progesterone) responsible for reproductive function have a major role in 
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controlling the postnatal growth of the female mammary gland. This 

development is related to the pubertal development of the organ.  

Two ventral bands of thickened ectoderm known as the mammary ridge 

develop at around the fifth or sixth week of foetal development. Except for a 

small part that might stay in the pectoral area, they may vanish quickly.  

 In each breast, ectoderm ingrowth creates the main bud. 15 to 20 secondary buds 

are produced from this original bud. From the secondary bud, epithelial cords 

grow and penetrate the mesenchyme to generate lactiferous ducts. The shallow 

mammary pits are where these lactiferous ducts open. The mammary pit develops 

into a nipple throughout infancy as a result of mesenchyme growth. Male and 

female breasts are identical at birth.  

The breast reaches its peak development by the age of 20, and atrophy sets in 

premenopausally around the age of 40 to 45 as the breast's ductal lobular 

matrix loses estrogenic support. There are  discernible changes in the 

quantity of glandular tissue present as well as the functional activity of the 

breast during pregnancy and breastfeeding. Deviations in ovarian hormone 

levels (estrogens/progesterone) during menstrual cycles can also cause 

remodeling. The mammary gland undergoes involution after menopause as 

the ovarian function's hormonal secretory activity drops significantly, and is 

chiefly filled by fat and connective tissue. This causes the mammary gland to 

lose structural volume, form, and contour.(6) 
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Figure 3: .Mammary Milk line. After development of the milk bud in the pectoral 

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

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

occurred except for the presence of the supernumerary nipples of breast 
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FUNCTIONAL ANATOMY 

 

The superficial fascial compartment of the anterior chest wall houses the 

breast glands. This organ consists of glandular tissue, a fibrous connective 

stroma that encloses and reinforces the lobules, and adipose tissue 

intercalated between the lobules. Typically, the subcutaneous connective 

tissue around breast components lacks a discrete capsule; instead, it 

reinforces the glandular elements by wrapping around the gland and 

spreading as laminae between the lobes and lobules.  

The extent of the breast is in a cranio-caudal direction from the 2nd rib to the 

6th rib. Sometimes from the 3rd rib to the 5th rib. Transversely, the breast 

extends from the lateral sternal border (medial) to the anterior axillary line 

(lateral). Posterior to the breast, are the following muscles, the ipsilateral 

pectorals major, serratus anterior, external oblique and rectus sheath fascia, 

as well as a superior part oof rectus sheath. The retromammary bursa 

separates the pectoralis major fascia from the investing layer fascia of the 

breast. 

 Axillary tail of Spence refers to the area of the breast that crosses the 

anterior axillary fold.The flexibility and movement of the breast on the 

unyielding chest wall is due to the retromammary bursa. The finer dermal 

superficial fascial layers lie parallel to these Cooper ligaments, which are 

dense fibrous suspensory structures. These ligaments provide structural 

stability and breast shape while enabling the gland's amazing movement. 

Compared to other quadrants, the upper outer quadrant contains a greater 

volume of breast tissue. (6) 
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Nipple and areola  

The complex of the nipple and areola is corrugated and pigmented. The 

pigment over the nipple darkens and adopts an elevated shape throughout 

puberty. The areola grows larger and the pigmentation deepens during 

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

which results in Montgomery tubercles, which are little elevations on the 

areola's surface. There are smooth muscle fibres that run longitudinally along 

the major ducts and into the nipple, as well as circumferentially in the dense 

connective tissue. They are in charge of the nipple erection brought on by 

different sensory stimuli. Additionally, Meissner's corpuscles and numerous 

sensory nerve terminals can be found at the tip of the nipple.When the infant 

sucks, this sensory innervation sets off a series of neurohumoral events that 

cause milk ejection. (7) 
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Axilla  

Axilla is shaped like a pyramid. Axilla has four boundaries, enclosed 

between the upper extremity and the wall of the thorax. 

There is a base and an apex which are part of the boundaries. The base of the 

axilla is a curved longitudinal structure made up of dense and thick fascia, 

called as the axillary fascia which acts like a buttress. 

The apex of the axilla is a hiatus to he structures arising in the posterior 

triangle of the neck. All structures which leave the neck and enter the arm do 

so through the apex of the axilla, 

Hence axilla is also called the cervicoaxillarycanal.The majority of the 

structures that run between the neck and the upper extremities enter this 

anatomic passageThe boundaries of the cervicoaxillary canal are anteriorly 

by the clavicle,medically by the first rib, posteriorly by the lateral scapular 

margin. The axilla anteriorly is bounded by both the pectoralis major and 

minor muscles and their corresponding fascia.The posterior part of the axilla 

is the subscapularis.The lateral wall of the axilla has the bicipital groove. The 

lateral wall of the bicipital groove has a insertion of teres major, medial wall 

has the insertion of pectoralis, the floor has latissimus dorsi. 

 The muscles that make up the floor of this boundary are the latissimus dorsi 

and teres major. The lateral wall of the axilla houses the bicipital groove, a 

narrow band of tightly packed muscle tissue between the insertions of the 

muscles of the anterior and posterior compartments. The pectoralis minor and 

subclavius muscles are encircled by the deep layer, which runs from the 

clavicle to the axillary fascia in the floor of the axilla.Theclavipectoral fascia 

makes up the majority of this structure, which extends from the medial part 

of the clavicle and connects to the first rib. To finish the level III (cephalad) 

axillary dissection and safely expose the axillary vein anatomically, it is 
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necessary to divide the halsted ligament. The major blood vessels and nerves 

of the upper extremity are located in the axilla, which is surrounded by loose 

connective tissue. An investing layer of fascia known as the axillary sheath 

encloses these anatomically connected arteries and nerves. 

The Axillary artery is divided by the pectoralis minorinto 3 distinct parts. 

• First part is medial to the pectoralis minor.Superior thoracic branch, is the 

only branch of the first art of the axillary artery. It gives blood supply to 

both pectoralis major and minor and upper part pf the thorax. 

• The second part lies posterior to the pectoralis minor. It has 2 branches, the 

lateral thoracic artery and the thoracoacromial artery. These are very important 

for pectoral flap in head and neck reconstruction and have to be protected during 

the surgery of the axilla. 

• The third part is lateral to pectoralis minor, There are three branches , anterior 

circumflex humeral artery, posterior circumflex humeral artery and 

subscapularis. 

 

Axillary vein tributaries frequently take the shape of venae comitantes, paired 

veins that follow the artery's path, which follow the course of the axillary 

artery's branches. The axillary vein is drained by the cephalic vein which 

traverse in the delto-pectoral groove and pierces the clavipectoral fascia to enter 

the axilla. Axillary vein has close relationship with cords of brachial plexus. 

Based on their relation with the axillary artery, the cords of the brachial plexus 

are classified as medially, laterally, and posteriorly.  Preservation of long 

thoracic nerve is crucial during axillary dissection. It arises from the C5, C6, and 

C7 cervical roots in the neck and enters the axilla through the 

cervicoaxillarycanal.As it is invested by the serratus and its medial location 

nerve is prone to injury during axillary dissection , giving rise to the 

complication of winged The posterior cord of the brachial plexus , gives rise to 
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thoracodorsal nerve, nerve to latissimus dorsi, the preservation of which is 

important for the latissimus dorsiflap.The two important nerves encountered in 

the axillary dissection are medial cutaneous nerve of the arm and lateral 

cutaneous branch of 2nd intercostal nerve, which anastamose to form the 

intercostobrachial nerve.(7) 

 

 

BLOOD SUPPLY  

The subdermal plexus supplies the skin over the breast, and these tiny blood 

vessels in turn communicate with the deep underlying arterioles that nourish 

the breast parenchyma. The breast receives blood from the following vessels:  

• The thoracoacromial artery  

• Internal mammary perforators (second to fifth)  

• Lateral thoracic artery  

• Thoracodorsal artery  

• Terminal branches of the intercostal perforators (third to eighth)  

The superomedial perforators, which branch off the internal mammary artery, 

provide at least 60% of the blood flow overall.  

 

Additionally, the breast has extensive superficial and deep vein drainage. The 

superficial veins, also known as the venous plexus of the nipple areolar 

complex or areola route, are located along the anterior side of the fascia.The 

Haller venous plexus, is where these veins travel along the areola route and 

supply the nipple areolar complex. Numerous sizable veins located deep 

within the breast flow into the veins of the chest wall.  
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Venous drainage is by:  

• Internal thoracic vein branches that are perforated.  

• The posterior intercostal veins' perforating branches.  

• The axillary vein's tributaries.  

• The Batson plexus. They are valveless. Thoracic veins and deep pelvis 

veins are connected to the internal vertebral venous plexus by these 

veins. They are the route for spread of metastasis from breast and 

pelvic organs to central nervous system. 

LYMPHATIC DRAINAGE  

• The lateral or axillay group receives lymphatic drainage from the 

upper extremities.  

• The anterior or pectoral group receives lymphatic drainage from the 

lateral aspect of breast. They are present along the lower border of the 

pectoralis minor muscle.  

• Th subscapular or posterior group receives lymphatics from, the 

posterior shoulder. They are situated along the scapula's lateral edge.  

• The anterior, lateral and posterior groups drain into the central group 

of nodes. The central group also receives lymphatics directly from the 

breast. They are present posterior to the pectoralis minor muscle.  

• The subclavicular group collects lymphatics from the other axillary 

groups. They are located along the superior and upper border of the 

pectoralis minor muscle.  

• An important group of nodes are located between the pectorals major 

and minorBecause of their anatomical location are called 

interpectoralnodes.They are 1-4 in number 
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According to their relation to the pectoralis minor, the lymph nodes are 

divided into levels. 

Level 1: Located lateral to the pectoralis minor 

Level 2: Posterior to the pectoralis minor 

Level 3: Also called as infraclavicular nodes, medial to the 

pectoralisminor 

 

Figure 4: Lymphatic drainage in breast 

The major lactiferous duct and interlobular connective tissue are the origins 

of the breast's lymphatic plexus, which then travels to the Sappeysubareolar 

plexus. To get to the external mammary group, efferents from the breast pass 

via the clavipectoral fascia and travel along the pectoralis major muscle's 

lateral border. Some spread to the scapular and axillary groups. Axillary 

lymph nodes are reached by 70% of breast lymphatics. The remainder of the 

lymphatics travel predominantly from the medial breast surface to the 

interior mammary lymph nodes.  

NERVE SUPPLY  
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The intercostal nerves T3-T5's branches provide the breast with sensory 

innervation. The lower cervical plexus is one of the additional nerves that 

offer sensory innervation. The lateral cutaneous branch of the T4 nerve is 

where the nipple's sensation comes from.  

 

 

MICROSCOPIC ANATOMY  

The components of developed breasts are:   

• Glandular epithelium  

• The fibrous stroma and supporting structures  

• Fat,macrophages and lymhocytes.  

The glandular part is formed by the lactiferous ducts.These ducts terminate in 

terminal ductules or acini. The lobules are formed by the terminal and 

efferent ductules. Milk is produced by this glandular part. During pregnancy 

and lactation, the lactiferous ducts become more evident, they expand in the 

region of the sub areola, which in turn open into 11-12 openings in the 

nipple. They are lined by either columnar or cuboidal epithelium. 

 These passageways are lined with low columnar or cuboidal epithelium. The 

milk generated in the lobules is pushed towards the nipple by myoepithelial 

cells, which surround the branching ductal system and have contractile 

properties.  

 

 

PHYSIOLOGY  
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The breast is a hormonedependent organ. The following hormones are 

essential for normal development of breast. Estrogen and progesterone are 

produced bythe ovary.Estrogen and progesterone are produced bythe 

ovary.Prolactin produced by the anterior pituitary. Triodothyronine and 

tetraiodothyronine produced by the thyroid gland. Growth hormone produced 

by the anterior pituitary. The ductal epithelium develops in response to 

oestrogen, and the ductal epithelium differentiates and forms lobules in 

response to progesterone. The hormone that activates lactogenesis is 

prolactin.  

   Cells of the anterior pituitary release LH and FSH in response to the 

production of gonadotropin-releasing hormone (GnRH) from the 

hypothalamus. There is a feedback mechanism by the levels of estrogen and 

progesterone , that affects the levels of gonadotropins. Circulating levels of 

oestrogen and progesterone decrease after birth and remain low until 

adolescence as a result of the negative feedback on the hypothalamic 

pituitary axis. The oestrogen hormones produced during puberty cause the 

hypothalamus pituitary axis to become more receptive to positive feedback 

and less susceptible to negative feedback. These in turn cause GnRH, FSH, 

and LH to be released, which in turn causes the release of oestrogen and 

progesterone, stabilising the menstrual cycle. As a result, there is an increase 

in fat deposition, duct branching, and lobular units. 

The circulating ovarian, placental, and progesterone oestrogen and 

progesterone, which also results in the breast enlargement during pregnancy, 

stimulate the ductal and lobular epithelium to expand. The areolar skin 

darkens and the Montgomery accessory glands become more apparent. 

During the first and second trimesters, the minor ducts enlarge and branch. 

Throughout the third trimester, colostrum causes the alveolar epithelium and 

ductal gaps to expand. A few ducts that are lined with epithelium and a 
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fibrous stroma make up prepubescent women's breast tissue. When the 

menstrual cycle starts, breast engorgement and duct epithelium proliferation 

also begin. Breast growth is initiated by low-amplitude pituitary 

gonadotrophins that increase estradiol levels. After giving birth, prolactin 

levels rise as progesterone and oestrogen levels fall, which stimulates the 

production and secretion of milk. 

The nipple areola complex's nerve terminals' neural reflex arc is in charge of 

controlling this. The levels of oestrogen and progesterone fall throughout 

menopause which is responsible for involution of the breast. (8) 

 

 

DIAGNOSIS WITH TRIPLE ASSESSMENT  

HISTORY AND EXAMINATION  

The diagnostic evaluation of a breast lump necessitates a thorough history taking 

and physical examination..  

The following are symptoms of pathology in the breast, commonest is pain in the 

breast, followed by nipple discharge. The next common complaint is a breast 

lump. Some women present to the OPD with axillary lymphadenopathy. 

Sometimes breast surgeons are consulted with imaging who has questionable 

findings. 

 

A detailed history of the complaints should be obtained from the patient 

especially change in size and consistency which patientmay have felt on self 

breast examination 
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Finding out if the patient has ever had any associated nipple discharge, skin 

changes, axillary adenopathy, or inversion is also very important. If the patient 

reports nipple discharge, it's important to determine whether it comes on 

normally or only when anything touches it. You should also determine whether 

the discharge is clear, green, white, or scarlet. Additionally, a patient may find 

spontaneous discharge stains on her undergarments.It is crucial for doctors to 

identify the risk factors that raise a woman's likelihood of acquiring breast 

cancer. Menstrual history and obstetric history must be elicited. 

RISK FACTORS  

FAMILIAL FACTORS  

5-10% of carcinoma breast are familial .As per Gail model of risk scoring  a 

person who has a first degree relative of breast has a risk of 150-200% (1.5-3 

times) 

 

 

GENETIC FACTORS  

Breast and ovarian cancer risk are both elevated by mutations in the BRCA 1 

and BRCA 2 genes. 10% to 5% of breast cancers are caused by it. It has an 

autosomal dominant inheritance pattern.Medullary tumours are frequently 

seen in the histological features of BRCA 1 mutations. It is mostly tubular 

and lobular variations in BRCA 2 mutations.  

HORMONAL FACTORS  

• Increased endogenous oestrogen exposure - Breast cancer risk is 

increased by early menarche, later menopause, nulliparity, and delayed 

age at full-term pregnancy.  
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• Postmenopausal hormone replacement therapy and obesity both raise 

the risk of breast cancer.  

 

DIET AND LIFESTYLE REALTED RISK FACTORS  

• A high-fat diet is linked to a higher risk of breast cancer.  

• Risk rises linearly as alcohol use rises.  

• A higher risk is linked to a lower consumption of vitamin C, beta 

carotene, and folate.  

BENIGN BREAST DISEASE  

Breast cancer risk is enhanced by proliferative breast disease with 

characteristics of atypical hyperplasia.  

ECOLOGICAL FACTORS  

Breast cancer risk is enhanced by early exposure to ionising radiation, 

electromagnetic fields, and organochlorine pesticides before the age of 

15.  

While maintaining the patient's comfort and privacy, the physical examination 

should be conducted without jeopardizing the accuracy of the evaluation. 

Inspection is always first. In an upright position inspection of the breasts for any 

glaring lumps, asymmetry, or skin changes is done.The nipple areolar complex is 

examined for Pagets disease( destruction of nipple) nipple retraction. If there is 

retraction we must ascertain whether it is if recent onset or since birth.Breasts are 

examined with patient asked to press their arms on the waist. This maneouver 

will contract the pectoralis muscle and make the lump apparent. Auchinclos 

method involves raising the hand above the head to examine the inframammary 

fold and the axilla. 
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Following that, the cervical, supraclavicular, infraclavicular, and axillary 

nodal basins should all be palpated bilaterally. Finally, the patient is placed 

in a supine position with the ipsilateral arm lifted above the head and the 

breast is palpated sequentially while the patient is upright with relaxed 

arms.A repeat check at a different stage of the menstrual cycle may provide 

more clarity if there is any doubt about the significance of an area of nodules 

in a premenopausal woman in the absence of a prominent lump. Nipple 

discharge is frequently elicited during breast palpation in women who 

present with it. It is important to record the nature, shade, and location of the 

discharging duct or ducts. (9) 

 

 

 

Figure 5:The patient can be in the following positions: (A) seated or 

standing; (B) arms lifted over the head, lifting the pectoral fascia and 

breasts; (C) hands firmly pressed against hips; or (D) palms together in 

front of the forehead, squeezing the chest muscles. With the arm 

supported as illustrated and the axilla palpated, the pectoral muscles are 
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relaxed. Patient (F) lying on the side being examined with a pillow under 

the shoulder and the arm lifted above the head. (G) Circular breast 

palpation starting at the nipple and moving outward.  

 

 

 

IMAGING  

Mammography  

Between 1980 and 1987, there was an increase in the incidence of breast cancer 

as a result of the widespread use of screening mammography. Malignancies can 

be discovered one to three years earlier than they otherwise would have been 

because mammography can detect lesions that are too tiny to feel. The Breast 

Imaging Reporting and Data System (BI-RADS) was introduced. Density of a 

females breast ( reproductive age group )can  be assessed only by 

mammography.It is calculated via an algorithm by obtaining the ratio between 

the glandular and connective tissue elements to the amount of the fat in the 

breast. Breast density is significant because it affects the likelihood of getting 

breast cancer. Those with high breast density have a higher risk factor (4-6 times 

) when compared with the thewomen with lower density. BIRADS classifies high 

as categoryD and low as category A.Following factors affect the density of 

breast; age ,hormonal replacement ,pregnancy. 

Breast density has a genetic preponderance. Taller an obese womenhave a high 

density because of large amount of fatty tissue. 

 

It is understood that people with dense breast tissue have lower mammographic 

sensitivity for the identification of breast cancer.  
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When cancer is not suspected in asymptomatic women, screening 

mammography is utilised to find the disease. The craniocaudal (CC) and 

mediolateral oblique (MLO) projections typically include at least two images 

of each breast. 

The American Cancer Society recommends the following:  

• Yearly mammograms starting at age 40   

• Clinical breast examination (CBE) once in 3 years for women in 3rd 

and 4thdecadesand once a year for women above 40 years of age 

• Breast self-examination (BSE). 

 

Diagnostic mammography is used to assess patients who have symptoms related 

to carcinoma breast. It also helps in the follow-up of individuals who received 

negative screening mammogram results. When creating the diagnostic 

mammography, the patient's particular anomaly is taken into consideration. When 

performing diagnostic mammography, the radiologist is present to hasten the 

evaluation procedureIn the mammogram the location of the lesion is calculated 

including distance fromthe nipple ad the depth.The mammogram has to be read 

and analysed bya qualified radiologistspecialised for this process.When temporal 

information is available, images are examined for masses, asymmetries, 

calcifications, and changes over time. By comparing the right and left 

perspectives side by side, asymmetries can be made out. The location of the 

lesion including laterality, quadrant, (o’clock) position (with the physician facing 

the patient), distance from the nipple, and depth has to be made out.By 

contrasting the right and left perspectives side by side, asymmetries can be 

detected. The American College of Radiology created the BIRADS final 

evaluation classification to standardise mammographic reporting.After analysis it 

is placed into a fine assessment category. 
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Figure 6: The breast composition assignment is now divided into a, b, c, 

and d categories, each of which is followed by a description in the BI-

RADS edition 2013:  

1. The breast are almost entirely fatty. Mammography is highly 

sensitive in this setting.  
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2. There are scattered areas of fibroglandulardensity.The term 

density describes the degree of x-ray attenuation of breast tissue 

but not discrete mammographic findings.  

3. The breasts are heterogeneously dense, thus small lumps may get 

obscured. Some areas in the breasts are sufficiently dense to 

obscure small masses.  

4. Very densedense, hence low sensitivity of mammography . 

A "Mass" is a 3D lesion that takes up space and can be viewed in two 

different projections. Until its three-dimensionality is established, a potential 

mass should be labelled as "asymmetry" if it can only be observed in a single 

projection.  

Shape: oval (may include 2 or 3 lobulations), round or irregular Margins: 

circumscribed, obscured, microlobulated, indistinct, spiculated Density: 

high, equal, low or fat-containing.  

 

 

Figure 7:Images depict a lesion that contains fat and has calcification 

that resembles popcorn.The majority of fat-containing lesions are 
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benign.These imaging findings are indicative of a fibroadenolipoma, 

commonly known as a hamartoma. 

 

 

 

 

Figure 8: The density of a mass is related to the expected attenuation of 

an equal volume of fibroglandular tissue.High density is associated with 

malignancy.  
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Sonomammogram 

Ultrasound was previously the tool to differentiate between solid masses and 

cystic masses, but has now developed into a key auxiliary for mammography 

and for guiding interventional procedure. The accuracy of a breast USG can 

be improved by utilising a properly calibrated and maintained high 

resolutionultrasound equipment.High resolution frequencies used are 10-

15mhz.A 7 mhz linear array transducer is the lowest available for HRUSG 

breast. 

An ultrasound of a solid tumour may reveal malignant characteristics such as 

uneven borders, hypoechoic to the nearby fatty lobules, and posterior 

acoustic shadowing. The tissue planes are typically disrupted by the vertical 

development pattern of malignant-appearing masses ("taller than wide"). The 
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ellipsoid shape, hyper echogenicity, and smooth, well-circumscribed borders 

are all benign characteristics.(9) 

 

 

INDICATIONS FOR BREAST ULTRASOUND   

• To evaluate a breast lump that is detected by mammography.   

• To confirm the nature and the presence of a lesion.  

• Used as a single imaging method in pregnant or lactating women 

who present with breast symptoms and in outpatient setups.   

• To delineate solid from cystic lesions.   

• Used to guide biopsy /aspiration for pathological diagnosis.   

• Used for localization of lesions in preoperative stages and to aid 

surgical excision.   

• Follow up of post surgical breast tissue.   

• Post breast augmentation surgery follow up to investigate the contour 

of prosthesis or to find out extra capsular rupture.  

• Follow up of benign lesions that have not been subjected biopsy.   

10.As a screening test for Carcinoma breast adjunctive to mammography. 
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Ductography 

To detect a filling defect or other intraductal imperfection, contrast is injected 

into a discharging duct during ductography. It may be helpful for people who 

have nipple discharge but no underlying mass, mammographic abnormality, 

or sonographic anomaly. If an abnormality is discovered, it can allow for a 

targeted excision of the suspected abnormality that is responsible for the 

discharge. The requirement for surgical removal of pathologic discharge is 

still required even in the case of a negative ductogram. 

 

Digital tomosynthesis  

Tomosynthesis is similar to mammography, but it uses different projections 

to provide a 3D image of the breast. The U.S. Food and Drug Administration 

(FDA) had accepted the combination of regular digital mammography and 

digital tomosynthesis was in 2011. However this radiographic method is not 

yet regarded as the gold standard for breast cancer screening. Due to the fact 

that in full field digital mammography the breasts are visualised in two 

views, two-dimensional (2D) images are produced, which may lead to tissue 

overlap and summation artefacts that increase the likelihood of false-negative 

results in patients with thick breasts. Some of these restrictions are addressed 

by digital tomosynthesis. Each breast is photographed many times from 

different perspectives. The breast is compressed appropriately and positioned 

similarly to a traditional mammography. While many photos are captured 

over time, there is rotation of  tube in an arc around the breast. Follow this, 

the data are pieced together to create 3D images of the breast that are sharp 

and precisely focused. Tomosynthesis has limits, but single-institution 

studies have demonstrated that it improves cancer diagnosis and decreases 

false-positive results when added to mammography. When tomosynthesis is 
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used, the total radiation dose is about double what it is for digital 

mammography now, but it is still below the FDA-set limits.  

 

Molecular Breast Imaging  

Small semiconductor-based  gamma-cameras are used in a mammographic 

configuration in the nuclear medicine procedure known as molecular breast 

imaging (MBI) to provide high-resolution functional images of the breast. Tc-

99m sestamibi, a breast imaging agent that has been approved, has been 

employed in recent MBI investigations. A single 20 mCi Tc-99m sestamibi 

injection is used during the scan, and imaging of the breast begins around 5 

minutes after the injection. The breast is lightly crushed between two 45 

detectors, and images of each breast in the CC and MLO projections are taken. 

Depending on the size of the breast, the total imaging period may be 40 minutes 

or longer. Patients with higher breast density and those at high risk for reast 

cancer, MBI can be used as an adjuvant screening tool to evaluated, severity, 

however this warrants further studies. The longer duration and high radiation 

dose brought on by the injection of Tc-99m sestamibi are two drawbacks of MBI, 

though. (10) 

 

Magnetic Resonance Imaging (MRI)  

 

While mammography continues to be the "gold standard," MRI is quickly 

becoming an important technique for assessing breast illness. MRI has a number 

of benefits.The patient is not subjected to ionising radiation during an MRI. Since 

MRI is not limited by breast density, it is a fantastic method for screening young 

women who have a higher risk of developing breast cancer. Breast MRI is useful 

for determining the extent of the disease in some breast cancer patients, and it 
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may also be a crucial tool for determining how well some patients respond to 

neoadjuvant therapy. Using MRI, silicone implant integrity can be assessed. MRI 

may be utilised to clarify imaging in individuals with unclear mammographic or 

ultrasonographic findings, but it shouldn't take the place of a biopsy for lesions 

that are clinically worrisome. Cost, restricted availability, and MRI's lack of 

specificity, which causes false-positive biopsies, are its drawbacks. They might 

not be available to patients with metallic clips, prostheses, or implantable devices 

that are incompatible with MRI. For MRI procedures, a breast imaging facility 

with a 1.5-T magnet or greater should be employed. Gadolinium, an MRI 

contrast agent, is administered before and after images are collected. The images 

are then subjected to kinetic and enhancement curve analysis to check for breast 

anomalies. Lesions that are suspected of being cancerous have malignant 

morphologic characteristics as well as suspicious enhancing characteristics. 

 

 

CELLULAR AND TISSUE DIAGNOSIS  

 

A non-palpable lesion:  

Numerous worrisome but clinically occult breast lesions have been found as 

a result of the extensive use of mammography and other breast imaging 

techniques. These lesions make for a significant fraction of breast tumours 

subjected to biopsies and account for more than half of the malignancies 

discovered in screening clinics. Nonpalpable breast lesions are typically 

found incidentally during computed tomography or magnetic resonance 

imaging (MRI) tests that are being done for other reasons. These nonpalpable 

lesions can be biopsied using a variety of image guided techniques. 
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Fine needle aspiration biopsy (FNAB)    

A solid mass can be swiftly examined cytologically by FNAB, and frequently 

the patient is informed of the findings the same day. Imaging technology or 

palpation can both be used to perform the process. The diagnosis of breast 

masses by FNA biopsy is roughly 80% accurate. When the specimen is 

appropriately handled and analysed by a qualified cytopathologist, false 

positive results are rare. Because false-negative results are relatively high 

that is  14-17% of cases, a lesion with clinical or radiological suspicion must 

be evaluated with a core biopsy. When the outcomes of the physical 

examination, imaging, and FNA are benign, the likelihood that a lesion is 

benign exceeds 95%. 

 

Core Biopsy  

Using small hollow trephines or trocars, small cores of tissue are extracted 

from breast lesions to assist acquire tissue for histology. 

Vim Silverman employed this procedure for the first time in 1938, and a 

competent trocar or trephine biopsy should produce a sufficient 

representative specimen. However, the drawbacks are that they only offer a 

tiny amount of tissue, they cannot reveal information about the tumor's 

margins or degree of invasiveness, and they might overlook small lesions. 

Trocar biopsy aided by ultrasonography has increased this test's accuracy in 

more recent years.  
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Incision biopsy  

Incision biopsy and frozen section have good accuracy for the detection of 

malignancy, with the exception of papillary carcinoma of the breast, which 

can be mistaken for papilloma. Some surgeons prefer to incise the lesion and 

send a small amount of tissue for the purpose of detecting malignancy. This 

is typically done as a preliminary procedure before definitive surgery.  

 

Excision biopsy  

Excision biopsy entails removing the entire tumour under anaesthesia in the 

operating room. If properly done with appropriate margin clearance, it serves 

as both a therapeutic and a diagnostic tool. For evaluating breast masses, 

excision biopsy and histopathology is the absolute gold standard.  

The capacity to determine hormone receptor and HER2 status, which is 

crucial for chemotherapy and radiotherapy, and to assess the prognosis and 

biological nature of the disease, is the advantage of a core biopsy over a 

FNA. (11) 

 

Modified triple assessment  

Previously, in the early stages of diagnosis, open biopsy was used to detect 

malignancy. In the middle of the 1970s, a triple test consisting of clinical 

examination, mammography, and FNAC was introduced, improving the 

diagnosis of breast cancer. Later, mammography was replaced by an 

ultrasonogram of the breast, and this was known as the modified triple test; if 

these three modalities had a similar correlation, the accuracy of diagnosis 

was around 99%. When the triple test is used, even in lesions that are not 

palpable, the diagnostic yield is comparable to a palpable lesion. A few years 
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ago, the diagnosis of breast cancer was confirmed by frozen section after 

excision, but today, preoperative detection of malignancy is made easier by 

the use of cytological procedures such checking nipple discharge or utilising 

fine needle aspiration cytology tests from lump. A solid preoperative 

diagnosis is essential because it guides the planning of surgical choices. It 

could prevent pointless drastic dissections. If a triple test reveals malignancy, 

a curative surgery can be planned sooner, preventing the need for two 

surgeries one for a biopsy and the other to treat the condition.  

Today's therapy for breast cancer is patient-centered, and patients are actively 

involved in choosing the sort of surgery to undergo. Because this requires 

advance planning, the type of lesion and the diagnosis of metastases are 

crucial factors. When it comes to breast cancer workup, the triple test and its 

variants play a crucial role. A few years ago, medical literature recommended 

that every breast lump be removed. This has now changed to highlight that 

every breast lump should instead be analysed and explained.  

Genesis of the triple test  

About 650 women with breast tumours were studied for the 1987 article by 

Hermansen et al., who coined the term "triple test" for breast cancer, which 

includes physical examination, mammography, and fine needle aspiration of 

breast mass. It was concluded that the triple test had a diagnosis accuracy 

comparable to that of histological examination. In a different study by Hardy 

et al., 143 patients with breast masses were evaluated using a variety of 

techniques, including mammography, ultrasound examination of the breast, 

magnetic resonance imaging of the breast, and fine needle cytology. It was 

found that this combination had the most accurate ability to detect malignant 

lesions. (12) 
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In another study by Lawrence N. Bassett et al., 1016 women under the age of 

35 who presented with a palpable breast lump were studied over an eight-

year period. It was found that sonography was more advantageous than 

mammography in terms of avoiding unnecessary biopsy procedures and that 

sonography was more sensitive in detecting breast masses. As a result, 

ultrasound of the breast was found to be the preferred mode of examination 

for younger women with breast lumps.  

In a study by Hatada et al, biopsy specimens from 114 malignant breast 

lumps were examined, and retrospective analysis of the cytological analysis 

method was made. They discovered that USG guided FNAC was more 

accurate (86%) than plain FNAC (65%) in the diagnosis of malignant breast 

lumps, and the results were more pronounced in smaller lesions of size 2 cm.  

 

 

Beta HCG 

The 145 amino acid beta subunit of human chorionic gonadotropin (HCG) 

and the 92 amino acid alpha subunit make up the dimer. The alpha-subunits 

of human chorionic gonadotropin, follicle-stimulating hormone (FSH), 

luteinizing hormone (LH), and thyroid-stimulating hormone (TSH) are all 

similar to each other. Individual genes coding for alpha and beat subunits are 

spread across various chromosomes (chromosomes 6 and 19, respectively). 

There is a anoncovalent bond between the alpha and beta subunits before 

being released into the bloodstream. 

The trophoblastic tumours and placental syncytiotrophoblasts are the main 

producers of the heterodimeric form of HCG. Some healthy non-

trophoblastic tissues express the Beta-HCG genes. These are the testis, 
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prostate, skeletal muscles,thymus, and pituitary glands.Its primary function 

in healthy tissue appears to be autoregulatory, stimulating growth . However, 

a number of malignancies which are not of trophoblastic origin, including 

carcinoma breast, cervical, vaginal, bladder, lung, colorectal, prostate, and 

stomac, also produce the Beta-subunit of human chorionic gonadotropin and 

to a lesser extent heterodimeric human chorionic gonadotropin.  

The chorionic gonadotropin beta (CGB) gene family encodes the HCG    

Beta -subunit, which has a number of glycosylation sites. There is a dynamic 

gene rich region near the gene cluster of luteinizing hormone beta 

polypeptide (LHB)/CGB. The human LHB/CGB gene cluster's shape and 

content are typical of a young genomic area that has undergone duplication-

related evolution. It contains two copies of a gene whose function is 

unknown, four Beta -Human chorionic gonadotropin coding genes (CGB, 

CGB5, CGB8 and CGB7), and one LHB gene (CGB1 and CGB2 ) 

The existence of a particular luteinizing hormone (LH)/HCG receptor is a 

need for placental HCG to act on mammary tissue. LH also binds to this 

receptor. The main location of this receptor is the ovarian follicle, on cells in 

the corpus luteum of the ovary. The function is to to increase the production 

of progesterone. The function of the receptor on trophoblast, cytotrophoblast, 

and syncytiotrophoblast cells is to increase cell differentiation and suppress 

macrophage activity against foreign invaders. These receptors are also noted 

to be present in the mammary epithelium and in breast carcinoma. Their 

expression was shown to rise in healthy mammary tissue during the luteal 

phase of the menstrual cycle. It is unknown if the expression of the LH/HCG 

receptor in breast cancer tissue correlates with tumour features. While one 

study found that the expression of this receptor was linked to good tumour 

features, another found that the expression of this receptor was higher in 

invasive breast cancer cases compared to preinvasive specimens. The 
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discovery of several single-nucleotide polymorphisms (SNPs) in the genes 

encoding gonadotrophins and their receptors, which result in a variety of 

genotypes that are distributed differentially throughout human groups, is 

highly intriguing. They alter sex-related reproductive characteristics and 

signal transduction.  

Regarding Beta HCG's part in the development of cancer, there are numerous 

theories. HCG is biologically used by trophoblasts for effective implantation 

and placentation. Additionally, malignant transformation of non-

trophoblastic cells has been linked to the stimulation of transcription of the 

CGB, CGB5, and CGB8 genes.  

The stage of pregnancy, the source of production, and the pathology all affect 

the HCG Beta -subunit glycosylation status. For many years, the primary 

function of HCG was thought to be its luteotrophic impact on the corpus 

luteum of the mother. But it's now recognized that HCG is not one thing. The 

"classic" HCG, which functions as a hormone, the sulphated HCG, which has 

hormone-like actions, and the hyperglycosylated HCG (HCG-H), which 

functions as an autocrine signaling factor, are among the five distinct 

variations . HCG-H is a larger and more acidic molecule because it contains 

extra-large N-linked oligosaccharides and double sized O-linked 

oligosaccharides.  

It was found after research that HCG-H had an important during the 

pregnancy in implantation phase. HCG-h was believed to be the molecule 

with its major activity in testicular cancer and gestational choriocarcinoma. 

According to studies, cancer cells also secrete Beta -HCG and HCG-H, 

which operate as autocrine growth factors and directly encourage cancer cell 

invasion, development, and metastasis  
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Apoptosis and Differentiation are Induced by Heterodimeric HCG 

It was postulated that the placental HCG had a pro-apoptotic, growth-

inhibitory and differentiating effect on breast epithelium and breast cancer 

cells at the cellular and molecular level. By causing the mammary gland to 

differentiate in a rat model, HCG prevented the growth of chemically 

induced tumors. This effect was accompanied by increased expression of the 

tumor suppressor inhibin, downregulation of the expression of the estrogen 

receptor (ER), and imprinting a permanent genomic signature indicating the 

mammary gland's resistance to malignant transformation. This HCG-specific 

genomic signature was brought on by the hormone and is identical to that 

brought on by pregnancy.It has been noted that injecting HCG into breast 

cancer xenografts developed in mice causes the cells' apoptotic index to rise. 

It has been established that the activation of the p53 mitochondrial apoptotic 

pathway, which results in the cleavage of caspases 3 and 9, mediates the 

apoptotic action of HCG on breast cancer cells.  

Ectopically expressed beta HCG in breast cancer  

Numerous non-trophoblastic carcinomas have been found to ectopically 

manufacture HCG, and more specifically its component -HCG. Poor 

prognosis is associated with ectopic Beta -HCG levels in tissue and serum, 

which are evident in poorly differentiated and high-grade malignancies. 

Early observations suggested that acquired expression of genes encoding for 

the Beta -subunit of HCG, is linked to malignant transformation of many 

tissues, including the breast. Type II Beta human chorionic gonadotropic 

genes CGB3, CGB5, CGB8, and CGB9, which are observed to be expressed 

in 46% of breast cancer patients but not in healthy mammary epithelium, 

were discovered to be involved.It has been demonstrated that the Beta -HCG 

subunit, which can exist in cancer cells as free Beta -HCG or Beta -HCG 

homodimers, has completely distinct effects on carcinogenesis than 
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heterodimeric placental HCG. It has been hypothesised that Beta -HCG is a 

member of the TGF oncoprotein family of molecules. According to reports, 

free TGF-beta and TGF-beta homodimers link to TGF receptors on the 

generating cell and work in an autocrine manner to counteract the anticancer 

effects of these receptors. As a result, it has been hypothesised that Beta -

HCG causes tumours by inhibiting TGF-1's ability to cause apoptosis in 

cancer cells of various origins. 

It has been demonstrated that ectopically produced Beta-HCG increases 

invasion by inhibiting E-cadherin, an invasion suppressor that is essential for 

epithelial cell to cell attachment. By activating the enzymes extracellular 

signal-regulated kinase (ERK)1/2 and matrix metalloprotease (MMP)-2, Beta 

-HCG has also been shown to promote the invasiveness and motility of 

cancer cells of various origins.  

In a study by Shindelman et al., higher blood levels of the beta HCG alpha 

subunit were found in the metastatic group, which likely represented tumor 

load because there was a correlation between the presence of the alpha 

subunit in the tumor tissue and its serum value in all of these patients. (19) 

Ectopically expressed -HCG and heterodimeric placental HCG have opposite 

impacts on the growth of breast cancer. The causes of these conflicting 

effects are still up for debate. The gylcosylation condition of HCG, which 

has been shown to increase cancer cell invasion, proliferation, and 

metastasis, may be one explanation. The fact that the LHCGR has a great 

deal of polymorphisms may also be a contributing factor to the different 

effects of HCG on breast cancer cells. As a result, sensitivity and the 

expression of the plasma membrane can fluctuate, resulting in variable 

receptor activity. Additionally, there are numerous polymorphisms in the 

HCG genes, which result in the expression of various HCG subtypes. All of 

these factors may have conflicting impacts on the development of breast 
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cancer and may partially account for the contentious evidence.The concept 

that simulating pregnancy would be a tactic for preventing breast cancer was 

sparked by the protective impact of placental HCG on the mammary gland. A 

promising target for immunological breast cancer treatment strategies 

appears to be the tumor promoting beta-HCG expressed in breast cancer 

cells.  

 

MATERIALS AND METHODS 

 

 

This study was conducted at SDMCMSH, Dharwad over a period of 23 

months from February 2021 to January 2023.  

STUDY DESIGN: Prospective study. 

STUDY PERIOD:    February 2021 to January 2023.  

PLACE:   SDM College of Medical Sciences and Hospital, Dharwad. 

SOURCE:  Patients admitted in the General Surgery department in 

SDMCMSH, Dharwad with breast lumps. 

SAMPLE SIZE:  70. 

 

• INCLUSION CRITERIA 

1.  Female patients in the age group of 15 to 60 years  

2.  Patients with breast lump. 

3. Patients who consented for inclusion in the study. 

 

• EXCLUSION CRITERIA  

1.  Pregnant patients. 
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2.  Patients with ectopic pregnancy, trophoblastic disease. 

3.  Patients with breast abscess, mastitis. 

 

 

MATERIALS USED 

• Proforma containing patient history, clinical examination. 

• Informed consent forms. 

• Ultrasonogram and mammogram. 

• Histopathological diagnosis.  

• Serum beta HCG levels. 

 

 

 

Qqq 

METHODOLOGY 

This study was conducted in SDMCMSH in patients admitted in various 

surgical wards during the period, February 2021 to January 2023. 

After obtaining consent from patients satisfying the inclusion criteria of this 

study, clinical examination and necessary investigations were done.  

Clinical breast examination was done to confirm breast lumps and to rule out 

mastitis and breast abscess. 

Ultrasonogram and mammogram were done for identification and diagnosis of 

breast lumps.  

FNAC and Histopathological examination (excision biopsy and core biopsy) 

of the breast lumps were done to confirm the diagnosis. 

Serum beta HCG levels of the study participants were measured 

preoperatively. 
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After obtaining informed consent, 70 patients ranging in age from 15 to 60 

fulfilling the inclusion criteria were studied prospectively. 

 

INTERPRETATION OF VALUES 

Serum β-HCG values were compared with the standard reference serum 

βHCG value.  

(Normal reference value of Serum β-HCG = <10mIU/L) 

      For the purpose of this study, reference value was taken as <2mIU/L. 

Any serum β-HCG value greater than 2 mIU/mL was considered an increased 

value and those less than 2 mIU/mL were considered as not increased value 
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RESULTS 

This study was conducted on 70 patients admitted in various surgical wards 

with breast lump who satisfied the inclusion criteria.  

This is a prospective study. 

Data collected and consolidated: 

• Age of patient 

• Serum β-HCG levels 

• Histopathological report breast lump 

 

Factors studied 

• Age distribution 

• Diagnosis frequency, 

• Serum β-HCG level variations 

• Percentage of serum β-HCG level increase  

 

The collected data were analysed with IBM.SPSS statistics software 20.0 

Version. 

Descriptive statistics were described using frequency analysis, percentage 

analysis as categorical variables and the mean and S.D as 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. 

 

AGE DISTRIBUTION 
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In this study age distribution of the patients presenting with a breast lump to 

surgical OPD in SDM has been studied.  

Breast lumps are found to be common in the age group of 41 – 50 yrs 

comprising 39% of the study population.  

They are next common in the age group 31 – 40 yrs comprising 31% of the 

study population. 

They are less common in the younger and older age groups 

 

 

 

Age Distribution% 
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Age Frequency Percentage (%) 

15-20 years 

21-30 years 

31-40 years 

41-50 years 

51-60 years 

5 

4 

22 

27 

12 

  

7 

6 

31 

39 

17 

 

 

DIAGNOSIS FREQUENCY 

 

Out of the 70 patients with a breast lump, 33 patients were diagnosed to have 

benign pathology. This constitutes 47% of the study population.  

37 patients with breast lumps were diagnosed to have malignant pathology which 

constitutes 53% of the study population. 

 

 

Benign
47%

Malignant
53%
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Diagnosis frequency 

  

Frequency Percent 

  

  

Benign 33 47.1   

Malignant 37 52.9   

Total 70 100.0 

  

 

β-HCG Variations 

30 patients out of the 70 had increased serum β-HCG levels which is 43% of 

the study population. 

Among them 23 patients (76.66%) had malignant pathology and 7 patients 

(23.33%) had benign pathology.  

40 patients had serum β-HCG levels in normal reference rangewhich is 57% 

of the study population 

Among which 26 patients (65%) had benign pathology and 14 patients (35%) 

had malignant pathology. 
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Diagnosis andβ-HCG crosstabulation 

 

 

 

 

       Beta HCG    Frequency    Percent 

       Raised           30           43% 

Not raised           40           57% 

 

  Serum β-HCG   

  Not raised 

 (<2mIU/L) 

Raised 

(>2 mIU/L) 

Total 

  

  

  

  

  

Diagnosis 

  

  

Benign 

Count     26 

   65% 

  

    14 

    35% 

  

      40 

    100.0% 

    7 

  23.3% 

  

    23 

 76.66% 

  

     30 

 100.0% 

  33 

 47.14% 

  

 37 

52.85% 

  

    70 

  100.0% 

  

% within 

HCG count 

  

Malignant 

Count 

% within 

HCG count 

  

 Total 

Count 

% within 

HCG count 
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       Beta HCG    Raised        Not raised 

       Benign           23.3%           65% 

Malignant           76.6%           35% 

 

 

 

 

Diagnosis 

 

 

 

Benign
47%

Malignant
53%
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23%

77%

0%0%

Raised beta HCG

Benign Malignant

0.00%

20.00%

40.00%

60.00%

80.00%

100.00%

Raised Not raised

23.30%

65%

76.70%

35%

Diagnosis with β-hcg 

Benign Malignancy
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DESCRIPTIVE STATISTICS 

The age range of the study population was 18 – 60 years with the mean age being 

41.31 ± SD 10.681 years.  

The mean β-HCG level of the entire study population was 3.09 ± SD 10.7 

mIU/mL. 

  N Minimum Maximum Mean Standard 

Deviation 

  

Age 

  

Serum βHCG 

level in mIU/ml 

  

  

70 

  

  

70 

  

15 

  

  

0.1 

  

60 

  

  

90.1 

  

41.3 

  

  

3.09 

  

10.68 

  

  

10.7 
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Benign pathology 

The mean β-HCG level of the patients with benign pathology was 1.09 ± SD 

1.25 mIU/mL with a maximum value of 5.3mIU/mL and a minimum value of 

0.1mIU/mL. 

 

 

  

Valid N 

(listwise) 70 

  

  

 70 

  

 

  

  N Minimum Maximum Mean Standard 

Deviation 
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Malignant pathology 

The mean β-HCG level of the patients with malignant pathology was 4.8 ± SD 

14.5 mIU/mL with a maximum value of 90.1mIU/mL and a minimum value of 

0.1mIU/mL. 

 

  N Minimum Maximum Mean Standard 

Deviation 

  

 Serum 

βHCG 

level in 

mIU/ml 

  

 Valid N 

(listwise) 

37 

  

37 

  

  

  

 37 

  

0.1 

  

  

  

  

      90.1 

  

  

  

  

  4.8 

  

  

  

 

  

  

14.5 

  

  

  

 

Comparison of means of beta HCG in Benign and Malignancy 

 

  

Serum 

βHCG level 

in mIU/ml 

  

  

Valid N 

(listwise) 70 

  

33 

  

  

  

  33 

  

  

0.1 

  

  

  

  

      5.3 

  

  

  

  

   1.09 

  

  

  

 

  

  

1.25 

  

  

  



67 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

TESTS OF STATISTICAL SIGNIFICANCE  

Benign Malignant

1.09

4.8
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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 .001. which is significant (P < .01) 

 

 

 

 

 

 

 

 
Value Df Asymp sig Exact sig Exact sig 

Pearson’s 

chi square 

test 

11.44 1 .001 
  

Continuity 

correction 

10.33 1 .001 
  

Likelihood 

ratio 

12.42 1 .00 
  

Fischer’s 

exact test 

   
.001 .001 

Number 

of valid 

cases 

70 
    

a. 0 cells (0.0%) have expected count less than 5. The minimum expected count is 14.14. 

b. Computed only for a 2x2 table                                                                                     P<0.1 
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DISCUSSION 

 

Incidence and age of occurrence: 

Breast cancer, the most common cancer in women, is responsible for 14% of all 

cancers in Indian women.(1) An Indian woman is said to be diagnosed with breast 

cancer every four minutes. Both in urban and rural India, the incidence of breast 

cancer is rising.About 65-70 percent of women over 50 were diagnosed with 

breast cancer in the past, while 30-35% of women under 50 were diagnosed. 

However, the situation has changed at the moment, with 49% of cases occurring 

between the ages of 41 and 50. The breast cancer situation in India also 

demonstrates a significant trend toward an increased prevalence of breast cancer 

in women much younger than previously thought.The current study also revealed 

that the disease's distribution has a peak age range of 41 to 50 years, which is 

consistent with the above-mentioned statistics. 

 

Beta HCG 

β-HCG is a complex glycoprotein.The α-subunit and the receptor-specific β-

subunit are the two distinct glycosylated subunits that make up the heterodimer. 

The primary manufacturers of the heterodimeric form of HCG are trophoblastic 

and syncytiotrophoblastic tumors of the placenta. Several non-trophoblastic 

tumors, including breast cancer, cervical carcinoma, vaginal cancer, bladder 

cancer, lung cancer, colorectal carcinoma, prostate cancer, and gastric cancer, 

produce the β-subunit of HCG and, to a lesser extent, the heterodimeric HCG. (16) 

HCG's role in breast cancer appears to be paradoxical.Placental heterodimeric 

HCG acts as a protective agent, imprinting a permanent genomic signature on the 

mammary gland that is defined by cellular differentiation, apoptosis, and growth 

inhibition in order to determine a mammary gland that is resistant to malignant 

transformation. 

However, due to its tumor-promoting properties, ectopic expression of β -HCG is 

linked to a poor prognosis in numerous cancer entities. The malignant 

transformation of different tissues, including the breast, is linked to the acquired 
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expression of genes that ordinarily only express in trophoblastic cells and code 

for the β-subunit of HCG. 

Free β-HCG and β-HCG homodimers have been shown to function in an 

autocrine way and bind to TGF receptors on the generating cell, inhibiting the 

anticancer effects of these receptors. 

It has been demonstrated that ectopically produced β-HCG increases invasion by 

inhibiting E-cadherin, an invasion suppressor that is essential for epithelial cell to 

cell attachment.By activating the enzymes extracellular signal-regulated kinase 

(ERK)1/2 and matrix metalloprotease (MMP)-2, β -HCG has also been shown to 

promote the invasiveness and motility of cancer cells of various origins.(16) 

In a study by Shindelman et al., higher blood levels of the beta HCG alpha 

subunit were found in the metastatic group, which likely represented tumor load 

because there was a correlation between the presence of the alpha subunit in the 

tumor tissue and its serum value in all of these patients. 

In the current study, 42.8% of the population had elevated serum β -HCG levels, 

which included 30 out of 70 individuals with breast lumps. 7 individuals, or 

23.3%, had benign pathology. The pathology in 23 cases (76.6%) was malignant. 

 

This shows that malignant pathophysiology is characterized by elevated serum β-

HCG levels. Considering the serum levels of β-HCG as a breast cancer screening 

tool is possible given this favorable association.(17) 

The development of breast cancer is influenced differently by heterodimeric 

placental HCG and ectopically expressed β -HCG. The idea that simulating 

pregnancy might be a tactic for preventing breast cancer was inspired by 

placental HCG's protective impact on the mammary gland. As a screening tool 

and target for immunological breast cancer treatment, the tumor-promoting beta-

HCG expressed in breast cancer cells appears to be more promising. 
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CONCLUSION 

Serum beta HCG levels have a strong correlation with the diagnosis of 

malignancy in breast lumps. 

Hence serum beta HCG levels can be used as a screening tool in patients 

presenting with breast lump. 

However, it cannot replace the triple assessment which includes, history and 

clinical examination, radiological diagnosis and histopathological diagnosis 
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ANNEXURE 1 

  INFORMED CONSENT FORM  

SHRI DHARMASTHALA MANJUNATHESHWARA COLLEGE OF MEDICAL  

SCIENCES AND HOSPITAL,DHARWAD INFORMED 

CONSENT  

Name of the participant:  

Name of the principal investigator:  

Name of  the institution: SHRI DHARMASTHALA MANJUNATHESHWARA 

COLLEGE OF MEDICAL SCIENCES AND HOSPITAL,DHARWAD  

 

I, , have read the information in  

this form (or have been read to me). I was free to ask any questions and they have been 

answered. I am over 18 years of age and, exercising my free power of choice, hereby give my 

consent to be included as a participant in the study “ Use of Beta HCG as a tumour markerin 

the diagnosis of benign and malignant breast lumps ” 

 

 

I have read and understood this consent form and the information provided to me.  

I have been explained in my vernacular language about the study being conducted.  

I have been explained the consent document and nature and aim of study.  

 

1. My rights and responsibilities have been explained to me by the investigator.  

2. I have informed the investigator of all treatments I am taking or have taken in the past.  

3. I agree to cooperate with the investigator and I will inform him immediately if I suffer 

from unusual symptoms.  

4. I am aware of the fact that I can opt out of the study at any time without having to 

give any reason and this will not affect my future treatment in the hospital.I am also 

aware that the investigators may terminate my participation in the study at any time, 

for any reason, without my consent.  

5. I hereby give permission to the investigators to release the information obtained from 

me as result of participation in this study to the sponsors, regulatory authorities, 
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Government agencies and the ethics committee. I understand that they may inspect 

my original records.  

6. My identity will be kept confidential if my data are publicly presented.  

7. I have had my questions answered to my satisfaction.  



 

8. I have decided to be in the research study.  

 

 

 

Date:  Patient signature with name  

 

Time:  

 

Witness:  

 

Relationship to patient:  

 

I hereby state that the study procedures were explained in detail and all questions 

were fully and clearly answered to the above mentioned participant and relative.  

 

 

Signature of the investigator:  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

ANNEXURE II  

PROFORMA FOR STUDY 

 

DATA COLLECTION SHEET  

 

I.Patient particulars:  

Name       

I.p.No 

Age 

Sex 

Date of admission 

Date of Surgery 

Date of Discharge 

Address            

Occupation: 

 

II.Diagnosis 

 

III HISTORY  

Chief complaints (with duration) 

A. Breast lump B. Mastalgia C. Nipple discharge & retraction 

D. Other complaints  

Past history:  

 

History of previous surgeries :   

 

Co Morbidities:  

 

Personal history:  

 

IV.EXAMINATION: General examination & Breast examination   

 

V.INVESTIGATIONS:  



 

Ultrasonogramogram, FNAC, Core Biopsy, serum B hCG levels   

 

VI.DIAGNOSIS 

 

VII.MANAGEMENT:  

 

 



 

 

 

 

 



 

ANNEXURE 3 – MASTER CHART 

 



 
 



 

 

 ETHICAL CLEARANCE  

 

 

 

 



 

PLAGIARISM CHECK CERTIFICATE 

 

 

 



 

 

 

PHOTOS 

 

 

Figure 1:World Health Organization: Estimated number of new 

cancer cases in 2020, worldwide.  

 

Figure 2: World Health Organization Globocan 2020 India. 

 



 

 

 

 

 

 

Figure 3: .Mammary Milk line. After development of the milk bud in the 

pectoral area of ectodermal thickening, the “milk streak” extends from the 

axilla to the inguinal areas. At week 9 of intrauterine development, atrophy 

of the bud has occurred except for the presence of the supernumerary 

nipples of breast 

 

 



 

 

Figure 4: Lymphatic drainage in breast 

 

 

 

Figure 5:The patient can be in the following positions: (A) seated 

or standing; (B) arms lifted over the head, lifting the pectoral 



 

fascia and breasts; (C) hands firmly pressed against hips; or (D) 

palms together in front of the forehead, squeezing the chest 

muscles. With the arm supported as illustrated and the axilla 

palpated, the pectoral muscles are relaxed. Patient (F) lying on 

the side being examined with a pillow under the shoulder and the 

arm lifted above the head. (G) Circular breast palpation starting 

at the nipple and moving outward.  

 

Figure 6: The breast composition assignment is now divided into a, b, 

c, and d categories, each of which is followed by a description in the 

BI-RADS edition 2013 

 



 

 

Figure 7:Images depict a lesion that contains fat and has 

calcification that resembles popcorn.The majority of fat-

containing lesions are benign.These imaging findings are 

indicative of a fibroadenolipoma, commonly known as a 

hamartoma. 

 

Figure 8: The density of a mass is related to the expected 

attenuation of an equal volume of fibroglandular tissue. High 

density is associated with malignancy.  

 


