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GENERAL INTRODUCTION 

CHAPTER ONE 



"Cancer" in general, is 'an uncontrolled growth and division of cells'. 

It may be genetically defined as a progressive series of genetic events 

that occur in a single clone of cells because of alterations in a limited 

number of specific genes viz. proto-oncogenes and tumor suppressor 

genes [1]. 'Breast cancer' is a malignant tumor that has developed from 

cells of the breast. It also implies carcinoma arising in the ductal and 

glandular stuctures of the breast [2]. 

1.1 HISTORY OF BREAST CANCER 

The oldest record of breast cancer dates back to 1600 BC. A 468 

meters long papyrus describing 48 surgical cases included at least 8 

breast diseases and among these one was almost certainly breast tumor. 

Edwin Smith discovered this papyrus (Teba 1862), which is believed to be 

written by Imhotep who was proclaimed as a God in an old Egypt. This 

document on papyrus is the oldest known medical record. It is supposed 

that the papyrus was in fact a transcript made in 1600 BC, the original 

papyrus was much older, from about 3000 BC [3]. 

Also described in the treatment of these tumors or ulcers of the 

breast was the use of cauterization, with a tool called the "fire drill." The 

1 



2 

Author concluded that there was no successful treatment for breast 

cancer. 

A well-known patient from the end of 6 th  century BC, the queen of 

Atos, Kiros's daughter and Darius's wife supposedly had breast cancer. 

Herodot (a Greek historian) wrote, "she had a swelling of the breast 

(phyma) which broke and started to enlarge". However, she was 

completely cured without mutilation of the breast by the Persian doctor 

Democedes from Kroton. Hence it is now believed that the queen did not 

have a malignant tumor but rather mastitis. In fact, Herodot who was 

usually very precise in his technical writing, in this case used the 

ambiguous word phyma which can either mean abscess or neoplasm. 

Herodot described Alase's (daughter of Cyrusa) case (535 BC). She 

found a nodule in her breast, but she concealed it until it broke through 

the skin like an open wound. Then her father called a doctor who 

successfully took out the tumor [3]. 

Celzo realized the value of surgery in the early stages of the breast 

tumor and said that only small tumors could be removed, while larger 

tumors were only irritated by surgical intervention. Hippocrates (460 AD) 

distinguished between benign and malignant tumors. He considered 

breast cancer incurable. According to the doctrines of the Greek 

physician Galen (130-200 AD), melancholia was the chief factor in the 

development of breast cancer. Special diets and exorcism were the 

recommended treatments [3]. 
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Santa Agatha is the women's patroness for breast cancer. According 

to the legend, she was an extremely beautiful girl from rich and respected 

family. She lived in Catania on Sisily during the rule of the roman 

emperor Decia (200-251 AD). Decia sent his regent (governor) Kvintian 

to Sisily to exterminate the Christian's. There he heard about the young 

and beautiful Agatha and he ordered for her to be brought to him. Agate, 

who was a Christian woman, declined him due to her religion. Therefore, 

Kvintian decided to throw her into prison. Then he sent Afrodisia, who 

was infamous for prostituting even her own daughters. For thirty days she 

unsuccessfully tried to convince Agatha to become Kvinian's. 

Exasperated, he ordered Agatha to be tortured. Her arms and legs were 

stretched by ancient devices then with glowing pincers one breast was 

amputated. Then Agatha asked: "Aren't you ashamed to cut off what your 

mother used to feed you with?" She was also forced to walk barefoot on 

hot coals. But, then a huge earthquake caused one wall to fall into the 

court, which resulted her death. Agatha was sainted, the woman martyr 

and the patroness of breast diseases. Her sacrifice is remembered on 

February the 5th  [3]. 

Leonidus from Alexandria described breast cancer surgery for the first 

time in the first century after Christ. The procedure included removal of 

the cancer and some undiseased tissue and skin. To stop bleeding he 

used cauterization. Cutting and cauterization was performed until the 



whole tumor and the breast was removed and the injured surface became 

covered with a crust. 

An English physician, Thommas Willis (1621-1675), used almost the 

same definition of tumor with respect to neoplasia as it is used today. 

According to him, tumor is the "disturbance of growing primary 

characterized cells with uncontrolled, non purposefully dividing cells" [3]. 

During the Renascence, Andreas Vesalius (a Flemish anatomist who 

questioned the medical doctrines of Aristotle and Galen and whose 

"DeHumani croporis fabrica" formed the basis from which modern 

research was developed), recommended mastectomy as well as ligatures 

(sutures) to control the bleeding, rather than cautery. Recognition that 

breast cancer could spread to the regional auxiliary nodes (lymph nodes 

under the underarm) was first recognized by the physician LeDran (1685-

1770). LeDran was likely the first to associate poor prognosis with the 

spread of breast cancer to the lymph nodes [3]. 

The first epidemiological data of breast cancer came from Middlesex 

Hospital in London (1791-1805), where the first breast cancer cases were 

registered, 250 of these patients refused treatment. Although the study of 

anatomy improved in the 18 th  century, the outcome of breast surgery did 

not, due to infection, lack of good anesthesia, and the use of complete 

radical mastectomy. A new era of surgery and medicine began with the ■ 
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discovery of NO as an anesthetic in 1846, antiseptic technique in 1867, 

and microscopic histological analysis. 

Two physicians, Halstead and Meyer, brought light to the ill-fortuned 

women diagnosed with the breast cancer. In 1894 each independently 

announced their surgical procedures and results for treatment of breast 

cancer. They described, for that period of time, superior local control of 

disease by en bloc radical mastectomy which included total removal of 

affected breast, total ipsilateral axillary lymph node dissection in levels I-

III, resection of pectoral major and minor muscles, and routine resection 

of thoracodorsal neurovascular network including the long thoractic nerve. 

Halsted's opinion was based on the study of well known German cellular 

pathologist Rudolf Virchow, who considers cancer local disease and the 

lymph nodes were the natural barrier to the dissemination of cancer cells. 

Based on this hypothesis, complete cure can only be achieved by the 

local removal of tumor along with adjacent healthy tissue. Halsted 

focused on treating the patients with high stage of the disease, but he 

noticed the breast cancer in earlier stages as well. He reported the 

removal of an 'early' breast tumor 8 x 7 cm in size. A ten years survival 

rate of 34% was realized, which at that time was clearly superior to other 

efforts. Radical mastectomy according to Halsted brought a new era and 

approach to breast cancer treatment [3]. 

Wilhelm Conrad Rontgen (1845 — 1923) discovered X-rays in 1895 

and one year after Henry Becquerel uranium radioactivity. Pierre and 
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Marie Curie isolated radium from uranium. Several attempts and failures 

occurred until 1912 when W. Sampson Handley said: "The principle of 

using X-ray for treatment of breast cancer is prophylactic against 

postoperative relapse. Even in late stages of breast cancer X-rays are an 

effective way of palliating the pain." During the mid 1900's, x-ray 

diagnosis of breast improved so dramatically that detection of non 

palpable tumor in the breast was enabled. This allowed new surgical 

operations such as lumpectomy, quadrantectomy and segmentectomy to 

be used [3]. 

From 1896, when Beatson published that the surgical castration 

(bilateral oopherectomy) of two patients resulted in tumor regression, 

hormonal therapy of breast cancer has progressed through several 

stages, but correlation between hormones and tumor growth was not 

proven until hormonal receptors were discovered on breast cancer cells. 

In 1955, Engell published proof of hematogenous dissemination of 

malignant cells. This research pushed efforts for systemic 

chemotherapeutic agents and immunotherapeutic agents for the 

treatment of metastatic breast cancer [3]. 

"Sisters of Mercy Hospital" in Zagreb, established in 1845 by the 

bishop Haulik in the monastery of St. Vinko, had 12 beds only for women 

and some of them were treated for breast cancer. The first hospital 

surgeon was Theodor VVicherhauser for whom Cackovic wrote, "he does 

not perform large operations even in cases of obvious carcinoma, he 
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rather removes the breast containing cancer along with the axillary lymph 

nodes"[3]. 

1.2 CLASSIFICATION OF BREAST CANCER 

Breast cancer is a heterogeneous disease in terms of clincial 

course, gross and microscopic pathology and imaging characteristics. 

There are several histological classifications and the widely used one 

among them is the WHO classification (Table 1) and is as follows: 

Table 1: The WHO classification. 

1. Noninvasive 

a. Intraductal 

b. Lobular carcinoma in situ 

2. Invasive 

a. Invasive ductal carcinoma 

b. Invasive ductal carcinoma with a predominant 

intraductal component 

c. Invasive lobular carcinoma 

d. Mucinous carcinoma 

e. Medullary carcinoma 
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f. Papillary carcinoma 

g. Tubular carcinoma 

h. Adenoid cystic carcinoma 

i. Secretory (juvenile) carcinoma 

j. Apocrine carcinoma 

k. Carcinoma with metaplasia 

i. Squamous type 

ii. Spindle-cell type 

iii. Cartilaginous and osseous type 

iv. Mixed type 

I. Others 

Frdgets disease of the nipple [4]. 

Noninvasive carcinoma : 

Breast cancer is usually subdivided into noninvasive (in situ) and 

invasive cancer. In situ carcinoma is characterized by growth within the 

ducts without penetration of the basement membrane and thus without 

the ducts invading the stroma. In situ carcinoma is subdivided into ductal 

carcinoma in situ (DCIS) and lobular carcinoma in situ (LCIS) [4]. 
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DCIS : 

DCIS is often subdivided into comedo and noncomedo types 

depending on the presence or absence of comedonecrosis, growth 

pattern (e.g. solid, papillary, cribriform) and nuclear grade. The comedo 

type is characterized by a growth pattern where the cells in the centre of 

the involved ducts are necrotic and the surrounding viable cells have a 

high nuclear grade. The central area of necrosis often demonstrates 

dystrophic calcification [4]. 

Endocrine ductal carcinoma in situ is a variant growth pattern of ductal 

carcinoma in situ where the arrangement of cells suggests an endocrine 

structure. This is a descriptive term which lacks clinical or prognostic 

significance [4]. 

LCIS : 

LCIS is characterized by distension of lobular ducts by a population of 

uniform, discohesive cells which lack nuclear pleomorphism, nucleoli or 

mitotic activity. Involvement of one complete lobule in a biopsy is sufficient 

for the diagnosis, although some consider involvement of most of the 

lobular ducts sufficient. The lesion is neither palpable nor 

mammographically evident; therefore, its diagnosis usually relates to its 

presence adjacent to a clinically or mammographically detectable lesion. 

Lobular carcinoma in situ is characteristically muiticentric and bilateral. It 
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should be considered as an indicator of an increased relative risk for the 

patient of developing invasive carcinoma [4]. 

Invasive carcinoma : 

Invasive carcinoma denotes neoplastic penetration of the basement 

membrane of a duct containing ductal carcinoma in situ and extension of 

neoplastic cell aggregates into the mammary stroma [4]. 

Ductal carcinoma : 

Ductal carcinoma comprises about 75% of all invasive breast cancer. 

The designation ductal carcinoma refers to the belief that this type of 

carcinoma originates in ducts as opposed to lobules. According to current 

opinion, ductal as well as lobular invasive carcinoma starts in the terminal 

duct lobular unit (TDLU). In some classifications, such as the WHO 

classification, ductal carcinoma has been subdivided into two groups one 

of which is characterized by reactive fibrosis and is therefore sometimes 

called cancer with productive fibrosis. This type appears as a spiculated 

tumour on the mammogram. The other subgroup is less fibrotic and also 

differs in several other respects. It is more regular in outline and is 

sometimes referred to as circumscribed carcinoma or ductal carcinoma 

with a predominant intraductal component [4]. 

Invasive lobular carcinoma : 

Invasive lobular carcinoma is characterized by a growth pattern of 

invasive carcinoma in which the neoplastic cells grow in single cell cords 

(so-called Indian files) and surround ducts in a concentric targetoid 
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arrangement. The cells may have cytoplasmic vacuolation related to 

intracellular mucin. The neoplasm may be difficult to detect either clinically 

or mammographically because of the frequently meager desmoplastic 

response and the absence of associated microcalcifications. This growth 

pattern may be intermixed with ductal forms of invasive carcinoma and 

may be associated with either lobular carcinoma in situ or ductal 

carcinoma in situ [4]. 

Mucinous (colloid) carcinoma : 

Mucinous (colloid) carcinoma is characterized by abundant extracellular 

mucin surrounding nests of carcinoma cells. Such carcinomas are 

typically circumscribed and may have adjacent foci of ductal carcinoma in 

situ. This neoplastic growth pattern is associated with a relatively 

favourable prognosis provided that the carcinoma consists almost entirely 

of the mucinous growth pattern [4]. 

Medullary carcinoma : 

Medullary carcinoma is a form of invasive ductal carcinoma 

characterized by a circumscribed growth pattern, pronounced nuclear 

pleomorphism and mitotic activity, a syncytial arrrangement of the 

neoplastic cells and a lymphocytic or plasmacellular infiltrate. Ductal 

carcinoma in situ (DCIS) is often not evident in association with the 

neoplasm and hormonal receptor studies usually indicate negative 

reactions for oestrogen and progesterone receptor proteins. Medullary 
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carcinoma, despite its aggressive microscopical appearance, is 

associated with a relatively favourable prognosis [4]. 

Papillary carcinoma : 

Papillary carcinoma can refer to a noninvasive or invasive carcinoma. 

The papillary growth pattern results from the presence of carcinoma cells 

on delicate fibrovascular stalks. In a noninvasive neoplasm the papillary 

lesion is present within a distended duct, and is often attached to more 

than one site on the duct wall. The neoplastic epithelium on the 

fibrovascular stalks is multilayered, is often merged with similar epithelium 

on an adjacent stalk, and may have a cribriforrn appearance. Such 

noninvasive carcinomas may be present in a subareolar duct, and be 

associated with a bloody nipple discharge, or in a cystic duct elsewhere in 

the breast where a mass lesion results [4]. 

Tubular carcinoma : 

Tubular carcinoma is a well differentiated form of invasive breast 

carcinoma. The carcinoma is usually seen to be associated with foci of 

ductal carcinoma in situ (DCIS) and is characterized microscopically by 

relatively uniform angulated small ducts which invade mammary stroma. 

The ducts lack a myoepithelial investment, are lined by cells which lack 

significant nuclear pleomorphism and are surrounded by cellular 

connective tissue. Tubular carcinomas are almost always less than 2 cm 

in greatest dimension. Lymh nodal metastases are seen in 
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approximately 15% of cases, although fewer than three nodes are usually 

involved. The neoplasm is associated with an excellent prognosis [4]. 

Adenoid cystic : 

A low-grade form of invasive carcinoma characterized by growth in the 

form of mucin-containing cylinders surrounded by both epithelial and 

myoepithelial cells. This is the only form of invasive carcinoma which 

typically demonstrates myoepithelial participation [4]. 

Carcinoma with metaplasia : 

While foci of metaplastic change are not uncommon in invasive ductal 

carcinoma, some tumours consist almost entirely of such a growth 

pattern. Such neoplasms typically are circumscribed and present in 

postmenopausal women. The metaplasia may be of varying forms, 

including squamous cells, spindle cells, as well as chondroid, osteoid or 

even skeletal muscle growth patterns. In some instances only rare foci of 

recognizable ductal carcinoma in situ or invasive ductal carcinoma are 

evident, so that diagnostic separation from a primary mammary sarcoma 

may be difficult. lmmunohistochemical studies for high molecular weight 

cytokeratin may be helpful in resolving the latter situation [4]. 

3. Paget's disease : 

Paget's disease is the special type of ductal carcinoma, which afflicts 

women in older age. It begins as the typical intraductal cancer that arises 

from main excretory ducts of the breast and extends intraepithelially to 



14 

involve the skin of the nipple and areola. Afflicted skin is frequently 

fissured, ulcerated and oozing. There is surrounding inflammatory 

hyperemia and edema and often also bacterial infections follow. The 

histologic hallmark of this tumor is invasion of the epidermis with 

characteristic tumor cells called Paget's cells. These cells are large and 

hyperchromatic, surrounded with a lightly stained ring that represents 

intracellular deposit of mucopolysaccharides. Morphologic picture is 

similar to the intraductal carcinoma, but this type of cancer has better 

prognosis [5]. 

1.3 CONCEPT OF CARCINOMA 

'Neoplasia' literally means new growth. Neoplastic development 

has been divided into three distinct stages viz. initiation, promotion and 

progression. The stage of 'initiation', which occurs first in the process of 

neoplastic development, reflects a permanent and irreversible change in 

the initiated cell, which is presumed to reflect mutational alterations in the 

cellular genome. The evidence that initiation is the result of a mutational 

change may be seen from the facts that (1) the effieciency of initiation is 

proportional to cellular replicative DNA synthesis and (2) for initiation to be 

'complete' or 'fixed,' the initiated cell must have undergone at least one 

and possibly two rounds of cell division in the presence of the agent or 

with unrepaired DNA damage [6], [7], [8]. 
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'Promotion' is an intermediate stage of neoplastic development and its 

prinicipal characteristic that clearly distinguishes it from the stages of 

initiation and progression is its operational reversibility. As Boutwell [9], 

pointed out, the ubiquitous characteristic of promoting agents is their 

ability to alter gene expression in target cells. Such alteration is, in almost 

every case studied, dependent on the interaction of a promoting agent 

with a specific receptor in the target cell Such interaction is reversible, as 

is the effect on gene expression. Promoting agents also have the unique 

characteristic of stimulating, selectively, an increased rate of cell division 

in populations of initiated cells. Furthermore, recent investigations on 

several promoting agents also have shown their ability to inhibit apoptosis 

(programmed cell death) in such populations of initiated cells [10]. 

`Progression' is the final stage of neoplastic development and is 

characterized primarily by the karyotypic instability of the cell genome and 

its continuing evolution to more deviant chromosomal patterns [11]. 

Karyotypic instability and evolution are in turn directly related to the 

increased growth rate, invasiveness, metastatic capability and 

biochemical and molecular changes in the malignant cell. Furthermore, 

just as with the stages of initiation and promotion, spontaneous or 

fortuitous progression also can be expected to occur during the natural 

history of neoplastic development, probably resulting from the increased 

growth rate of cells in the stage of promotion, which in turn, is induced by 

the presence of the promoting agent whether exogenous or 
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endogenous [11], [12]. As Ames and Gold [13] pointed out, mitogenesis 

itself acts to trigger a variety of clastogenic events spontaneously, events 

that would probably be much more likely in cells in the stage of promotion 

than in normal cells. 

The development of cancer with most natural etiologic agents is a very 

long process lasting many years (10 to 40 or more) in which several or 

many steps occur. 

On the basis of the currently accepted view of breast cancer as a 

multistep process, it is possible that specific abnormalities may be 

required in the progression from a normal breast epithelial cell to an 

invasive tumor cell. 

1.4 FACTORS INVOLVED IN BREAST CANCER 

The important risk factors implicated since long, in several 

epidemiological studies are earlier age at menarche, later age at first full-

term pregnancy, low parity and later age at menopause. 

Aging 
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A woman's risk of developing breast cancer increases with age. About 

77% of women with breast cancer are over age 50 at the time of 

diagnosis. Women younger than 30 years account for only 0.3% of breast 

cancer cases. Women in their thirties account for about 3.5% of cases 

[14]. 

Chromosome Instability 

The role of genetic changes in neoplasia has been a matter of debate 

for 100 years. The earliest systematic study of cell division in malignant 

tumors was made in 1890 by David Hansemann [15]. Later, in 1914, 

Theodor Boveri [16] first suggested that malignancy might actually result 

from the disturbance of the normal chromosome balance, essential for 

normal cell function. This somatic mutation theory of cancer, i.e. the 

concept that neoplasia originates in a single cell by an acquired genetic 

change, remains the paradigmatic view of cancer pathogenesis, 

supported by a wealth of experimental evidence. 

Spontaneous chromosomal instability has been correlated with cancer 

predisposition [17]. Most genetic changes in cancers, including the 

nonrandom type such as the Ph1 chromosome of the chronic 

myelogenous leukemias, are acquired in the target cells after the zygotes 

are formed and the tissues differentiated. Genetic predisposition to 

cancer, therefore, may be caused by other mechanisms. One of the 

possibilities is genetic instability, which in some cases is expressed as 
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chromosome instability. Individuals with genetic instability may generate 

more cells with mutations or chromosomal aberrations than those with 

more stable genomes. One of these aberrant cells in a target tissue may 

happen to possess a genetic constitution equivalent to the first step of 

carcinogenesis [18]. 

Genetic risk factors 

Recent studies have shown that about 10% of breast cancer cases 

are directly due to inherited mutations in breast cancer related genes and 

that most of these result from mutations (changes) of the BRCA1 and 

BRCA2 genes [19]. In 1990 King's group reported linkage of the disease 

with a region on the long arm of chromosome 17 (17q 12-21) [20]. In 

addition to BRCA-1 there are two other breast cancer associated genes, 

BRCA-2 and BRCA-3 (located on 16q) [21]. In 1994 Wooster and co-

workers discovered linkage of a region on the !mg arm of chromosome 

13 with hereditary early-onset breast cancer in families that were not 

linked to 17q. The region (including the gene termed BRCA2) maps to 

13q12-13, proximal to the retinoblastoma gene. [22]. About 50% to 60% 

of women with inherited BRCA1 or BRCA2 mutations will develop breast 

cancer by the age of 70. Inherited mutations of the p53 tumor suppressor 

gene can also increase a woman's risk of developing breast cancer. The 

Li-Fraumeni syndrome, named after the two researchers who described 

this inherited cancer syndrome, is a rare cause of breast cancer [14]. 
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Breast cancer etiology is multifactorial, involving environmental factors, 

hormones, genetic susceptibility, and genetic changes during progression. 

The existence of cancer-prone families has prompted an intense search 

for the genes which may predispose individuals to breast and/or ovarian 

cancers and which may contribute to the far more common sporadic 

forms of the diseases. The two most notorious breast-ovarian cancer 

susceptibility genes are BRCA1 and BRCA2. Women who inherit a 

mutated copy of either the BRCA1 or BRCA2 gene have an elevated 

lifetime risk of breast and ovarian cancer, exceeding 80% and 30% by 

age 70 versus a population risk of 10% and 1.5%, respectively. 

Family history of breast cancer 

Breast cancer risk is higher among women whose close blood 

relatives have this disease. Blood relatives can be from either the 

mothers or fathers side of the family. Having one first-degree relative 

(mother, sister, or daughter) with breast cancer approximately doubles a 

woman's risk, and having two first-degree relatives increases her risk 5-

fold. Although the exact risk depends on several factors, women with a 

family history of breast cancer in male family members also have an 

increased risk of breast cancer [14]. 



20 

Personal history of breast cancer 

A woman with cancer in one breast has a 3- to 4-fold increased risk of 

developing a new cancer in the other breast or in another part of the same 

breast. This is different from a recurrence of the first cancer [14]. 

Heredity and Cancer 

The etiology of human cancers depends upon heredity and 

environment, with environmental agents (solar and other radiation, 

chemicals, viruses), lifestyle activities (cigarette smoking, alcohol abuse, 

diet, sexual promiscuity) and occupation contributing significantly to the 

outcome. The most common (-90%) human cancers are not hereditary 

cancers in the sense of being transmitted by the germline in a Mendelian 

pattern of inheritance [14]. 

Nevertheless, molecular genetic evidence supports a new paradigm 

for cancer, namely, that cancer is a genetic disease in which the 

accumulation of somatic (or inherited) mutations in genomic DNA modifies 

normal cell genes to become cancer genes. Specific chromosomal 

changes observed at the microscopic or molecular level are known to 

predispose to, or be associated with, certain forms of cancer. Most of the 

physical, chemical, or biological (virological) agents that cause neoplastic 

transformation or cancer are mutagenic. 

It is estimated that some 5-10% of all cancers occurring in the 

U.S.are either hereditary cancers that are inherited in a Mendelian 



21 

manner or accompany inherited disease syndromes in which malignant 

tumors are only one manifestation of a complex disorder (Table 1.1). 

These latter syndromes can be inherited by germ line changes as 

dominant or recessive traits or as autosomal or sex-linked traits [14]. 

Race 

White women are slightly more likely to develop breast cancer than are 

African-American women. But African Americans are more likely to die of 

this cancer because they are often diagnosed at an advanced stage when 

breast cancer is harder to treat and cure. Asian, Hispanic, and American 

Indian women have a lower risk of developing breast cancer [14]. 

Previous breast biopsy 

Women whose earlier breast biopsies were diagnosed as proliferative 

breast disease without atypia or usual hyperplasia have a slightly higher 

risk of breast cancer (1.5 to 2 times greater than other women do). A 

previous biopsy result of atypical hyperplasia increases a woman's breast 

cancer risk by 4 to 5 times [14]. 
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Table 1.1 : Hereditary Cancers and Inherited Disease Syndromes 
Associated with a High Incidence of Cancer (Short List) 

Disease/Syndrome 	 Associated Neoplasm 

BreaW0varian 	 Early onset breast cancer! 
Cancer Syndrome 	 ovarian cancer 

Chromosomal Instability Syndromes: 

Bloom's syndrome 
	

Leukemia, intestinal cancer 

Fanconi's anemia 	 Leukemia, squamous 
carcinoma 

R 

Inheritance 

D 

R 

R 

D 

D 

D 

R 

D 

D 

D 

D 

R 

D & R 

D 

R 

XR 

Hereditary Skin Diseases: 

Xeroderma pigmentosa 
	

Skin cancers 

Endocrine System: 

Multiple endocrine neoplasia 
	

Adenomas of endocrine glands 

Zollinger-Ellison syndrome 
	

Pancreatic & duodenal 
gastrinomas 

Nervous System: 

Retinoblastoma 
	

Retinoblastoma, bilateral 

Neuroblastoma 
	

Pheochromocytoma 

Neurofibromatosis 
	

Fibrosarcoma, meningioma 
(von Recklinghausen's) 

Gastrointestinal System: 

Familial polyposis coil 
	

Interstinal polyps and 
carcinomas 

Gardener's syndrome 
	

Intestinal polyps & cancers, 
osteomas 

Vascular System: 

Osler-Weber-Rend u syndrome 
	

Angioma 

Ataxia-telangiectasia 
	

Lymphoma, leukemia, gastric 
cancer 

Urogenital System: 

Wilms' tumor 

Stein-Leventhal syndrome 
	

Endometrial carcinoma 

Immunologic Syndromes: 

Agammaglobulinemia (Swiss type) Lymphoma, leukemia 

X-linked agammaglobulin- 
	Lymphoma, leukemia 

DiGeorge syndrome 
	

Squamous carcinoma of upper 
respiratory tract 

Mode of inheritance: D, autosomal dominant; R, autosomal recessive; XR, X-linked 
recessive. 
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Previous breast irradiation 

Women who have had chest area radiation therapy as a child or 

young woman, as treatment for another cancer (such as Hodgkin's 

disease or non-Hodgkin's lymphoma) are at significantly increased risk for 

breast cancer [14]. 

Menstrual periods 

Women who started menstruating at an early age (before age 12) or 

who went through menopause at a late age (after age 50) have a slightly 

higher risk of breast cancer [14]. 

Oral contraceptive use 

It is still not clear what part oral contraceptives (birth control pills) 

might play in breast cancer risk. A recent analysis using data from most of 

the large, well-designed, published studies found that women now using 

oral contraceptives have a slightly greater risk of breast cancer than those 

women not using them. Women who stopped using oral contraceptives 

more than 10 years ago do not appear to have any increased breast 

cancer risk [14]. 

Not having children 

Women who have had no children or who had their first child after age 

30 have a slightly higher breast cancer risk [14]. 
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Hormone replacement therapy 

Most studies suggest that long-term use (5 years or more) of hormone 

replacement therapy (HRT) after menopause may slightly increase the 

risk of breast cancer. The risk of HRT applies only to current and recent 

users, and a woman's breast cancer risk appears to return to that of the 

general population within 5 years of stopping HRT. HRT reduces the risk 

of heart attacks, stroke, and bone fractures. The decision to use hormone 

replacement therapy after menopause should be made by a woman and 

her doctor after weighing the possible risks and benefits. Factors to 

consider include her other risk factors for heart disease, breast cancer, 

osteoporosis (thinning and weakening of bones), and the severity of 

menopausal symptoms [14]. 

Not breast feeding 

Some studies suggest that breast feeding may slightly lower breast 

cancer risk, especially if breast feeding is continued for 1.5 to 2 years. 

Other studies found no impact on breast cancer risk [14]. 

Alcohol 

Use of alcohol is clearly linked to increased risk of developing breast 

cancer. Compared with nondrinkers, women who consume one alcoholic 

drink a day have a very small increase in risk, and those who have 2 to 5 
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drinks daily, have about 1.5 times the risk of women who drink no alcohol 

[14]. 

Obesity and high-fat diets 

Obesity (being overweight) is associated with an increased risk of 

developing breast cancer, especially for women after menopause (which 

usually occurs at age 50). Although most of a woman's estrogen is 

produced by her ovaries, fat tissue can change some other hormones into 

estrogen. Having more fat tissue can increase a woman's estrogen levels, 

and increase her likelihood of developing breast cancer. The connection 

between weight and breast cancer risk is complex, however. For example, 

risk appears to be increased for women who gained weight as an adult 

but not among those who have been overweight since childhood. Also, 

excess fat in the waist area affects risk more than the same amount of fat 

in the hips and thighs. Researchers believe that fat cells in various parts 

of the body have subtle differences in their metabolism that may explain 

this observation [14]. 

Studies of fat in the diet as it relates to breast cancer risk have often 

given conflicting results. Most studies found that breast cancer is less 

common in countries where the typical diet is low in total fat, low in 

polyunsaturated fat, and low in saturated fat. On the other hand, many 

studies of women in the United States have not found breast cancer risk 

to be related to dietary fat intake. Researchers are still not sure how to 
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explain this apparent disagreement. Many scientists note that studies 

comparing diet and breast cancer risk in different countries are 

complicated by other differences (such as activity level, intake of other 

nutrients, genetic factors) that might also alter breast cancer risk [14]. 

More research is needed to better understand the impact of fat intake 

(especially the types of fat eaten) and body weight on breast cancer risk. 

But, these factors have been shown to affect the risk of developing 

several other types of cancer, and intake of certain types of fat is clearly 

related to heart disease risk. The American Cancer Society recommends 

maintaining a healthy weight and limiting your intake of high-fat foods, 

particularly those from animal sources [14]. 

Physical inactivity 

Exercise and cancer is a relatively new area of research. Recent 

studies indicate that strenuous exercise in youth might provide life-long 

protection against breast cancer, and that even moderate physical activity 

as an adult can lower breast cancer risk. Additional research is underway 

to confirm these findings [14]. 

Environmental pollution 

A great deal of research has been reported and more is under way in 

the field of environmental influences on breast cancer risk. The goal is to 

determine their possible relationships to breast cancer. Currently, 
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research does not show a clear link between breast cancer risk and 

exposure to environmental pollutants, such as the pesticide DDE 

(chemically related to DDT), and PCBs (polychlorinated biphenyls) 

Although a few studies have suggested certain pollutants increase breast 

cancer risk, most experts believe that if such a connection exists, it 

accounts for a very small portion of breast cancer cases [14]. 

Smoking 

The vast majority of studies on smoking and breast cancer risk have 

not found any association. Nonetheless, it is clear that smoking negatively 

affects overall health and increases the risk for many other cancers, as 

well as heart disease and stroke [14]. 

Induced abortion 

A large, recent study from Denmark has provided very strong data 

that induced abortions have no overall effect on the risk of breast cancer. 

Also, there is no evidence of a direct relationship between breast cancer 

and spontaneous abortion (miscarriage) in most of the studies that have 

been published [14]. 

Breast implants 

Silicone breast implants can cause formation of scar tissue in the 

breast, but several studies have found that they do not increase breast 

cancer risk. Implants do alter the visualization of breast tissue on standard 
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mammograms, but additional x-ray pictures called implant displacement 

views can be used to completely examine the breast tissue [14]. 

Prophylactic (preventive) mastectomy for women with very high 

breast cancer risk 

This is a surgical procedure chosen occasionally by a woman who is 

at very high risk for breast cancer. The purpose is to reduce risk by 

removing both breasts before breast cancer is diagnosed. The reasons for 

considering this type of surgery may include one or more of the following 

risk factors: mutated BRCA genes found by genetic testing, previous 

cancer in one breast, strong family history (breast cancer in several close 

relatives), and/or biopsies showing lobular carcinoma in situ (LCIS) [14]. 

1.5 ETIOLOGY OF BREAST CANCER 

Scientists are making great progress in understanding how certain 

changes in DNA can cause normal breast cells to become cancerous. 

DNA is the chemical that carries the instructions for nearly everything our 

cells do. We usually resemble our parents because they are the source of 

our DNA. However, DNA affects more than our outward appearance [14]. 

Some genes (parts of DNA) contain instructions for controlling when 

our cells grow, divide, and die. Certain genes that promote cell division 

are called oncogenes. Others that slow down cell division, or cause cells 

to die at the right time, are called tumor suppressor genes. It is known that 
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cancers can be caused by DNA mutations (changes) that "turn on" 

oncogenes or "turn off' tumor suppressor genes. Certain inherited DNA 

changes can cause a high risk for developing cancer in people who carry 

these changes and are responsible for the cancers that run in some 

families [14]. 

Oncogenes and tumor suppressor genes 

Two classes of genes are implicated in cancer. Some cellular genes 

(the proto-oncogenes) can be activated by dominant mutations. A proto-

oncogene can be converted from a normal cellular gene to an oncogene 

by a variety of submicroscopic events including point mutations, small 

insertions and deletions and juxtaposition to other chromosome 

sequences. This last event can be visualized cytogenetically as a 

translocation or inversion and this observation led to the realization that it 

was likely that proto-oncogenes might be involved in structural 

rearrangements [23]. 

The second type of tumor genes, often referred to as tumor 

suppressor genes [24], has been isolated to date only from solid tumors. 

Like oncogenes, these are also normal cellular genes; however, tumor 

suppressor genes contribute to oncogenicity through their loss rather than 

through their activation. Their behaviour is recessive and both copies 

must be inactivated for tumor formation to occur. Again, there are a 

variety of submicroscopic mutational mechanisms by which this can 
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occur. These are detectable at the DNA level as loss of constitutional 

heterozygosity in tumor DNA. Loss of the entire gene, the region of the 

chromosome, or even the entire chromosome will also achieve this end, 

and in the case of a tumor suppressor gene, these chromosomal 

deletions and losses are detected cytogenetically [23]. 

In general terms, structural rearrangements that consistently juxtapose 

two different chromosomal regions are thought to contain dominantly 

acting oncogenic sequences. Deletions or monosomies are believed to be 

the site of recessive tumor suppressor genes [23]. 

Most DNA mutations related to breast cancer, however, occur in single 

breast cells during a woman's life rather than having been inherited. 

Acquired mutations of oncogenes and/or tumor suppressor genes may 

result from radiation or cancer-causing chemicals. So far, however, 

studies have not been able to identify any chemical in the environment, or 

in our diets, that is likely to cause these mutations, or a subsequent breast 

cancer. The cause of most acquired mutations remains unknown [14]. 

Recent advances in understanding the genetic basis of breast cancer 

have already begun to benefit patients in several ways. Genetic testing 

can identify some women who have inherited abnormal BRCA1, BRCA2, 

or p53 tumor suppressor genes. Genome instability need not arise 

through germline inactivation of BRCA1 and BRCA2 that function in the 

maintenance of chromosomal integrity, but could arise by spontaneous 
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insult from intrinsic or extrinsic agents. For example, environment, age 

diet, or other etiological factors represent causative agents in the 

precipitation of chromosomal damage in sporadic cancers, as could 

sporadic mutations in genes involved in the maintenance of chromsosmal 

integrity. A more precise understanding of BRCA1/2 function at the 

mechanistic level will not only provide insight into the pathogenesis of 

breast cancer, but also enhance our knowledge of the molecular basis by 

which a cell maintains its genomic integrity. We can also expect that novel 

therapeutic tools designed to specifically interfere with these molecular 

events will be developed and tested for tumor suppression in a growing 

company of genetically defined mammary tumor models [24]. These 

women can then take steps to reduce their risk of developing breast 

cancers, and to monitor changes in their breasts carefully to find any 

cancer at an earlier, more treatable stage [14]. 

Most breast cancers have multiple gene mutations. The 

mutations are not inherited and cannot be passed on, but instead develop 

during a woman's lifetime. It may be useful to identify acquired changes of 

the HER2 oncogene in some women with breast cancer to aid in making 

decisions about the best treatment. Tests to identify other acquired 

changes in oncogenes or tumor suppressor genes (such as p53) may 

help doctors more accurately predict the prognosis of some women with 

breast cancer. But, with the exception of the HER2 oncogene, these tests 

have not yet been shown to be useful in making decisions about 
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treatment and are used only for research purposes. A monoclonal 

antibody therapy called trastuzumab (Herceptin) has been developed that 

specifically interrupts the growth-promoting action of the HER2 oncogene 

[14]. 
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2.1 INTRODUCTION 

Describing the distribution of disease between different populations 

over time has been a highly successful way of devising hypotheses 

about causation and for quantifying the potential for preventive activities 

[1]. Statistical data are also essential components of disease 

surveillance programs. These play a critical role in the development and 

implementation of health policy, through identification of health 

problems, decisions on priorities for preventive and curative 

programmes and evaluation of outcomes of programs of prevention, 

early detection / screening and treatment in relation to resource inputs 

[2]. 

Incidence, the number of new cases occurring, of diseases in any 

region can be expressed as the annual number of cases (the volume of 

new patients presenting for treatment) or as a rate per 100, 000 persons 

per year. Incidence data are produced by population-based cancer 

registries [3]. Registries may cover national populations or, more often, 

certain regions. In developing countries in particular, coverage is often 

confined to the capital city and its environs [2]. Frequency data, e.g., 

case series from hospitals and pathology laboratories, provide an 

indication of the relative importance of different cancers in a country or 

region in the absence of a population-based registry and mortality 

statistics [4]. Prevalence is the proportion of a population that has the 

disease at a given point of time [5]. 
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Globally, in women, the incidence of breast cancer is the highest 

followed by cancer of ovary, colo - rectum, stomach and lung (W.H.O., 

1997) [6]. Further, the incidence of breast cancer is on rise in the 

developed, as well as, developing countries and is responsible for a high 

degree of sufferings in humans. 

Around 9,00, 000 women, on an average, were reported to suffer 

from breast cancer, every year, across the globe and among them 

around 3,76, 000 patients die due to this disease in a year [6]. As per 

globocan 2000 [2], breast cancer is the second most common cancer 

overall with 10, 50, 000 new cases reported and 3, 73, 000 deaths. 

As per the estimates based on weighted averages of data available 

from hospital registries in Bangalore, Bombay, Chandigarh, Dibrugarh, 

Madras and Trivandrum for 1986, breast cancer ranks as the second 

common cancer (17%) in females in India [7]. Indian Council of Medical 

Research (ICMR) in their cancer research report for the period from 1982 

to 1994 [8], reported that cancer of cervix followed by breast cancer are 

the commonest cancers among women in Barshi, Bangalore, Bhopal and 

Chennai, whereas in Delhi and in Mumbai, breast cancer is the 

commonest cancer followed by cancer of cervix. However, there has been 

a steady increase in the incidence of breast cancer in Bangalore, Mumbai, 

Chennai, Delhi and Bhopal during this period. 
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Our present study is an attempt to find out the frequency of breast 

cancer in Goa. 

2.2 METHODOLOGY 

2.2.1 Survey for breast cancer : 

Survey is an important method of investigation in the medical and 

health fields. It is defined as an investigation in which information is 

systematically collected without using any experimental method [9]. 

Survey is thus, mainly an observation type of study. It usually involves 

collection of data on a large scale. A health survey is meant to describe 

the health status of a population. Field surveys involve collection of data 

in the field i.e. among the persons in the community. These provide first 

hand observations in contrast to surveys based on routine records which 

may be useful in special cases like study of rare diseases [10]. 

Depending upon the frequency, White [11] classified surveys as ad hoc 

surveys, periodic surveys and continuing surveys. The special ad hoc 

surveys are one-time and useful for collecting base-line information 

needed to identify health problems and to plan health services. Periodic 

surveys may be seasonal and annual etc. In continuing surveys, field 

teams either move from place to place or repeat the surveys in different 

samples. 
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Nosseir et. al. [12] advocate the concept of mini-surveys for providing 

rapid feed-back to administrators to enable them to take corrective actions 

quickly. A mini-survey is a truncated one, asking a limited number of 

questions to a relatively small number of individuals and providing the 

results within a short time frame, say, of two months [10]. 

Thus, a preliminary ad-hoc and mini-survey in Goa Medical College 

(GMC), Bambolim, the only medical college in the state, Hospicio 

Hospital, Margao, Manipal Cancer Institute, Dona Paula and in various 

pathological labs in Margao, Panaji, Vasco was carried out to know the 

frequency of breast cancer in Goa. The expert opinion was that the breast 

cancer is common compared to any other type of cancer in females in 

Goa. They suggested to refer to GMC for data collection. 

2.2.2 Data collection and analysis : 

The definitive pathological diagnosis is done only in GMC and 

nowhere else in Goa. Hence, ultimately most of the patients are referred 

for the definitive pathological diagnosis in GMC. The records of these 

patients from various other hospitals and other health centres in Goa are 

maintained under the heading "Private register" in Department of 

Pathology, GMC. Thus, the "private register" gives an almost overall 

picture of the cases of a particular disease in Goa as such. 
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Registers containing the clinical records of patients with different 

types of cancer who reported to GMC and those from the "private 

register" were screened for 4 years, viz. 1994, 1995, 1996 and 1997. 

Data of the breast cancer patients was collected from these records using 

a format, which included their name, age, sex, diagnosis, stage, 

histopathology report and this data was analysed. In the private register, 

similar format was there with the inclusion of one more column for the 

private hospitals or primary health centres across Goa. According to the 

census, the mid year total population of Goa in 1996 was 12,70,052. This 

consists of 31.6% Hindu female population and 16.4% of Christian 

female population. According to the census of 2001 [13], the total 

population of Goa was 13,43,998 consisting of a female population of 

6,58,381 and male population of 6,85,617. 

2.3 RESULTS : 

The frequency of the ten most common cancer observed in Goa 

during 1994-1997 is listed in table 2.1. Cancer of the oral cavity and 

pharynx, irrespective of sex, is the commonest cancer, whereas, breast 

cancer ranks second. 
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Table 2.1 : Mean Annual Frequency of Ten Most Common Cancer in 
Patients Reported to Goa Medical College during 1994-1997: 

Rank Cancer Total % 
1 Oral cavity and pharynx 130 24.39 
2 Breast 70 13.13 
3 Cervix 38 07.13 
4 Stomach 32 06.00 
5 Oesophagus 25 05.00 
5 Rectum and colon 24 05.00 
6 Leukemia and lymphoma 23 04.00 
6 Lung 21 04.00 
7 Bladder 15 02.81 
8 Ovary 14 02.63 
9 Thyroid 13 02.44 
10 Others 90 16.90 

The mean annual frequency of the ten most common cancer 

observed in females admitted to GMC during 1994 —1997 is listed in table 

2.2 

Table 2.2: Mean Annual Frequency of Ten Most Common Cancer in 
Female Patients Reported to Goa Medical College, Goa : 

Rank Cancer Total % 
1 Breast 67 27.00 
2 Cervix 38 15.20 
3 Oral cavity and pharynx 33 13.20 
4 Ovary 14 05.60 
5 Rectum and colon 11 04.40 
6 Thyroid 10 04.00 
7 Stomach 08 03.20 
8 Leukemia and lymphoma 07 02.80 
9 Brain 06 02.40 
10 Others 31 12.40 

In Goan females, Breast cancer is the commonest cancer and 

shows highest incidence with a frequency of 27 % followed by cancer of 

cervix (15.2 %), oral cavity and pharynx (13.2 %), ovary (5.6 %) and 
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cob - rectum (4.4 %) (Table II). In 1997, the incidence of breast 

cancer in females reported to GMC is 42 per 100, 000 women. 

Religion based distribution of breast cancer observed in females 

admitted to GMC during 1994 — 1997 is listed in table 2.3. Religion based 

distribution of breast cancer observed in females from the private register 

of GMC during 1994 — 1997 is listed in table 2.4. The combined no. of 

breast cancer cases reported to GMC and those from the private register 

of GMC during 1994 — 1997 is listed in table 2.5. Histopathology of breast 

cancer for the years 1995 —1997 is listed in table 2.6 [14]. 

Table 2.3 : Religion Based Distribution of Breast Cancer in females 
reported to GMC during 1994-1997. 

Religion 1994 1995 1996 1997 Total 
Hindu 30 45 44 39 158 
Christian 20 25 24 35 104 
Muslim 3 3 1 07 
Total cancers 211 251 271 267 1000 

Table 2.4 : Religion Based Distribution of Breast Cancer in females 
as observed from the private register of GMC during 1994 — 
1997. 

Religion 1994 1995 1996 1997 Total 
Hindu 15 12 8 8 22 
Christian 7 8 6 15 22 
Muslim 2 2 
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Table 2.5: The combined no. of breast cancer (BC) cases reported to 
GMC and those from the private register of GMC during 1994 —
1997 

BC cases from 1994 1995 1996 1997 
GMC 53 70 71 75 
Private register 22 22 14 23 
Total 	 75  92 85 98 

Table 2.6: Histopathology of breast cancer for the years 1995 — 1997 

HISTOPATHOLOGY 1995 1996 1997 
Infiltrating Duct Carcinoma 66 69 68 
Lobular Carcinoma 2 1 2 
Colloid Carcinoma 1 1 1 
Medullary Carcinoma 1 1 
Cystosarcoma Phylloids 1 

Non Hodgkin, Lymphoma of Breast 1 
Serous Cyst Adenocarcinoma 1 

Breast cancer cases in females for the years 1994-1997 in different 

communities is represented in Figure 2.1. The frequency of breast cancer 

is higher in Christian female patients than in Hindu female patients and in 

Muslim female patients reported to GMC during 19941997. 
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Figure 2.1: Breast cancer cases in females for the years 1994-1997 in 
different communities. 

The religion based distribution of breast cancer amongst the female 

population of each religion is represented in Figure 11. 

Figure 2.2 : The religion based distribution of breast cancer 
amongst the female population of each religion 
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Note: 1 is Christian, 2 is Hindu and 3 is Muslim in the above figure. 
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The estimated total female population of Goa in 1997 is 1271320. It 

consists of 822544 (64.69%) Hindu female population, 380124 (29.89%) 

Christian female population and 68651 (5.39%) Muslim female population 

of Goa. The religion based distribution of breast cancer as per 1997 

female population of each religion is represented in Figure Ill, As per 1997 

female population in Goa, 0.0192 % of Hindu female population, 0.0273 

% of Christian female population and 0.0101 % of Muslim female 

population was affected with breast cancer. Thus, frequency of breast 

cancer is higher in Christian female population compared to that of Hindu 

female population and Muslim female population. 

Figure 2.3 The religion based distribution of breast cancer as per 1997 
female population of each religion 
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The annual number of cases of breast cancer reported to GMC, the 

average age and the minimum and maximum age of the patients is 

represented in table 2.7. 

Table 2.7 : The Association Between Annual Distribution of Breast Cancer 
and Age. 

Carcinoma 
of Breast 

1994/473 1995/515 1996/568 1997/574 

No. of cases 53 70 71 75 
Average Age 50 yrs 51 yrs 45 yrs 48 yrs 
Minimum Age 22 yrs 20 yrs 26 yrs 13 yrs 
Maximum Age  78 yrs 93 yrs 76 yrs 81 yrs 

The annual number of cases of breast cancer as observed from the 

private register of GMC during 1994 — 1997, the average age and the 

minimum and maximum age of the patients is represented in table 2.8. 

Table 2.8 : The Association Between Annual Distribution of 
Breast Cancer and Age 

Carcinoma 
of Breast 

1994 1995 1996 1997 

No. of cases 22 22 14 23 
Average Age 47 yrs 46 yrs 37 yrs 53yrs 
Minimum Age 19 yrs 25 yrs 19 yrs 25 yrs 
Maximum Age 69 yrs 93 yrs 50 yrs 71 yrs 

2.4 DISCUSSION 

The commonest cancer in females reported to GMC, for the 

years 1994-1997, as per the present study, was breast cancer (27%). 

Further, as per a recent study of National Cancer Registry Programme 

(NCRP), the commonest cancer in females reported to GMC is breast 

cancer with a frequency of 30% [9]. Thus, it is seen that there is an 
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increasing trend towards the occurrence of breast cancer in Goan 

females. This is in agreement with the national level increase as per the 

recent annual report of ICMR for year 1999-2000 [8], cancer of the 

breast in women has shown an increase in all urban registry areas of the 

country. 

Although Hindu breast cancer patients reported to GMC are 

more than Christians, it forms a small propoprtion of the actual Hindu 

female population in Goa. In contrast, although the number of Christian 

breast cancer patients reported to GMC is less in number than in Hindus, 

it forms a considerable population of the actual Christian female 

population in Goa. However, the Muslim patients are least in number. Our 

observation that Muslim patients are reported less in number compared to 

Hindu and Christian patients is in agreement with the earlier studies [16], 

[17], [18]. Thus, Christian females are at higher risk of breast cancer 

compared to other communities as observed from the hospital based 

data. 

In 1997, the estimated incidence of breast cancer in females 

reported to GMC is 42 per 100, 000 women. Populations at high risk of 

breast cancer are from countries of North America, with incidence rates of 

US white women going up to 103.7 per 100, 000 [10]. High rates are also 

reported from Europe and Australia. In countries like India, Japan, China 

and those of Africa, the highest recorded incidence rates from various 

regional registries for the year 1990, are 23.5, 33.4, 26.5 and 29.5 per 
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100, 000 respectively [11], which are more than 50 % lower than the few 

`low' rates of high risk populations. The age standardized rates for breast 

cancer for Bangalore is 21.4, Bhopal is 22.2 , Chennai is 22.4 and Delhi is 

29.0 and is different in these cities [8]. However, Goa has a 

comparatively higher incidence of BC, which may be partially due to 

westernized lifestyle. This agrees with the observation of Coleman et al. 

(1993) that the incidence rate in Asian women is rising and is associated 

with a shift towards a more westernized lifestyle [12]. Family history of 

breast cancer increases the risk 2 to 3 fold and the role of some genes 

viz. BRCA1 and BRCA2 in the predisposition to the disease has been 

identified [13], [14] but only 5% to 10% of breast cancer cases are due to 

inherited (germline) mutations. 

Variation in incidence between different regions of the world in a 

particular type of cancer is much greater than all-sites cancer, which has 

led to the view that much of human cancer is caused by environmental 

factors — human behaviour, habits and lifestyle as well as external factors 

over which the individual has no control. On the basis of differences 

observed between the highest and the lowest incidence rates for various 

sites of cancer and the shift in incidence pattern of migrant populations 

towards the host country, it has been estimated that almost 80% of all 

human cancers have a large environment component and therefore 

preventable [10]. 
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2.5 CONCLUSION 

There is a high frequency of breast cancer in Goa and this frequency is 

increasing over a period of time. The high frequency of breast cancer in 

Goa exhibits a similar trend in other parts of the country and other parts of 

the world. This high risk may be attributed to either due to environmental 

factors and / or genetic factors or an integrated action of these factors. By 

knowing the exact cause, it is possible to have the remedial measures 

such as gene therapy and other treatment methods through genetic 

counselling. 

2.6 REFERENCES 

[1] Tomatis L., ed. Cancer causes, occurrence and control. No. 100 Lyon: 
IARC, 1990 

[2] Parkin D.M., Bray F., Ferlay J.and Pisani P. (2001) 
Mini review estimating the world cancer burden : Globocan 2000 
Int. J. Cancer, 94, 153-156. 

[3] Jensen 0.M., Parkin D.M., MacLennan R., et al., eds. Cancer 
registration principles and methods, IARC, Sci. Publ. No. 95. Lyon: 
IARC, 1991. 

[4] Aoki K., Tominaga S., Hirayama T. et al. Cancer prevention in 
developing countries. Nagoya, Japan: University of Nagoya Press (for 
UICC), 1982. 

[5] Rothman K. J., Greenland S.. Modem epidemiology, 2nd  ed. 
Philadelphia: Lippincot-Raven, 1998. 

[6] The World Health Report 1997, WHO, Geneva,76, 30. 



49 

[7]. The Annual Report (1986), National Cancer Registry Programme, 
ICMR, Ansari Nagar New Delhi. 

[8] The Annual Report (2001), National Cancer Registry Programme, 
ICMR, Ansari Nagar New Delhi, 1-21. 

[9] International Epidemiological Association, (1983) : A Dictionary of 
Epidemiology, edited by J.M. Last, first edition, Oxford University 
Press, New York. 

[10] K. Raghava Prasad. Health Surveys In Biostatistics Perspectives in 
Health Care Research and Practice. Editors B.L. Verma, G. D. 
Shukia, R.N. Srivastava, CBS Publishers and Distributors, Delhi 
1994. 

[11]White K.L. (1985): Health Surveys : who, why and what ? World 
Health Statistics, 38, 2-14. 

[12] Nosseir N.K., McCarathy, J., Gillespie, D.G. and Shah, F. (1986): 
Using mini-surveys to evaluate community health programmes. 
Health Policy and Planning 1, 67-74. 

[13] Population of Goa crosses 13 lakh mark. April 6, 2001, The Navhind 
Times. 

[14] Deshpande T.M., Shyama S.K., Pandey A.K. and Nadkarni N. (1998) 
High frequency of breast cancer in Goa and scope of genetic studies. 
4th  International Conference on Genetics, Health and Disease, Guru 
Nanak Dev University, Amritsar. 

[15] Nadkami N. S. and MaIlya. (2001) The NCRP project (ICMR-WHO) 
June to December 2001, presented in a workshop, Bangalore. 

[16] Bhandari N. V. Study of breast cancer, M. D. thesis. May 1977, 1-63. 

[17] Rodrigues D. A. J. Clinicopathological study of breast cancer, M. D. 
thesis. July 1989, 1-178. 



50 

[18] Kambli R.A. Clinical study of cancer of female breast, M. D. thesis. 
July 1995, 1-89. 

[19] Notani P. (2001) Global variation in cancer incidence and mortality, 
Current Science 81, 5, 465-474. 

[20] Parkin, D.M. Whelan S. L Ferlay J., Raymond L. and Young J (eds). 
Cancer Incidence in Five Continents, vol. VII. International Agency for 
Research on Cancer (IARC). Scientific Publication 143, IARC, Lyon, 
France, 1997. 

[21] Coleman, M. P., Esteve , J., Damiecki, P., Arshan, A. and Renard, H. 
(eds), Trends in Cancer Incidence and Mortality, International Agency 
for Research on Cancer (IARC), Scientific Publication 121, IARC, 
Lyon, France, 1993. 

[22] Miki, Y., Swensen J., Eidens D.S., Futreal P.A., Harshman K., 
Tavtigian S., Liu Q., Cochran C., Bennett L.M., Ding W., Bell R., 
Rosenthal J., Hussey C., Tran T., McClure M., Frye C., Hattier T., 
Phelps R., Strano A.H., Katcher H., Yakumo K., Gholami Z., Shaffer 
D., Stone S., Bayer S., Wray C., Bogden R., Dayananth P., Ward J., 
Tonin P., Narod S.,Bristow P.K. Norris F.H., Helvering L., Morrison 
P., Rostek P., Lai M., Barrett C., Lewis C., Neuhausen S., Albright 
L.C., Goldgar D., Wiseman R., Kamb A., and Skolnick M. (1994) 
A strong candidate for the breast and ovarian cancer susceptibility 
gene BRCA1 Science, 266, 66-71, 

[23] Wooster R., Neuhausen S.L., Mangion J., Quirk Y., Ford D., Collins 
N., Nguye K., Seals S., Tran T., Averill D., Fields P., Marshal G., 
Narod S., Lenoir G.M., Lynch H., Feunteun J., Devilee P., Cornelisse 
C.J., Menko F. H., Daly P.A., Ormiston W., McManus R., Pye C., 
Lewis C.M. Cannon- Albright L.A., Peto J., Ponder B.A.J., Skolnic 
M.H., Easton D.F., Goldgar D.E., Stratton M.R. (1994) Localization 
of breast cancer susceptibility gene, BRCA2, to chromosomes 13812-
13, Science 265, 2088-2090. 



CHR 	AL STUDIES 

CHAPTER THREE 



51 

3.1 INTRODUCTION 

Breast cancer is a complex disease in which numerous genetic 

aberrations occur and accordingly a number of genetic changes have 

been identified in breast tumors [1]. Some of these involve specific 

genetic loci that directly contribute to one or more attributes of 

transformation, i.e., dysregulated proliferation and invasion, while other 

changes confer genetic instability that increases the possibility of 

acquiring subsequent, specific genetic lesions relevant to tumorigenesis. 

The knowledge of specific genetic changes and their biological 

consequences is critical to an understanding of the natural history of 

breast tumors and the development of rational means to prevent and treat 

them . 

Chromosomal rearrangements play an important role in the activation 

of protooncogenes and inactivation of tumor suppressor genes [2]. 

Several types of genetic predisposition to cancer may be associated with 

constitutional chromosome instability Thus, it is generally accepted that 

chromosomal alterations are causal events in the development of 

neoplasia. The conceptual basis for using chromosomal aberrations in 

peripheral blood lymphocytes (PBL) as a biomarker has been the 

hypothesis that the extent of genetic damage in PBL reflects similar 

events in the precursor cells for carcinogenic processes in the target 
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tissues [1]. The somatic mutation theory of cancer, i.e., the concept that 

neoplasia originates in a single cell by an acquired genetic change, 

remains the paradigmatic view of cancer pathogenesis, supported by a 

wealth of experimental evidence [2]. 

Many reports from all over the globe, including from India, confirm 

the presence of chromosomal aberrations in human breast cancer [1], [2], 

[3], [4]. However, no detailed reports are available on the studies of breast 

cancer in Goa, especially the genetic aspects. Our preliminary study 

shows that the state has high frequency of breast cancer. Spontaneous 

chromosomal instability has been correlated with cancer predisposition 

[4]. Genetic predisposition to cancer may be caused by several 

mechanisms. One of the possibilities is genetic instability, which in some 

cases is expressed as chromosome instability. Individuals with genetic 

instability may generate more cells with mutations or chromosomal 

aberrations than those with more stable genomes. One of these aberrant 

cells in a target tissue may happen to possess a genetic constitution 

equivalent to the first step of carcinogenesis [5]. 

Spontaneous chromosomal instability is being evaluated by employing 

various cytogenetic techniques, wherein all the chromosomal aberrations 

are analysed. Chromosomal abnormalities, both structural and numerical 
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types, have long been speculated of playing a key role in tumor initiation 

and progression. In certain neoplasias, it is evident that there are two 

types of chromosomal changes, viz. a) primary — responsible for 

neoplastic transformation and b) secondary — responsible for tumor 

growth, heterogeneity and metastasis. Primary anomalies can be 

effectively tested by cytogenetic methods. By recognizing a primary 

anomaly, it could be possible to identify high-risk individuals and then the 

early diagnosis or establishment of genetic predisposition to neoplasia.. 

[2]. 

Peripheral lymphocytes of the family members have also revealed 

similar chromosomal abnormalities to those present in the breast 

carcinoma cells [3]. Monakhov et al. (1996) [4] have reported heritability 

of marker chromosomes. Collectively, these findings suggest that a few 

anomalies at the chromosomal level may already be present in the 

individuals much before the initiation of the disease. One may remain 

asymptomatic or may develop breast cancer in the life time depending on 

the interactions of genetic make-up and other confounding risk factors [5]. 

Chromosomal aberrations in circulating lymphocytes may have 

predictive value for cancer onset [6], [7]. Lymphocyte cultures of breast 

cancer patients have exhibited phenomena like premature chromosome 

condensation and double minutes which generally are reported in tumor - 



54 

cells. This indicates that the genetic / molecular mechanisms usually 

expressed in tumor tissue are at times manifested in circulating 

lymphocytes [8]. Analysis of mutations in BRCA1 [9] and BRCA2 [10] may 

help significantly in identifying the lifetime risk of breast cancer [11]. Such 

molecular analysis at population level is a costly affair and hence a 

primary screening of breast cancer patients with highly sensitive 

marker(s) using inexpensive methodology is necessary. 

Cytogenetic alterations play a key role in tumor initiation and 

progression. Presence of such anomalies in the normal Peripheral Blood 

Culture (PBC) could be used to identify individuals in high-risk groups. 

Therefore, early diagnosis, cure and in some cases prevention of such 

tumors can be achieved. 

Present work is undertaken to analyse the chromosomal instability 

in breast cancer patients using peripheral blood culture as the major 

objective. 

3.2 MATERIALS AND METHODS 

Chemicals and salts used were of a good grade. Fine chemicals such 

as Phytohaemaggluttinin M (DiFco), McCoy's 5a Medium (HimEDiA), and 

Fetal Calf Serum (CENTRON), were used. 



55 

Subjects : 

Histopathologically confirmed Breast cancer (BC) patients reported to 

the major hospitals in Goa, viz. Goa Medical College at Bambolim, 

Hospicio Hospital at Margao and Manipal-Goa cancer and General 

Hospital at Dona Paula during September 2000 to September 2001 were 

selected for the study. Normal, healthy females who were free from any 

chronic or acute diseases and those who were not exposed to X-ray 

treatment in the recent past (5 years) consisted the control group (C 

group). 

Altogether, 79 subjects were studied. This consisted a total of 47 

females with ages ranging between 26 years and 81 years, consisting of 

28 patients from the Surgery Department (S group) and 19 patients from 

the Radiotherapy Department (RT group). Peripheral blood was collected 

from the patients of Surgery Department before they underwent any kind 

of treatment including chemotherapy. The Control (C) group consisted of 

32 females with ages ranging from 20 years to 65 years. Informed 

consent was taken from the patients and controls prior to the collection of 

their blood samples. 

Culturing of leucocytes  : 

Peripheral blood of BC patients and controls was cultured following 

the modified method of Moorhead et. al. (1960) (12). 
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A) Materials : 

1. McCoy's 5a Medium : 

McCoy's 5a medium powder (Himedia) 11.9 g was dissolved in 

one litre double distilled water and the pH was adjusted to 7.4 with 

the a pinch of Sodium bi carbonate. The solution was filtered 

using 0.22 micron filter in a Tarson's sterile filter assembly. 

Antibiotics were added to the medium and this medium was stored 

at —20°C. 

2. Antibiotics : 

a) Benzyl penicillin : Stock solution of this was prepared by 

dissolving the contents of the vial in 5 ml of made in sterile 

distilled water. This solution was added to culture medium to 

achieve a final concentration of 0.02 mg/ml. 

b) Streptomycin sulphate : Stock solution of this was prepared 

by dissolving the contents of the vial in 5 ml of made in sterile 

distilled water. This solution was added to culture medium to 

achieve a final concentration of 0.1 mg /ml. 

3. Fetal Calf Serum : 

Sterile Fetal Calf Serum (Centron) was procured and stored at 

-20°C. 

4. PHA-M : Stock solution of this was prepared by dissolving 5 mg in 
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5 ml of made in sterile distilled water. This solution was added to 

culture medium to achieve a final concentration of 0.1 mg/ml. 

5. Heparin : Preservative free heparin (commercially available 5m1 

vial) 0.1 ml was drawn into a sterile disposable syringe 

aseptically and blood was collected in this heparinized syringe. 

6. Colchicine : The stock solution ( 0.1 mg/ ml) was prepared in 

sterile distilled water and was stored under aseptic conditions at 

4°C. 

B) Methodology : 

Collection of Blood Samples : 

About 2.0 ml of venous blood was drawn separately into a sterile, 

heparinized, disposable syringe; from each of the patients, as well as, 

from those of control individuals, the subjects cited above. 0.5 ml of this 

blood was inoculated into the culture vial (30 ml) containing 5.0 mi of 

culture medium, 1.0 ml of FCS, 0.2 ml of PHA, 0.02 ml of Benzyl penicillin 

and 0.1 ml of Streptomycin sulphate under aseptic conditions. The 

cultures were incubated for a period of sixty mine and half hours at 37 °C 

with intermittent mixing up and releasing of CO2, once a day. For each 

test sample, cultures were set up in duplicate. At the end of incubation 

period, 0.2 ml of colchicine (0.01%) was added to each culture vial in 
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order to arrest the dividing cells at metaphase stage and each culture was 

further incubated for a period of 45 minutes. 

C) Harvesting : 

Materials : 

1. Hypotonic Solution (0.075 M) : 

Potassium chloride (KCI) 

Glass Distilled Water 

 

5.59 gm 

1000 ml 

 

 

2. Carnoy's fixative : Methanol : Glacial acetic acid (3:1, V:V). 

This was prepared fresh everytime and chilled before use. 

Methodology: 

1. The contents of the culture vial were centrifuged at 1000 rpm 

for 5 minutes. 

2. The supematant was discarded and the pellet was 

resuspended in 8 mi of hypotonic KCI solution prewarmed to 

37°C, incubated for 12 min. at 37°C and then centrifuged at 

1000 rpm for 10 min. 

3. After removal of supematant, the cells were fixed in freshly 

prepared fixative and kept at 4 °C overnight. 

4. Next day, the cells were centrifuged at 1000 rpm for 10 min. 
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5. Two or three changes were given with the fresh fixative each 

exposure to fixative lasting for 20-30 minutes until a colourless 

cell pellet was obtained. 

D) Preparation of metaphase plates: 

After the last centrifugation the pellet was dissolved in small 

amount of fresh fixative to form a thick homogenous suspension. A 

test slide was prepared by placing a drop of the cell suspension on a 

pre-cleaned, grease-free, chilled, slide and dried immediately over a 

slide warmer kept at 40°C for a 2 minutes. 

The slide was examined under a microscope to see whether the 

concentration of cells and the spreading of chromosomes enabled 

detailed examination of metaphases. 

The rest of the slides were prepared after making suitable 

concentrations of solutions with fresh fixative. 

E) Staining : 

Materials : 

Giemsa Stain : a) Stock solution : 

Giemsa powder 	 1.0 gm 

Glycerol 	 54 ml 

Methanol 	 84 ml 

1.0 g of Geimsa powder was dissolved in 54 ml of glycerol 

which was mixed thoroughly over a magnetic stirrer kept at 56 °C 

for two hours. The solution was allowed to cool till it reached room 
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temperature and then 84 ml of methanol was added and mixed 

well on the stirrer overnight. It was filetered using Whatman 

No.1 filter paper and the filtrate formed the stock solution. 

b) Working Solution : Working solution of stain was prepared by 

dissolving 2 ml of stock solution of Giemsa and 2ml of 10% 

disodium hydrogen phosphate buffer and in 46.0 ml of distilled 

water (pH 6.8). 

The metaphase plates were stained in this solution for 10 

min. in distilled water and air dried. 

F) Chromosome examination : 

Well spread metaphase plates were screened under oil imersion 

objective of Zeiss Trinocular Research microscope. 

G) Chromosomal analyses : 

Different types of Chromosomal aberrations (CA), were identified, 

analysed and recorded as per the descripions outlined in the 

criteria recommended by WHO [13]. The percentages of the 

various types of CA in observed in C group, RT group and S 

group were calculated. Selected metaphase plates were 

microphotographed. 

H) Statistical Analysis : 

The data was statistically analysed using student T test. The 

database was created in MS-Word 2000. 
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3.3 RESULTS 

The frequency and variety of chromosomal abnormalities (CA) found 

in the BC patients are represented in the table 3.1. 

Apart from dicentrics (27.65 %), other CA such as Telomeric 

Associations (TA) (34.04%), chromatid breaks (25.53%), Premature 

Centromeric Separation (PCS) (12.76%), ring chromosomes (8.15%) and 

gaps (4.25%) were found in BC patients and in controls, except a dicentric 

these CA were not observed. 

Dicentrics, were seen in 7 subjects from RT group out of 47 (RT+S) 

BC patients (14.89%) and in 7 out of 19 (36.84%) RT patients. There 

were dicentrics in 6 subjects from S group out of 47 BC patients (RT+S) 

(12.76%) and in 6 out of 28 (21.42%) S group patients. 

Table 3.2 showing the frequency of dicentrics in Breast Cancer patients 
and Controls 

Subjects 
Total no.of 
subjects 

Subjects 
with 

dicentrics 

Total no. of 
metaphase 

plates 

Total 
dicentrics 

Dicentrcis / 
metaphase 
plate 

RT 
19 7 50 24 0.025 

S 28 6 50 7 0.005 

RT+ S 
47 13 50 31 0.013 

C 32 1 50 1 0.0006 

Note : RT — Radiotherapy group 
S - Surgery group 
C - Control group 



Table 3.1 : Frequency of chromosomal aberrations in breast cancer patients and controls (* Significant at 5 % level) 

Subjects 
Total 

subjects 
studied 

Subjects with 
Dicentrics Subjects with 

TA 

Subjects with 
chromatid break Subjects 

with 
PCS 

Subjects with 
ring 

chromosome 

Subjects 
with 
gap 

Total 
CA 

No. % No. % No. % No. % No. % No. )̀/0 No. 

S group 

28 6 21.42 * 8 28.57 * 6 21.42 * 4 14.28 * 1 3.57 2 7.14 96.42 

RT 
group 

19 7 36.84 8 42.10 6 31.57 2 10.52 3-  15.78 0 0 139.81 

RT + S 
group 

47 13 27.65 * 16 34.04 * 12 25.53' 6 12.76 * 4 8.52 2 4.25 112.75 

C group 

32 1 

, 

3.13 0 0 0 0 0 0 0 0 0 0 3.13 

Note : Total number of metaphases observed in each subject under such group is 50. 
Frequency of CA is measured per cell 
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The no. of dicentrics were more (24) in RT group compared to that in 

(7) S group. See tables 3.4 to 3.9. See plates for CA. 

Comparison between BC patients and C group : A statistically 

significant higher percentage of dicentrics is observed in BC patients 

(27.65%) compared to the controls (3.13%) (t = 2.804) (P is significant at 

0.05 level) P=0.006. 

Comparison between S group and C group : A statistically significant 

higher percentage of dicentrics is observed in S group (21.43%) 

compared to the controls (3.13%) (t = 2.205) (P is significant at 0.05 

level) P=0.0314 

Comparison between RT group and S group : The percentage of 

dicentrics (14.89%) (7 RT out of total 47 BC) was slightly higher in RT 

group compared to the percentage of dicentrics (12.76%) (6 S out of total 

47 BC) in S group. However, this difference is not statistically significant . 

Telomeric Associations (TA) were seen in 8 subjects from RT 

group out of 47 (RT+S) BC patients (17.02 %) and in 8 out of 19 ( 

42.11%) RT patients. There were TA in 8 subjects from S group out 

of 47 BC patients (RT+S) (17.02 %) and in 8 out of 28 (28.57%) S group 

patients. 
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Table 33 showing the frequency of TA in Breast Cancer patients and 
Controls 

Subjects 
Total no. 

of subjects 
Subjects 
with TA 

Total no. of 
metaphase 

plates 
Total TA 

TA / 
metaphase 

plate 

RT 19 8 50 12 0.012 

S 28 8 50 18 0.012 

RT+ S 47 16 50 30 0.012 

C 32 0 50 0 0 

Note RT — Radiotherapy group 
S - Surgery group 
C - Control group 

The no. of TA were more (18) in S group compared to that in (12) 

RT group. 

Comparison between BC patients and C group  : 

The TA was not found in control individuals and was found in 

34.04% of BC patients compared to total (47) BC patients. This difference 

is statistically significant. (t = 3.7) (P is significant at 0.05 level) P=0.0004 

Comparison between S group and C group  : A statistically 

significant higher percentage of TA is observed in S group (28.57%) 

compared to the controls (0% ) (t = 3.25) (P is significant at 0.05 level) 

P=0.001. 



Table 3.4 showing the frequency of chromatid break in Breast Cancer patients 
and Controls 

Subjects 
Total no. 

of 
subjects 

Subjects 
with 

chromatid 
break 

Total no. of . 
metaphase 

plates 

Total 
chromatid 

break 

Chromatid 
break / 

metaphase 
plate 

Chromatid 
break / 50 
metaphase 

plates 
RT 

19 6 50 8 0.16 0.008 

S 28 6 50 8 0.16 0.005 

RT+ S 
47 12 50 16 0.32 0.006 

C 32 0 50 0 0 0 

Note : RT — Radiotherapy group 
S - Surgery group 
C - Control group 

Table 3.5 showing the frequency of PCS in Breast Cancer patients 
and Controls 

Subjects' 
Total no. 

of 
subjects 

Subjects  
with PCS 

Total no. of 
metaphase 

plates 
Total PCS 

PCS / 
metaphase 

plate 

PCS / 50 
metaphase 

plates 
RT 

19 2 50 5 0.1 0.005 

S 28 4 50 5 0.1 0.003 

RT+ S 
47 6 50 10 0.2 0.004 

C 32 0 50 0 0 0 

Note : RT — Radiotherapy group 
S - Surgery group 
C - Control group 



Table 3. 5 Age and CA in controls 

Age 
group 

No. of 
subjects 

No. of 
Dicentrics 

No. of 
subjects 

No. 
of 
TA 

No. of 
subjects 

No. of 
chromatid 
break 

No. of 
subjects 

No. 
of 
PCS 

No. of 
subjects 

No. of 
Ring 
chromo 
some 

No. of 
subjects 

No. 
of 
gap 

20-30 - - - - - - - - - - - - 

31 -40 1 1 - - - - - - - - - 
41-50 - - - - - - - - - - - 
51-60 - - - - - - .. - - - - - 
61-70 - - - - - - - - - - - -  

Table 3.7 Age and CA in BC patients 

Age 
group 

No. of 
subjects 

No. of 
Dicentrics 

No. of 
subjects 

No. 
of 
TA 

No. of 
subjects 

No. of 
chromatid 
break 

No. of 
subjects 

No. 
of 
PCS 

No. of 
subjects 

No. of 
Ring 
chromo 
some 

No. of 
subjects 

No. 
of 
gap 

25-35 1 - 1 2 1 1 1 1 1 1 - - 
36-45 5 6 5 7 4 6 1 2 1 1 2 3 
46-55 2 2 6 8 2 2 1 4 1 1 - - 
56-65 3 10 3 8 3 4 1 1 1 1 - - 
66-75 3 - 1 3 2 3 2 2 - - - - 
76-85 - - - - - - - - - - - 



Table 3.8 showing the frequency of Ring chromosome in Breast Cancer patients 
and Controls 

Subjects 
Total no. 

of 
subjects 

Subjects 
with Ring 

chromosome 

Total no. of 
metaphase 

plates 

Total Ring 
chromosome 

chromosome 
/ metaphase 

plate 

ing 
 

Ring 
chromosome 

/ 50 
metaphase 

plates 
RT 

19 3 50 3 0.06 0.003 

S 28 1 50 1 0.02 0.0007 

RT+ S 
47 4 50 4 0.08 0.001 

C 32 0 50 0 0 0 

Note : RT — Radiotherapy group 
S - Surgery group 
C - Control group 



Table 3.9 showing the frequency of gap in Breast Cancer patients 
and Controls 

Subjects 
Total no. 

of 
subjects 

Subjects 
 with gap 

Total no. of 
metaphase 

plates 
Total gap 

Gap / 
metaphase 

plate 

Gap / 50 
metaphase 

plates 
RT 

19 0 50 0 0 0 

S 28 2 50 3 0.06 0.002 

RT+ S 47 2 50 3 0.06 0.001 

C 32 0 50 0 0 0 

Note : RT — Radiotherapy group 
S - Surgery group 
C Control group 
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Comparison between RT group and S group :  

The percentage of TA (17.021%) (8 RT and 8 S out of total 47 BC) 

was similar in both the RT and S groups. This difference is not statistically 

significant . 

Chromatid break were seen in 6 subjects from RT group out of 47 

(RT+S) BC patients (12.76%) and in 6 out of 19 (31.57 %) RT patients. 

There were chromatid break in 6 subjects from S group out of 47 BC 

patients (RT+S) (12.76%) and in 6 out of 28 (21.42%) S group patients. 

Comparison between BC patients and C group : 

The chromatid break was not found in control individuals and was 

found in 25.53% of BC patients compared to total (47) BC patients. This 

difference is statistically significant (t = 3.1) (P is significant at 0.05 level) 

P=0.002. 

Comparison between S group and C group : A statistically significant 

higher percentage of chromatid break is observed in S group (28.57%) 

compared to the controls (0% ) (t = 2.2) (P is significant at 0.05 level) 

P=0.03. 

Comparison between RT group and S group : 

The percentage of chromatid break (12.76%) (6 RT and 6 S out of 
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total 47 BC) was similar in both the RT and S groups. This difference is 

not statistically significant. 

PCS were seen in 2 subjects from RT group out of 47 (RT+S) BC 

patients (4.25 %) and in 2 out of 19 (10.52 %) RT patients. There were 

PCS in 4 subjects from S group out of 47 BC patients (RT+S) ( 

8.51%) and in 4 out of 28 (14.28%) S group patients. 

Comparison between BC patients and C group : 

The PCS was not found in control individuals and was found in 

12.76% of BC patients compared to total (47) BC patients. This difference 

is statistically significant . (t = 2.1) (P is significant at 0.05 level) P=0.03. 

Comparison between S group and C group : A statistically 

significant higher percentage of PCS is observed in S group (14.28.%) 

compared to the controls (0% ) (t = 2.2) (P is significant at 0.05 level) 

P=0.03. 

Comparison between RT group and S group : 

The percentage of Premature Centromere Separation (PCS) (8.510%), 

(4 S out of total 47 BC) in S group is higher than in RT group PCS 

(4.25%). (2 RT out of total 47 BC) This difference did not reach statistical 

significance. This difference is not statistically significant. 

Ring chromosome were seen in 3 subjects from RT group out of 47 

(RT+S) BC patients ( 6.38 %) and in 3 out of 19 (15.78 %) RT patients. 
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There were Ring chromosome in 1 subject from S group out of 47 BC 

patients (RT+S) ( 2.12 %) and in 1 out of 28 (3.57%) S group patients. 

Comparison between BC patients and C group : 

The ring chromosome was not found in control individuals and was 

found in 8.52% of BC patients compared to total (47) BC patients. This 

difference is not statistically significant . 

Comparison between S group and C group : A higher percentage of 

ring chromosome is observed in S group (3.57%) compared to the 

controls (0% ). However, this difference is not statistically significant . 

Comparison between RT group and S group : The percentage of 

ring chromosome (6.38%) (3 RT out of total 47 BC) was higher in RT 

group compared to the percentage of ring chromosome (2.126%) (1 S out 

of total 47 BC) in S group. This difference is not statistically significant. 

Gaps were not seen in subjects from RT group but they were seen in 

2 out of 28 (7.14 %) S group patients. There were gaps in 2 subjects 

from S group out of 47 BC patients (RT+S) (4.25 %). 

Comparison between BC patients and C group : 

The chromatid gap was not found in control individuals and was found 

in 4.25% of BC patients compared to total (47) BC patients. This 

difference is not statistically significant. 



PLATE 1 

Metaphase plates of Breast Cancer patients 

Figure 3.1 : A normal metaphase plate of breast cancer patient. 

Figure 3.2 A metaphase plate of breast cancer patient with 
dicentrics. 

Figure 3.3 The enlarged view of fig. 32 highlighting dicentrics. 
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Figure 3.2 

Figure 3.3 



PLATE 2 

Breast Cancer patients 

Figure 3.4 : A metaphase plate of breast cancer patient with TA. 

Figure 3.5 : The enlarged view of TA. 
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PLATE 3 

Breast Cancer patients 

Figure 3.6 : A metaphase plate of breast cancer patient with 
chromatid break. 

Figure 3.7 : The enlarged view of chromatid break. 
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PLATE 4 

Breast Cancer patients 

Figure 3.8 : A metaphase plate of breast cancer patient with PCS. 

Figure 3.9 and 3.10 : The enlarged view of PCS. 
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PLATE 5 

Breast Cancer patients 

Figure 3.11 : A metaphase plate of breast cancer patient with ring 
chromosome. 

Figure 3.12 :The enlarged view of ring chromosome. 
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Comparison between S group and C group : A higher percentage of gap 

is observed in S group (7.14%) compared to the controls (0% ). However, 

this difference is not statistically significant . 

Comparison between RT group and S group : 

The percentage of gap in S group is (4.25%) (2 S out of total 47 BC) 

and in RT group gap were not observed. This difference is not statistically 

significant. 

3.4 DISCUSSION 

Significant increase of CA's observed in the present study of S group 

of BC patients compared to the Control group clearly indicates their role in 

the induction of BC by chromosomal instability. 

Further, the high increase in the frequency of dicentrics as observed 

by us indicates that dicentrics may be a major kind of chromosomal 

aberration causing the induction of BC. 

Although it is reported from earlier studies [14],[15] that radiation 

increases the frequency of dicentrics, we could not find a statistically 

significant increase of dicentrics in the radiation treatment group of BC 

patients in comparison with the S group patients who were not exposed to 

radiation or any other kind of therapy. This is supplementary to our 

observation of dicentrics induced BC in Goa. 



68 

Further, the frequency of dicentrics is not significant in the RT+S group 

compared to that of S group. This again supports the active role of 

dicentrics in the induction of BC. 

High incidence of chromatid breaks was observed in the S group of 

BC patients in the present study in comparison to the C group. This 

indicates that breaks represent a major kind of chromosomal instability 

responsible for the induction of BC. Further, the statistically insignificant 

increase of chromatid breaks in the RT group of patients compared to the 

S group, indicates that radiation has not induced high number of 

chromatid breaks in these BC patients. It has been suggested that 

chromosome breaks and gaps is the primary event of chromosome 

instability [16]. 

Chromosomal breaks can also be observed as the result of the 

clastogenic effect of physical or chemical environmental agents. However, 

none of our patients was known to have been exposed to such agents. 

The association between exposure to viral agents and 

chromosomal break has been suspected for a long time [17], [18] and had 

recently been confirmed [19]. However, no preclinical viral infection was 

observed in our BC patients. 
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TA is found to be another important kind of chromosomal aberration 

seen both with S group and RT group of patients [20], [21]. They are in 

slightly higher frequencies in both groups compared to frequencies of 

breaks in them. This increase may either be due to the breaks induced at 

the telomeric regions or due to the sticky ends of chromosomes. 

Telomeric Associations (TAs) induced chromosome instability in patients 

with esophageal squammous cell carcinoma [22]. TAs observed in BC 

patients compared to controls is in agreement with Xiao et al, Paz-y-Mino 

et al 2001[23], Sharma HW et al 1996 [24] and is also indicative of 

chromosome instability in BC patients. 

TM are reported to form dicentric, multicentric and ring 

chromosomes in pediatric solid tumors [25]. Hence, the ring 

chromosomes observed in BC patients, although not statistically 

significant, may be due to TM. 

However, the frequency of other CM viz gaps, ring chromosomes and 

PCS are very low in the BC patients of both S and RT groups. This may 

indicate that they are less important in the induction of BC. Further, it may 

also indicate that radiation may not induce such aberrations in BC 

patients in significant quantities. 

From the present study, we may conclude that dicentrics, chromatid 

breaks and TA are the major kinds of chromosomal aberrations seen in 
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BC patients in Goa and are responsible for chromosomal instability and 

cancer induction in these patients. Further, we may even presume that 

radiation may not induce significant levels of CA in the BC patients 

although a slight increase of all the varieties of CAs were observed in RT 

groups compared to the S group. 

All these observations indicate and confirm the presence of certain 

level of chromosome / genetic instability in BC patients. Although 

chromosomal instability is a well-known characteristic of a number of 

recessive disorders, none of our BC patients showed any of the signs 

usually associated with them. This clearly indicates the genetic etiology 

and genetic predisposition of BC in these patients. 

The relationship between a high frequency of spontaneous 

chromosomal aberrations and some forms of cancer is reported [26], [27], 

[28], [29], [30], [31]. The phenomenon of increased chromosome fragility 

deserves further study because it might be involved in the pathogenesis 

of breast cancer. Thus, chromosome instability may be considered as a 

reaction to environmental agents which through genome alteration, may 

play a (fundamental) role in mammary cells proliferation and eventually, 

also in the increased risk of malignancy [5]. 

The results of this study raise, however, important questions 

concerning practical monitoring of latent chromosome instability and 
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recognition of individuals at high risk. In this respect investigation of a 

greater number of patients appears to be important . 

3.5 CONCLUSION 

TA and dicentrics are the commonly observed chromosomal 

aberrations in BC patients compared to controls. This indicates that 

genetic instability is there in BC patients. 

Thus, it is proposed that an increased level of chromosomal 

breakage may be a relevant biomarker of cancer risk assessment. This is 

supported by different studies showing an increase in CA among cancer 

patients compared with controls. In addition, individuals with inherited 

predisposition to spontaneous chromosome breakage (Bloom's 

syndrome, Fanconi's anaemia and ataxia talangiectasia) have an 

increased risk of leukaemias and other cancers. 
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FA STUD 

CHAPTER FOUR 



4.1 INTRODUCTION 

`Pedigree' is a diagrammatic representation of a genealogy, a 

set of familial relationships. It is a method of recording genetic information 

in a form that can be readily and unambiguously interpreted. The word 

Pedigree is derived from the Latin words gpes' and `gnus' meaning literally 

"foot of crane", a reference to the lines in the pedigree specifying 

particular relationships. Pedigrees are usually constructed with reference 

to a particular phenotypic (potentially genetic) trait [1]. 

Family history can be represented in the form of a pedigree chart. 

This pedigree chart can be used as a ready reference to see the role of 

genetic factors in breast cancer. From the pedigree chart different 

mutations and their inheritance can be detected. Family history can thus 

be helpful in diagnosing genetic disorders. It can also provide information 

about the natural history of the disease and about variation in its 

expression. It can clarify the pattern of inheritance, indicate which other 

family members are at risk and also allow the estimation of the recurrence 

of this in them. 

In medical science, role of pedigree chart is self-evident. It 

provides a lot of valuable information for counselling the family at the 

basic level, including genetic counselling. Genetic counseling, can be 
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defined as a process by which patients or relatives at risk of a disorder 

that may be hereditary, are advised of the consequences of the disorder, 

the probability of developing and transmitting it and the ways in which this 

may be prevented or ameliorated. 

Sporadic breast cancer : A breast cancer case with no other family 

history of breast carcinoma through two generations including siblings, 

offspring, parents, aunts and uncles and both sets of grandparents [2]. 

Familial breast cancer : A breast cancer case with a family history 

including one or more first or second degree relatives with breast cancer 

that does not fit the hereditary breast cancer definition given later. It is 

important to note that a patient with one or more first-degree relatives 

with breast cancer in this familial breast cancer category has an 

approximate three fold excess lifetime risk when compared with patients 

in the general population who do not have affected first-degree relatives. 

Hereditary Breast Cancer (HBC): HBC is characterized by a 

significantly earlier age of breast cancer onset (average age of onset, 45 

years), an excess of bilateral breast cancer, a greater frequency of 

multiple primary cancer such as cancer of the breast and ovary in the 

HBOC syndrome and an autosomal dominant inheritance pattern for 

cancer susceptibility. Surveillance and management strategies for HBC 

must be in accord with these clinical features and therefore clearly differ 

from that required for sporadic cases [3]. 
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The terms 'familial breast cancer' and 'hereditary breast cancer' are 

frequently interchanged. Familial breast cancer implies that two or more 

first-degree relatives have had breast cancer and some familial factors 

are thought to underlie development of the disease. Hereditary breast 

cancer refers to cancer that occurs when the family history suggests a 

highly penetrant major gene for breast cancer, characterized by early age 

of onset, high incidence of bilateral disease and association with other 

tumours and autosomal dominant inheritance [4]. 

About one-third of women with breast cancer have a positive family 

history of one or more first-degree relatives with the disease [5]. Positive 

family history is an important risk factor for the development of carcinoma 

of the breast. The autsomal dominant transmission can be inferred from 

the appearance of breast cancer in multiple generations, with multiple 

family members being affected. As with all autosomal dominat conditions, 

children of an affected parent have a 50% risk of inheriting the mutated 

allele. The term familial breast cancer is used to describe the appearance 

within a family of multiple cases of breast cancer, but may be with 

insufficient evidence for autosomal dominant transmission [6]. 

The study of inherited predisposition to cancer is of clinical relevance, 

because family members at high risk may be helped by screening or by 

advice about prevention. It is also of biological interest, because the 

families offer a means to identify genes that may have important normal 
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roles in the control of growth and differentiation and which when faulty can 

predispose to malignancy. 

Rare cases may be instructive in themselves and inherited cases may 

have lessons for cancers in general because mutation of the same genes 

may be involved in the development of the inherited and the more 

common non inherited forms of the same cancer. 

Patients from Hereditary Breast Cancer-prone (HBC) families provide 

one of the most powerful and potentially cost effective models for cancer 

prevention and control. These families illustrate several important 

clinical/genetic features such as age of cancer onset, bilaterality and/or 

multiple primary cancer occurrences, incomplete gene penetrance, and 

the identification of putative obligate gene carriers. Interpretation of HBC 

pedigrees is dependent upon the understanding of these issues, which 

may enable the physician to more readily identify those individuals who 

might benefit from highly targeted breast cancer control measures. 

Cancers generally arise from a single cell that has been changed 

dramatically by a series of genetic alterations. Hence, calculation of a 

theoretical risk for a condition with a Mendelian mode of inheritance is 

simple. However, in some cases it is possible to derive further information 

from pedigree, from consideration of additional factors and/or from 

supplementary tests that will permit a more accurate calculation of a 

specific risk. 
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Hereditary cancer-prone families provide one of the most powerful and 

potentially cost-effective models for cancer prevention and control. There 

are more than 200 Mendelian inherited disorders which predispose to 

cancer. The magnitude of the hereditary cancer problem may also be 

viewed in the context that about 5 to 10% of the toatal cancer burden is 

clearly hereditary, while approximately 15 to 25% is familial. Furthermore, 

of the remaining so-called sporadic occurrences of cancer, an unknom 

fraction of these will represent new germiline mutations wherein, in the 

absence of genetic biomarker, their genetic etiology will only be 

recognized prospectively. Advances in biomarker research might enable 

highly targeted surveillance and management strategies for cancer control 

benefit among at-risk patients [7]. 

On the basis of genetic model of breast cancer and on the specific 

pattern of affected relatives and their age at diagnosis, the counselor can 

offer calculated probabilities. This strategy has the disadvantage of 

ignoring other individual risk factors and assuming a genetic model for 

every family. Thus it is hoped that having a quantitative estimate of risk in 

a clinical setting may motivate women at high risk to undergo surveillance 

[8]. 
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The BRCA1 gene was initially localized to chromosome 17q21 in 

families with breast-ovarian cancer and early-onset breast cancer and 

cloned in 1994. BRCA1 is a large gene and is composed of 22 coding 

exons, distributed over roughly 100 kilo bases of genomic DNA [9]. 

Genetic linkage studies have shown that almost all multiple-case breast-

ovarian cancer families are counted segregating mutations in BRCA1. At 

age 40 years, women who inherit a mutation in BRCA1 are at roughly 200 

- fold greater risk of breast cancer than the general population. This risk 

decreases somewhat with age but remains elevated roughly 15-fold to 

age 70 years. 

The BRCA2 gene was localized to chromosome 13q and cloned in 

1995 [10]. BRCA2 gene is composed of 26 coding exons distributed over 

roughly 70 kilo bases of genomic DNA. Like BRCA1, BRCA2 appears to 

be a tumor suppressor gene. (11). Like BRCA1, BRCA2 is thought to 

account for approximately 40% of the families with apparent hereditary 

predisposition to breast cancer and to confer a high risk of early-onset 

breast cancer in females. [12] 

However, knowledge regarding all possible mutations and the 

relationship between risk factors and mutations is incomplete [3]. The 

identification of genetic mutations thought to be directly responsible for 

the development of breast cancer presents a major advance in our 



81 

understanding of this disease. Mutations in BRCA1 and BRCA2 are 

thought to be responsible for the majority of inherited breast cancer [13]. 

Polymerase Chain Reaction 

Polymerase Chain Reaction (PCR) an ingenious and highly sensitive 

new tool in molecular biology was originally developed by Mullis and 

Faloona (1986). [14] The technique is based on the in vitro enzymatic 

synthesis / amplification of new DNA strands on the template using 

oligonucleotide sequences as primers. 

4.2 MATERIALS AND METHODS 

In a retrospective study of breast cancer from the Departient of 

Radiology at Goa Medical College, Bambolim, Goa, as well as from other 

nearby hospitals from July 1997 to April 1999, the family histories of 95 

patients were collected. Pedigree charts were made as per the guidelines 

of Water Fuhrmann and Fredrick Vogel [15]. Probands were contacted 

through self or physician referral, or through their identification in the 

various hospitals in Goa during the course of their breast cancer 

evalutation and treatment. Questionnaires were distributed to the 
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probands, to their first and second degree relatives (both sets of 

grandparents, aunts, and uncles) if available. Personal interview was 

made with selected relatives in order to increase the accuracy of our 

dataset. Information was gathered from every patient employing a 

questionnaire and pedigree charts were constructed and analysed. 

Normal, healthy females who were free from any chronic or acute 

diseases and those who did not have any family history for any type of 

cancer consisted the control group. The questionnaires included the 

information on hereditary as well as environmental aspects. Among 

environmental aspects, dietary habits and other habits such as 

consumption of alcohol, smoking, consumption of tobacco, pan-masala 

was studied. Other aspects such as mental tention, type and period of 

contraceptive used, exposure to radiation, to heat and to electromagnetic 

waves was included. Exposure to smoke (polluting gases, automobile 

smoke, etc.), exposure to pesticides was also included. 

Blood samples were collected from Goa. Phenol-chloroform extracted 

DNA from blood was amplified using PCR reaction for exon 2, 5, 11, 13 

and 20 of BRCA1 gene and exon 2, 9, 11, 18 and 20 of BRCA2 gene. 

These exons were selected because it is reported that these are 

frequently mutated in breast cancer. The PCR amplified products were 

subjected to SSCP analysis. 
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4.2.1 Extraction of genomic DNA from peripheral blood : 

5 ml peripheral venous blood was collected in heparinised blood collection 

vial (15ml, Coming, USA). To this was added 3 volumes of blood lysis 

buffer (155mM NH4CI, 10mM KHCO3 , 0.1 mM EDTA pH 8.0), kept on ice 

for 15 min and centrifuged at 3,000 rpm for 10 min at 4 °C. The 

supernatant ws discarded and the lymphocyte cell pellet was suspended 

in 5ml SE solution (75mM NaCI, 20mM EDTA pH 8.0) to which was added 

1 ml 10% SDS and Proteinase K (100pg/m1) and incubated overnight at 

37°C. After phenol, 

phenol:CIA and CIA extractions and precipitation in 2.5 volume of ethanol 

with 1/10 volume of 3M sodium Acetate. Vacuum dried DNA pellet and 

dissolved in TE (Tris-EDTA). The estimation of genomic DNA 

concentration was done by electrophoresis of 1 pl or 2 pl of DNA 

solution on an ethidium bromide stained 1% agarose gel with 1 pg Hind 

III-digested lamda DNA molecular weight marker and stored at -20 °C. 

4.2.2 Determination of genomic DNA concentration 

The estimation of concentration of genomic DNA solution, was done 

using a dual beam UV spectrophotometer (Cecil, USA) at wavelengths 

260 nm and 280 nm and the concentration of DNA was calculated using 

the following formula: 

(Absorbance 260xDilution factorx50) = DNApg/m1 

Alternatively the quality and the approximate quantity of genomic DNA 

was determined by electrophoresis of 1111 or 2p.I of DNA solution on an 
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ethidium-bromide stained 1% agarose gel in 1xTE buffer with 1gg Hind Ill-

digested lamda DNA molecular weight marker as reference. 

M 1 2 3 4 5 6 7 8 9 10 11 12 

Fig. 4.1: Determination of quality and quantity of genomic DNA from 
breast cancer biopsies, visualized on an ethidium bromide-
stained 1% agarose gel. 
Lane 1-Hind III-digested A.-DNA molecular weight marker. 
Lane 2-12- Sample genomic DNA from breast cancer biopsies. 

The primers which were synthesized in an ABI 381A DNA 

synthesizer (Applied Biosystems, Foster City, California, USA) and 

purified by a reverse phase HPLC (Shimadzu, Japan), were procured and 

amplification of different BRCA1 and BRCA2 exons was done (for primers 

see Table-1). A typical PCR amplification was performed in 25 ill reaction 

volume containing 10 mM Tris-HCI (pH 8.4), 50 mM KCI, 1.5 mM MgCl2, 

200 p.M of each dNTP (dATP, dCTP, dGTP,dTTP), 5 pmoles of each 

oligonucleotide primers, 100-500 IA of genomic DNA and 0.5U Taq DNA 

polymerase. (Perkin-Elmer Cetus, Norwalk, CT, USA). The temperature 

profiles used for amplification of exons of BRCA1 and BRCA2 are 

provided in Table 2. 
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After amplification, 100 of PCR products was electrophrosed and 

visualised on an ethidium bromide strained 3% agarose gel under a short 

wave UV transilluminator. 

Table 4.1: Oligonucleotide primers used for amplification of different 
exons of BRCA1 and BRCA2 gene: 

Primer Nucleotide 
position in 
genomic DNA 

PCR 
amplified 
fragment 
size (bp) 

Primer Sequence 

BRCA 1 
Exon 2 4557-4580 258 (+)5'-GAA GTT GTC ATT TTA TAA ACC 

4793-4814 TTT-3' 
(-)5'-TGT CTT TTC TTC CCT AGT ATG T- 
3' 

Exon 5 22092-22111 235 (+)5'- CTC TTA AGG GCA GTT GTG AG - 
22307-22326 3' 

(-)5'- TTC CTA CTG TGG TTG CTT CC -3' 
Exon 11 37187-37208 188 (+)5'- AAA GCC AGG GAG TTG GTC TGA 

37355-37374 G -3' 
(-)5'- GTG CTC CCA AAA GCA TAA A -3' 

Exon 13 46100-46120 320 (+)5'- AAT GGA AAG CTT CTC AAA GTA 
46399-46419 — 3' 

(-)5'- ATG TTG GAG CTA GGT CCT TAC 
— 3' 

Exon 20 71518-71537 401 (+)5'- ATA TGA CGT GTC TGC TCC AC — 
71899-71918 3' 

(-)5'- GGG AAT CCA AAT TAC ACA GC — 
3' 

BRCA 2 
Exon 2 440-462 258 (+)5'- CTC AGT CAC ATA AGG AAT GC — 

677-697 3' 
(-)5'- CAA CAC TGT GAC GTA CTG GGT 
— 3' 

Exon 9 399-418 266 (+)5'- TAA CTG W TCA CCA AAA GT — 
645-664 3' 

(-)5'- TCA AAA CAA CAA CAA CAA AA — 
3' 

Exon 11 4458-4478 97 (+)5'- GGG AAG CTT CAT AAG TCA GTC 
4532-4554 -3' 

(-)5'- TrT GTA ATG AAG CAT CTG ATA 
CC — 3' 

Exon 18 435-457 468 (+)5'- CTT GTT TAA ACA GTG GAA TTC 
883-902 TA — 3' 

(-)5'- TAA CTG AAT CAA TGA CTG AT — 
3' 

Exon 20 425-443 294 (+)5'- ACT GTG CCT GGC CTG ATA C-3' 
696-718 (-)5'- TGT TAA ATT CAA TCG GAG ATT 

CT — 3' 
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Table 4.2 : Temperature profile for amplcations of different exons of 
BRCA1 and BRCA2 gene. 

1 Cycle 
Initial denaturation 95°C 4 min 

30 Cycles 
Denaturation 95°C 30 Sec 
Primer annealing 58°C 30 Sec 
Synthesis 72°C 30 Sec 

1 Cycle 
Final extension 72°C 5 min 

4.2.3 Single strand confirmation polymorphism (SSCP): 

258 by 

Fig. 4.2 : PCR amplification of exon 2 of BRCA 1 tumour suppressor 
gene showing amplimer of 258 bp. 
Lane 1: Hae III-digested 4:tx174 DNA molecular weight marker. 
Lane 2-12- Breast cancer DNA. 

SSCP was performed by radiolabelling the PCR products following 

regular amplification of 25 cycles for an additional 10 cycles where dCTP 

was replaced with [a-P32] dCTP (specific activity, 4000 Ci/ mmole) 

(BARC, India) in the PCR mix. Thus for a typical PCR mix of 100 ill meant 
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for 10 samples (10 µI each) 1 ill (10.tCi) of [0C-P31 dCTP was added with 

other reaction component being the same. For loading each sample, 1 11.1 

radiolabelled PCR product was diluted with 9 volumes (10 times) of 

denaturing solution (95% formamide, 20 mM EDTA pH 8.0, 0.05% xylene 

cyanol and 0.05% bromophenol blue) and heat denatured for 5 min at 

95°C, chilled on ice for 5 min. Three microliters of this diluted products 

was applied to non-denaturing electrophoresis in a 6% polyacrylamide gel 

with 10% glycerol. The gel was run in 0.5xTBE for 12 hr at 200V in Base 

Ace-r"" sequencing gel apparatus (Stratagene GmbH, Germany) at 

17+ 1 °C, dried and exposed to x-ray film with intensifying screen at - 

70°C. Alterations in electrophoretic mobility shifts in single strand DNA 

bands were analysed by their comparison to that of normal controls. 

4.2.4 Automatic sequencing 

PCR products that showed altered mobility in SSCP were sequenced 

using an ABI Prism 310 Automated Sequecer. Before sequencing the 

PCR products were purified using Ammonium Acetate / Ethanol 

precipitation method. The cycle sequencing of the purified products was 

performed using BIG Dye Terminator Cycle Sequencing Ready Reaction 

Mix with Amplitaq DNA Polymerase FS, o the Gene AMP PCR 9700. The 

PCR conditions were set as follows: 96 °C for 10 sec, 50°C for 5 sec, 60°C 

for 4 min., for 25 cycles. After cycle sequencing extension products were 

purified to remove the unincorporated dye-labeled terminators using the 

Ethanol / Sodium Acetate precipitation method. The air-dried labeled 
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purified products were resuspended in 20 ill Template Suppressor 

Reagent, chilled on ice and loaded on the 310 Sequencer. The sequence 

were analyzed using Sequencing Analysis Software 3.4.1 on a Mac OS 

9.1 

4.2.5 Ammonium acetate purification of PCR products for 

DNA sequencing 

Briefly, it involves addition of an equal volume of 5M ammonium 

acetate (pH 5.0) and twice the volume of isopropanol to the PCR 

products. The mixture was vortex and incubated at room temperature for 

10 min. The mixture was centrifuged for 15 min at 14,000g at 4 °C, the 

pellet washed with 500111 70% ethanol, dried for 15 min in vacuum and 

dissolved in either distilled water or TE (pH 7.4). The estimation of DNA 

concentration was done either by gel electrophoresis or 

spectrophotometrically. For checking the quality of PCR products an 

aliquot of purified PCR product was analyzed by electrophoresing it 

alongwith 11.1g Hae-III-digested DNA molecular marker on 3% ethidium-

bromide stained agarose gel (FMC Bioproducts, USA) and visualized 

under a UV transilluminator. 

The database was created in MS-Word 2000 and the pedigree charts 

were prepared in MS-Powerpoint 2000. 
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4.3 RESULTS 

The Frequency of positive family history of cancer in BC patients and 

controls is represented in table 4.3. 

Table 4.3: Frequency of positive family history of cancer in BC patients 
and controls 

OBSERVATIONS NUMBER PERCENTAGE 

No. of BC patients 95 - 

Total BC Patients with 
positive family history 
of BC including other 

cancer 

13 13.7% 

Total BCPatients with 
positive family history 

of only BC 
7 (Cases I to VII) 7.4% 

BC Patients with 
positive family history 

of cancer other than BC 
6 (Cases VIII to XIII) 6.3% 

Total no. of controls 66 - 

Out of 95 Breast Cancer (BC) patients, 7 BC patients had positive 

family history of breast cancer (7.4%), whereas, 6 BC patients had family 

history of other types of cancer (6.3%) thus, 13 BC patients (13.7 %) were 

having family history of cancer and the remaining 82 BC patients (86.32 

%) were sporadic. 
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Pedigree of BC patients with positive family history of BC 

Case I : 

Proband is diagnosed with BC. All the three generations were affected 

by breast cancer. The proband's maternal aunt and the proband's 

maternal grandmother's sister were affected by breast cancer. 

I 

II 
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Case II : 

Proband is diagnosed with BC. One generation is affected with BC. 

Proband's sister was also diagnosed with BC. 

I 

0 0 0 11 • 
Case III : 

Proband is diagnosed with BC. One generation is affected by cancer. 

Proband's eldest sister with BC, followed by her eldest brother who was 

diagnosed with liver cancer. Further, her 2n d  as well as 3rd  elder sisters 

were diagnosed with BC. Proband's maternal uncle's son was diagnosed 

with throat cancer at the age of 25. Thus, 5 out of 9 members, of the 

same sibling suffer from cancer. 
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Case IV : 

Proband is diagnosed with BC. One generation is affected with 

breast cancer. Proband's eldest sister and her immediate younger sister 

had BC. The proband's paternal aunt's daughter had BC. Proband's 

daughter is normal. 

1 
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I 

III 

0 	 

• • 0 
II 0 

IV 0 

Case V: 

One generation is affected by BC. Proband was diagnosed with 

BC and her younger sister was also diagnosed with BC. 

I 

II 
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Case VI : 

Proband is diagnosed with BC. One generation is affected by BC. 

Proband's maternal aunt 's daughter was also affected with breast 

cancer. 

O 

CO 

Case VII : 

Proband is diagnosed with BC. One generation is affected by BC. 

Proband's elder sister developed BC. 
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I 

II 

II 

Pedigree of BC patients with positive family of cancer other than 

BC 

Case VIII : 

Proband is diagnosed with BC. Two generations were affected by 

cancer. Proband's maternal aunt was affected by brain tumor. 
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I 

II 

III 

Case IX: 

Proband is diagnosed with BC. Two generations were affected by 

cancer. Proband's father was affected by intestinal cancer. 

I 

C. 0 IL 	 
7-* 

III E 

II 
	II 
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Case X: 

Proband is diagnosed with BC. Two generations are affected by 

cancer. Proband's maternal uncle was affected by cancer of the cheek. 

I II 	 I 	I0 0 

II o 000 ❑❑ 	 0 0 0 • 

III 
	 0 E 

Case XI : 

Proband is diagnosed with BC. Proband's maternal uncle was 

affected with cheek cancer at 57 years. Thus, two generations are 

affected by cancer. 
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I 

Case XII : 

Proband is diagnosed with BC. Two generations are affected by 

cancer. Proband's maternal and paternal grandmother had cancer. 

I 

II 

III 
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Case XIII: 

Proband is diagnosed with BC. Two generations are affected by 

cancer. Proband's father was diagnosed with certain type of cancer. 

z 

BRACA gene analysis of BC patients : Cases III to VII were analysed for 

BRCA1 and 2 mutation analysis. 

BRCA1 and BRCA2 mutation analysis : 

BRCA1 gene mutation was detected in 2 (28.5%) out of 7 breast 

cancer patients analysed. This mutation occurred only in exon 

I 

II 
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2 of BRCA1 gene. Sequencing of both these samples revealed a 

heterozygous A-T transvesionisubstitution at nuclotide 4706 of BRCA1 

gene leading to conversion of colon 23 from GAG to GTG showing 

change of amino acid from Glutamic acid to Valine. The pedigree of these 

two cases are shown in Case HI. No mutations were detected neither in 

other exons of BRCA1 gene nor any of the exons of the BRCA2 gene. 

Table 4.4 : Mutations of the BRCA1 gene in two breast cancer patients. 

Codon 
	

Nucleotide 
change 

23 
	

GAG ----GTG 

23 	GAG ----GTG  

Amino acid change 

Glutamic acid ----
Valine 

Glutamic acid --- 
Valine 

Age 	Family 
history 

37 

39 

NORMAL MUTANT 
BRCA1 EXON 2 Ca Br F 

Figure 4.3 : A red peak is seen in the mutant (see arrow) indicating T 
which is not there in normal. 
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Figure 4.4 : PCR-SSCP analysis of exon 2 of BRCA1 gene in breast 
Cancer. 

Among environmental aspects, dietary habits and other habits such as 

consumption of alcohol, smoking, consumption of tobacco, pan-masala 

was studied. Most of the breast cancer patients were not consuming 

alcohol, tobacco and pan-masala. One of the patients reported that there 

may be a co-relation between mental tension in the conscious or 

subconscious mind and the induction of breast cancer. Most of the 

patients were also not exposed to radiation, to heat, to electromagnetic 

waves, to smoke (polluting gases, automobile smoke, etc.) or to 

pesticides. 

4.4 DISCUSSION 

Majority of the reports available endorse the view that besides the 

environmental factors, genetic factors play a very important role in the 

induction of breast cancer. Our present observation of 7 % of positive 

cases of family history of breast cancer is in agreement with other similar 

reports where 5% to 9 % of breast cancers are reported to be hereditary. 

Hereditary breast cancer is believed to account for 5-9 per cent of all 

breast cancers [16] and inherited factors are thought to contribute to 25-

35 per cent of cases diagnosed before the age of 30 years [17]. 



1 
	

2 
	

4 
	

6 
	

7 

Figure 44: PCR-SSCP analysis of exon 2 of BRCA1 gene in breast 
Cancer. 

Lane 1 : 	Normal control 
Lane 2: 	Sample showing altered band mobility indicative of presence 

of a mutation. 
Lane 3 to lane 7: Breast cancer samples 
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In Case ,I where three generations are affected by breast cancer, the 

risk of breast cancer has repeatedly been found to be increased in close 

relatives of breast cancer [18] 

Occurrence of BC in 4 out of 9 siblings of a normal couple without BC 

(case III) may indicate that these siblings might have inherited the BC 

alleles in a recessive form from both of their parents. Hence, a recessive 

mode of inheritance of BC may be genetically predisposed to BC. Further, 

several kinds of environmental impact might have played a role in the 

induction of cancer in these individuals. 

In cases which had two or more generations affected with breast or 

other type of cancer had a higher risk of breast cancer in Goan cases with 

family history of breast cancer. Thus, the relative risk in case one where 

three generations are affected by breast cancer must be very high. 

Sattin et al. (1985) [19] found that the relative risk (RR) of a woman 

with an affected first degree relative was 2.3; for a woman with an 

affected second degree relative, it was 1.5 and for women with both an 

affected mother and sister, the RR was 14. Similarly, the relative risk 

according to Sattin et al can be applied to Goan BC patients. 

The familial cases of BC exhibit that there is an inherited component 

in BC [20] Although only a few exons were analysed in the present study, 

the trend shows a lower prevalence of mutation of BRCA gene in these 
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patients. This is in agreement with many references from various parts of 

globe. [21], [22], [23], [24]. Reports on BRCA1 familial breast cancer 

cases showed that 21% mutation observed in Southern region of India 

[24]. 

Data based on genetic linkage analysis of breast cancer families 

suggest that 45% of all hereditary cases of breast cancer are associated 

with BRCA1 mutation [25] and 35% to BRCA2 mutation [26], [27]. 

However, our result shows that only 29% of the breast cancer families 

carry mutation in BRCA1 gene. This prevalence is certainly lower than the 

predicted values by the above groups. The higher frequency of BRCA 

mutation reported by above authors [25, [26, [27], [28] [29] may be due to 

the fact that those studies considered extremely high-risk families that 

included multiple affected individuals for several generations. Further, the 

smaller size of the family and less number of affected individuals in the 

family of most of the patients of our study may perhaps explain the lower 

BRCA mutation frequency. 

We could observe heterozygous A-T transvesion/substitution at 

nuclotide 4706 in exon 2 of BRCA1 gene leading to conversion of codon 

23 from GAG to GTG showing change of amino acid from Glutamic acid 

to Valine. This change in BRCA1 gene of 2 cases, two first degree 

relatives of particular case III may indicate the molecular level change 

responsible for the induction of BC in these individuals. 
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The molecular mechanism of BRACA gene in case of BC is yet to be 

analysed fully. However, both BRCA1 and BRCA2 genes also play a 

crucial role in DNA repair, maintenance of genomic integrity and 

transcriptional regulation. Therefore any alteration in BRCA1 or BRCA2 

genes may lead to loss of control of DNA repair, transcriptional activation 

and cell cycle regulatory activities of the cell and htereby promote the 

initiation of BC. 

4.5 CONCLUSION 

Seven percent of BC patients exhibit a positive family history of BC. 

A mutation was found in exon 2 of BRCA1 gene in 2 sisters represented 

diagrammatically in the text of case III. No mutations were there in 

BRCA2 gene. 

Thus, case III and case IV, there is a high risk of breast cancer as 

studied from the pedigree chart. If complete family history is known upto 

many generations, the mode of inheritance also can be studied. 

Thus pedigree charting is the starting point for any genetic study as far 

as cancer is concerned. In Indian circumstances, where the surveillance 

for breast cancer is quite poor, this study can be a good beginning to 

understand the importance of surveillance. 

Genetic counseling is an important tool in the prevention of breast 

cancer, as well as, for its early detection. This has a very important role 

especially at places where the incidence of breast cancer is relatively 
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high. The counselor can offer calculated probabilities of the risk involved 

in the concerned individuals. 
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5.1 INTRODUCTION 

Being under Portuguese rule for about 450 years, a considerable 

proportion of Goans, over a period of time, acquired the Portuguese 

lifestyle where the diet is predominantly of non-vegetarian type and other 

habits such as smoking, consumption of alcohol, are common. Goa being 

gifted with a lengthy coastal belt, fishes and other sea food items form the 

major part of Goan's everyday diet. 

In Goa, there are three major communities viz., Hindu, Christian 

and Muslim. Some affluent sections of people of these communities 

exhibit more or less, a western trend with regard to dietary and other 

habits. Being a tourist place of international fame, many national and 

international tourists visit Goa. They especially, the western tourists also 

have influenced Goan lifestyle to a considerable extent. 

Animal products like eggs, chicken, mutton, etc are routinely 

consumed by majority of people while pork is consumed mainly by 

Christian community. Paddy is cultivated to a considerable extent in Goa 

although vegetables are sparsely grown here. Hence, rice and fish form 

the staple diet of a Goan. Thus, majority of Goan population consumes 

non-vegetarian diet on a routine basis. 

The liquor is cheaply and readily available here compared to 

other parts of the country. Hence, consumption of alcohol is very 

common and other habits like smoking, is also part of the lifestyle of 

several Goans. 
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These lifestyle or environmental factors may contribute 

considerably towards the induction of breast cancer either directly or may 

interact with the genetic factors, in a multifarious way and induce 

malignancy. Its interesting to study the relation of these dietary and other 

habits with the high incidence of breast cancer in the state. Further, to find 

out whether these habits have any effect on the genome stability is also 

important in knowing the etiology of the disease. Once, some insight is 

gained into the cause of the disease, preventive measures can be 

advised. 

The concept that specific dietary chemical substances act as tumor 

initiators, co-carcinogens or tumor producing agents [1] provided the 

framework for many future studies of nutrition and carcinogenesis. 

Several points must be considered in evaluating the relationship of 

environmental exposure to breast cancer. Among these considerations 

are the mechanism of tumorigenesis, timing of environmental exposure 

and genetic modulation of exposure [2]. 

The observations in human migrants and rodent models 

strongly suggest that additional efforts should be directed to understand 

the combined effects of diet, nutrition, endocrine status and genetic 

factors during adolescence and how they may combine to modify breast 
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development and susceptibility to cancer. Genetic testing, as part of a 

comprehensive risk assessment of women, could greatly facilitate the 

evaluation of dietary and other breast cancer prevention strategies [3]. 

Hence, it is recommended to carry out studies on the genetic make up of 

the breast cancer patients along with the environmental factors. 

In order to have a better understanding of the effect of dietary and 

environmental factors on human genome and the induction of breast 

cancer, this preliminary study was undertaken. 

Case controls studies are relatively simple and economical to carry 

out and are increasingly used to investigate causes of diseases, 

especially rare diseases. They include people with a disease (or other 

outcome variable) of interest and a suitable group of people unaffected by 

the disease or outcome variable. The occurrence of the possible cause is 

compared between cases and controls. Data concerning more than one 

point in time are collected. Case-control studies are thus longitudinal, in 

contrast to cross-sectional studies [3]. 

Case-control studies have been called retrospective studies since the 

investigator is looking backwards from the disease to a possible cause. 

This can be confusing because the terms retrospective and prospective 

are increasingly being used to describe the timing of data collection in 

relation to the current date. In this sense a case-control study may be 
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either retrospective, when all the data dealn with the past, or prospective 

in which data collection continues with the passage of time [3]. 

A case-control study begins with the selection of cases, which should 

represent all the cases from a specified population. The most difficult task 

is to select controls so as to sample the exposure prevalence in the 

population that generated the cases. Furthermore, the choice of controls 

and cases mustnot be influenced by exposure status, which should be 

determined in the same manner for both. It is not necessary for cases and 

controls to be all-inclusive; in fact they can be restricted to any specified 

subgroup, such as old people, males or females [3]. 

The controls should represent people who would have been designated 

study cases if they had developed the disease. Ideally, case-control 

studies use new (incident) cases to avoid the difficulty of disentangling 

factors related to causation and survival, although studies have often 

been conducted using prevalence data (for example, case-control studies 

of congenital malformations) [3]. 

An important aspect of case-control studies is the determination of the 

start and duration of exposure for cases and controls. In the case-control 

design, the exposure status of the cases is usually determined after the 

development of the disease (retrospective data) and usually by direct 

questioning of the affected person or a relative or friend. The informant's 

answers may be influenced by knowledge about the hypothesis under 
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investigation or the disease experience itself. Exposure is sometimes 

determined by biochemical measurements (e.g. lead in blood or cadmium 

in urine), which can be affected by the disease. This problem can be 

avoided if accurate exposure data are available from an established 

recording system (e.g. employment records in industry) or if the case-

control study is carried out prospectively so that exposure data are 

collected before the development of the disease [3]. 

The association of an exposure and a disease ismeasured in a case-

control study bycalculation of the odds ratio (OR), which is the ratio of the 

odds (chance) of exposure among the cases to the odds in favour of 

exposure among the controls [3]. 

Odds Ratio (Cross-product ratio) : 

From a case control study, we can derive what is known as Odds Ratio 

(OR) which is a measure of the strength of the association between risk 

factor and outcome. Odds ratio is closely related to relative risk. The 

derivation of odds ratio is based on three assumptions : 

(a) the disease being investigated must be relatively rare. In fact the 

majority of chronic diseases have a low incidence in the general 

population; 

(b) the cases must be representative of those with the disease, and 

(c) the controls must be representative of those without the disease. 

The odds ratio is the cross product of the entries in table 5.1 which 

is represented below : 
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Table 5.1 : 

Disease 

yes 	 no 

Exposed 
	

a 	 b 

Not exposed 
	

c 	 d 

Using the data in Table 5.1, the odds ratio would be estimated as follows : 

Odds ratio = ad/bc [4]. 

The advantages and disadvantages of case control studies are 

summarized below. 

ADVANTAGES 

1. Relatively easy to carry out 

2. Rapid and inexpensive (compared with cohort studies) 

3. Require comparatively few subjects 

4. Particularly suitable to investigate rare disease / s about which little is 

known. But a disease which is rare in the general population (e.g. 

leukemia in adolescents) may not be rare in special exposure group 

(e.g. prenatal X-rays). 

5. No risk to subjects 

6. Allows the study of several different aetiological factors (e.g. smoking, 

physical activity and personality characteristics in myocardial infarction) 

7. Risk factors can be identified. Rational prevention and control 

programmes can be established. 

8. No attrition problems, because case control studies do not require 

follow-up of individuals into the future 
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9. Ethical problems minimal 

DISADVANTAGES 

1. Problems of bias, e.g., relies on memory or past records, the accuracy 

of which may be uncertain; validation of information obtained is difficult 

or sometimes impossible 

2. Selection of an appropriate control group may be difficult 

3. We cannot measure incidence, and can only estimate the relative risk 

4. Do not distinguish between causes and associated factors 

5. Not suited to the evaluation of therapy or prophylaxis of disease 

6. Another major concern is the representativeness of cases and controls 

5.2 MATERIAL AND METHODS 

Design : A retrospective case control design has been used for 

collecting a target number of 100 cases and an equal number of 100 

controls. In this preliminary study, the sample size is small and 

extrapolation is done to achieve uniformity between the cases and 

controls. 

`Case' definition: 

Newly diagnosed histologically confirmed breast cancer cases who 

reported to the Departments of Radiotherpay and Surgery of Goa 

Medical College, at Bambolim, Manipal Goa Cancer and General 

Hospital, at Dona Paula, Hospicio Hospital at Margao, and Vrundavan 

Hospital at Mapuca, are considered as cases. 
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`Control' definition: 

Healthy females from three villages viz Bicholim, Pole and Santacruz 

and 4 towns viz. Margao, Panjim, Vasco and Panda in Goa are 

considered as controls. 

Data collection from cases and controls: 

Data as recalled by the subjects on approximate quantities of the 

consumption of usual dietary habits at breakfast, lunch, evening snacks / 

tea time and at dinner and of other habits such as smoking, consumption 

of alcohol, tobacco and pan masala of the subject was collected following 

a questionnaire. Odd's ratio was calculated to study the risk associated 

with the dietary and other habits. The database was created in MS-Word 

2000 and in MS-Excel 2000. 

5.3 RESULTS 

The age wise and locality wise distribution of the subjects of this study 

is represented in table 5.2. The average age of the cases and controls 

was 53.8 ± 8.28 years and 52.7 ± 7.42 years respectively. 

Table 5.2: Distribution of cases and controls by age and residence 
distribution: 

AGE-GROUP (Years) CASES CONTROLS 
(Five Years) URBAN RURAL URBAN RURAL 

25 — 35 7 9 
36 — 45 8 12 10 15 
46 — 55 12 10 13 4 
56 — 65 14 16 10 18 
66 — 75 13 8 15 6 
TOTAL 54 46 57 43 

% 54 46 57 43 
Mean ±  SD  53.8 ± 8.28 (Years) 52.7 ± 7.42 (Years) 
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The dietary pattern among cases and controls is represented in table 

5.3 and in figure 5.1. 

Table 5.3 : Dietary pattern among cases and controls : 

Type Cases Controls Odds Ratio 
Vegetarian 21 11 1.00 

Non-Vegetarian 79 89 2.15 

Figure 5.1 : Dietary pattern am 	ases and controls 

Note : nv. 1 represents cases and no.2 represents controls in the figure. 

21 % of cases and 11 % of controls prefer only vegetarian type 

of diet while 79% of cases and 89% of controls prefer non-vegetarian type 

of food. Thus, Non vegetarians have twice the risk of breast cancer than 

that of vegetarians (odds ratio 2.15). 

The consumption pattern of vegetables among cases and controls is 

given in table 5.4 and in figure 5.2 

Table 5.4 : Consumption pattern of vegetables among cases and controls 

Frequency Cases Controls Odds Ratio 
Daily once 36 72 1.00 
Daily twice 64 28 4.57 
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Figure 5.2 : Consumption pa 4-441rn of vegb ifies among cases and controls 

Note : no. 1 represents cases and no.2 represents controls in the figure. 

36% of cases and 72% of controls were consuming vegetables daily 

once compared to 64% of cases and 28 % of controls who consumed 

daily twice. Those subjects who consumed vegetables daily twice had a 

four and half times higher protective effect from breast cancer over those 

who consumed daily once (Odds ratio 4.57). 

The consumption pattern of fruits among cases and controls is given in 

table 5.5 and in figure 5.3 

Table 5.5 : Consumption pattern of fruits among cases and controls 

Frequency Cases Controls Odds Ratio 
> Intake 36 87 1.00 
< Intake 64 13 11.89 

Note : ( >intake ) = frequency of intake is once in 2 days. 
( < intake )= frequency of intake less than once in 2 days. 
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Note : no. 1 represents cases ..v1 no.2 represents controls in the figure. 

36% of cases and 87% of controls were having higher intake of fruits 

compared to 64% of cases and 13 % of controls who were having less 

intake. Those subjects who were having higher intake of fruits had a 12 

times higher protective effect from breast cancer over those who were 

having less intake (Odds ratio 11.89). 

The consumption pattern of curds and buttermilk among cases and 

controls is given in table 5.6 and in table 5.7 respectively. 

Table 5.6 : Consumption pattern of curds among cases and controls 

Frequency Cases Controls Odds Ratio 

> Intake 29 30 1.00 

< Intake 71 70 1.05 

Note : ( >intake ) = frequency of intake is once in 2 days. 
( < intake )= frequency of intake less than once in 2 days. 
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Table 5.7 : Consumption pattern of buttermilk among cases and controls 

Frequency Cases Controls Odds Ratio 
> Intake 29 28 1.00 
< Intake 71 72 1.05 t 

Note : ( >intake ) = frequency of intake is once in 2 days. 
( < intake )= frequency of intake less than once in 2 days. 

In case of consumption of curds and buttermilk by cases and 

controls, no significant differences were obsereved. However, a protective 

effect is indicated for those subjects who were having higher intake 

compared to those who were having less intake (Odds ratio 1.05 for curds 

and 1.05 for buttermilk) 

The consumption pattern of butter among cases and controls is given in 

table 5.8 and in figure 5.4 

Table 5.8 : Consumption pattern of butter among cases and controls 

Frequency Cases Controls Odds Ratio 
> Intake 36 15 1.00 
< Intake 64 85 3.82 

Note : ( >intake ) = frequency of intake is once in 2 days. 
( < intake )= frequency of intake less than once in 2 days. 
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Figure 5.4: Consumption pattern of butter among cases and controls 

Note : no. 1 represents cases and no.2 represents controls in the figure. 

36% of cases and 15% of controls were having higher intake of 

butter compared to 64% of cases and 85 % of controls who were having 

less intake. Those subjects who were having higher intake of butter had a 

3.8 ,times higher protective effect from breast cancer over those who were 

having less intake. consumed (Odds ratio 3.81). 

The consumption pattern of cheese among cases and controls is given 

in table 5.9 and in figure 5.5 

Table 5.9 : Consumption pattern of cheese among cases and controls 

Frequency Cases Controls Odds Ratio 
> Intake 36 4 1.00 
< Intake 64 96 13.5 

Note : ( >intake ) = frequency of intake is once in 2 days. 
( < intake )= frequency of intake less than once in 2 days. 
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Figure 5.5 : Consumption pattern of cheese among cases and controls 

Note : no. 1 represents cases and no.2 represents controls in the figure. 

36% of cases and 4% of controls were having higher intake of cheese 

compared to 64% of cases and 96 % of controls who were having less 

intake. Those subjects who were having higher intake of cheese had a 

13.5 times higher risk from breast cancer over those who  were having 

less intake. consumed (Odds ratio 13.5). 

The consumption pattern of fish among cases and controls is given in 

table 5.10 and in figure 5.6 

Table 5.10 : Consumption pattern of fish among cases and controls 

Frequency Cases Controls Odds Ratio 
Non-consumers 22 10 1.00 

consumers 78 90 2.54 

> Intake 64 60 2.06 
< Intake 14 30 4.71 

Note : ( >intake ) = frequency of intake is once in 2 days. 
( < intake )= frequency of intake less than once in 2 days. 



Consumption pattern of fish in cases 
and controls 

122 

Figure 5.6 : Consumption pattern of fish among cases and controls 

Note : no. 1 represents non consumers 
no.2 represents consumers 
no. 3 represents higher intake 
no. 4 represents lower intake 

22% of cases and 10% of controls were not consuming fishes while 78% 

of cases and 90% of controls were consuming fishes. Among consumers, 

64% of cases and 60% of controls were having higher intake of fish 

compared to 14% of cases and 30 % of controls who were having less 

intake. Those subjects who were having higher intake of fish had a 4.71 

times higher risk of breast cancer over those who were having less 

intake. (Odds ratio 4.71). 

The consumption pattern of chicken among cases and controls is given in 

table 5.11 and in figure 5.7. 
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Table 5.11: Consumption pattern of chicken among cases and controls 

Frequency Cases Controls Odds Ratio 

Non-consumers 29 28 1.00 

consumers 71 72 1.05 

> Intake 36 35 1.00 

< Intake 35 37 1.09 

Note : ( >intake ) = frequency of intake is once in 2 days. 
( < intake )= frequency of intake less than once in 2 days. 

Figure 5.7 : Consumption pattern of chicken among cases and controls 

Note : no, 1 represents non consumers 
no.2 represents consumers 
no. 3 represents higher intake 
no. 4 represents lower intake 

29% of cases and 28% of controls were not consuming chicken while 

71% of cases and 72% of controls were consuming chicken. Among 

consumers, 36% of cases and 35% of controls were having higher intake 

of chicken compared to 35% of cases and 37 % of controls who were 

having less intake. No significant difference was observed among cases 

and controls with regards to intake of chicken. Both the groups had a 

similar risk of breast due to higher intake of chicken (Odds ratio 1.094). 



124 

The consumption pattern of mutton among cases and controls is given in 

table 5.12. 

Table 5.12: Consumption pattern of mutton among cases and controls 

Frequency Cases Controls Odds Ratio 
Non-consumers 29 55 1.00 

consumers 71 45 2.99 

> Intake 36 7 9.75 
< Intake 35 38 1.75 

Note : ( >intake ) = frequency of intake is once in 2 days. 
( < intake )= frequency of intake less than once in 2 days. 

29% of cases and 55% of controls were not consuming mutton while 71% 

of cases and 45% of controls were consuming mutton. Among 

consumers, 36% of cases and 7% of controls were having higher intake 

of mutton compared to 35% of cases and 38 % of controls who were 

having less intake. Those subjects who were having higher intake of 

mutton had a 9.753 times higher risk of breast cancer over those who 

were having less intake. (Odds ratio 9.753). 

The consumption pattern of beef among cases and controls is given in 

table 5.13 and in figure 5.8. 
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Table 5.13: Consumption pattern of beef among cases and controls 

Frequency Cases Controls Odds Ratio 
Non-consumers 71 85 1.00 

consumers 29 _ 15 
_ 2.31 

> Intake 1 4 3.34 
< Intake 28 11 3.04 

Note : ( >intake ) = frequency of intake is once in 2 days. 
( < intake )= frequency of intake less than once in 2 days. 

Figure 5.8: Consumption pattern of beef among cases and controls 

Note : no. 1 represents non consumers 
no.2 represents consumers 
no. 3 represents higher intake 
no. 4 represents lower intake 

71% of cases and 85% of controls were not consuming beef while 

29% of cases and 15% of controls were consuming beef. Among 

consumers, 1% of cases and 4% of controls were having higher intake of 

beef compared to 28% of cases and 11 % of controls who were having 

less intake. Those subjects who were having higher intake of beef had a 
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3.341 times higher risk of breast cancer over those who were having less 

intake. (Odds ratio 3.341). 

The consumption pattern of pork among cases and controls is given in 

table 5.14 and in figure 5.9. 

Table 5.14 : Consumption pattern of pork among cases and controls 

Frequency Cases Controls Odds Ratio 

Non-consumers 64 85 1.00 

consumers 36 15 3.19 

> Intake 34 2 22.57 
< Intake 2 13 1.12 

Note : ( >intake ) = frequency of intake is once in 2 days. 
( < intake )= frequency of intake less than once in 2 days. 

Figure 5.9 : Consumption pattern of pork among cases and controls 

Note : no. 1 represents non consumers 
no.2 represents consumers 
no. 3 represents higher intake 
no. 4 represents lower intake 
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64% of cases and 85% of controls were not consuming pork while 

36% of cases and 15% of controls were consuming pork. Among 

consumers, 34% of cases and 2% of controls were having higher intake of 

pork compared to 2% of cases and 13 % of controls who were having 

less intake. Those subjects who were having higher intake of pork had a 

22.578 times higher risk of breast cancer over those who were having 

less intake. (Odds ratio 22.578). 

The consumption pattern of alcohol among cases and controls is given in 

table 5.15. 

Table 5.15: Consumption pattern of alcohol among cases and controls 

Frequency Cases Controls Odds Ratio 

Non-consumers 79 77 1.00 

,consumers 21 23 1.12 

Note : ( >intake ) = frequency of intake is once in 2 days. 
( < intake )= frequency of intake less than once in 2 days. 

79% of cases and 77% of controls were not having alcohol (non-

consumers) compared to 21% of cases and 23 % of controls who were 

having alcohol (consumers). No significant difference was observed 

among cases and controls with regards to intake of calcohol. Both the 

groups had a similar risk of breast cancer due to intake of alcohol (Odds 

ratio 1.12). 

The consumption pattern of pan-masala among cases and controls is 

given in table 5.16. 
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Table 5.16: Consumption pattern of pan-masala among cases and 
controls 

Frequency Cases Controls Odds Ratio 

Non-consumers 93 87 1.00 

consumers 7 13 1.99 

Note : ( >intake ) = frequency of intake is once in 2 days. 
( < intake )= frequency of intake less than once in 2 days. 

93% of cases and 87% of controls were not consuming pan-masala while 

7% of cases and 13% of controls were consuming pan-masala. 

Consumers had a 1.9852 times higher risk of breast cancer over those 

who were non-consumers (Odds ratio 1.9852). 

The consumption pattern of gutkha among cases and controls is given in 

table 5.17. 

Table 5.17: Consumption pattern of gutkha among cases and controls 

Frequency Cases Controls Odds Ratio 

Non-consumers 93 99 1.00 

consumers 7 1 7.45 

Note : ( >intake ) = frequency of intake is once in 2 days. 
( < intake )= frequency of intake less than once in 2 days. 

93% of cases and 99% of controls were not consuming gutkha while 7% 

of cases and 1% of controls were consuming gutkha. Consumers had a 

7.4516 times higher risk of breast cancer over those who were non-

consumers (Odds ratio 7.4516). 
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In case of smoking habit, 15 controls were smoking and none of the cases 

were smoking. 

5.4 DISCUSSION 

The dietary habits and other habits of cases and controls observed in 

the present study are much similar to a western lifestyle. 

Consumption of dairy products such as butter and cheese is high in 

breast cancer cases compared to the females in the control group. The 

risk due to consumption of butter is high when it was used more than 

weekly once. The risk due to consumption of cheese in the present study 

shows increased risk with more frequent consumption. This is in par with 

the observations of Talamini et al, 1984 [1]. Buttermilk and curd is taken 

along with main meals. There was no significant variation observed 

between the cases and controls while considering intake and frequency. 

Increasing frequency of curd consumption offers protection against breast 

cancer. 

Seasonal fruits and vegetables like mangoes, tomatoes, yellow 

pumpkin etc. are normally consumed by cases as well as controls. 

Present study shows a consistent and statistically significant inverse 

association between breast cancer risk and vegetarian food habits. 

Results of many epidemiological studies provide some evidence of 

protective effect in relation to intake of vegetables, fruits or both and 

decreased risk of breast cancer. 

Trichopoulou et al (1995) [2] observed that vegetable consumption 

and fruit consumption were independently associated with statistically 
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significant reduction of breast cancer. Franceschi et al (1995) [3] and 

Favero et at (1998) [4] found that high intake of raw vegetables exert a 

protection against development of breast cancer. However, two case 

control studies [5], [6] (Graham et al, 1982; Potischman et al, 1999) show 

no association of breast cancer risk with consumption of cruciferous 

vegetables. 

Of six case control studies three (Landa et al, 1994; Freudenheim 

et al, 1996; Ronco et al, 2000) [7], [8], [9] report inverse association of 

total fruit intake with breast cancer risk whereas three studies (Rohan 

et al, 1988; Negri et al, 1991; Potischman et al, 1999) [10], [11], [6] 

suggested that no protection was immerged for breast cancer with intake 

of fruits. Of the studies showing inverse association; one (Landa et al, 

1994) [7] shows significant protective effect of high fruit consumption & 

one (Freudenheim et al, 1996) [8] observed weak association with a 

reduction in risk for fruit consumption. Epidemiological studies suggest 

that a high vegetable diet may reduce risk for breast cancer and may also 

improve prognosis after the diagnosis of breast cancer [12]. 

Fish consumption is very common in cases and in controls. Fish 

intake gives significant protection against breast cancer risk [13] (Siliva 

Franceschi et al, 1995). No association is detected between overall fish 

consumption and breast cancer although poached fish consumption is 

inversely related with breast cancer risk [14](Lars J. Vatten et al, 1990). 
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Consumption of meat (chicken, mutton, beef, pork) is common in 

cases and controls. Intake of red meat was not significantly associated 

with breast cancer risk but processed meat was associated with breast 

cancer risk. Direct association is found with the intake of pork meat and 

BC [4] (Favero et al, 1998). Risk increased with higher consumption of 

meat and no apparent associaton with fish. The meta-analysis of 19 

studies shows risk of meat consumption for breast cancer [15]. Higher 

consumption of fried meat was associated with increased risk of breast 

cancer [16]. 

Alcohol consumption is quite common in Goan cases and controls. 

Alcohol consumption and its link with the risk of breast cancer needs to be 

examined. In a Spanish case-control study, even moderate levels of 

alcohol intake increased the risk of breast cancer (17). Recently, data 

from a large cohort of Dutch women (18) showed that alcohol drinkers 

had a 30% increased risk of breast cancer. 

Alcohol intake may influence early as well as late stages of breast 

neoplasia [19]. Alcohol consumption may influence the disposition or 

function of essential nutrients or other dietary factors considered cancer 

protective, such as fruits and vegetables Zhang et at [20] reported that 

women consuming more than 15g/d of alcohol and whose intake of the 

water-souble vitamin folate was less than 300 pg/d exhibited a 

significantly higher relative risk for breast cancer compared with women 
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consuming the same levels of alcohol along with folate levels greater than 

300 µg/d. Low to moderate alcohol consumption, in contrast to heavy 

drinking, may not necessarily result in tissue folate depletion. Yet, in 

combination with low folate intake, ethanol and/or its primary metabolite 

acetaldehyde may alter folate or methionine metabolism so than an 

imbalance in DNA methylation or in DNA damage/repair processes could 

lead to DNA instability or inappropriate gene expression. 

Although the evidence is weak, there are recent reports indicating that 

the relationship of alcohol with breast cancer could differ according to 

genotype for several metabolizing enzymes. Park et at [21] reported that 

alcohol consuming premenopausal women lacking the glutathione-S-

transferase genes (GTSM1 and GSTT1) were at 5.3 fold greater risk for 

breast cancer compared with women with the genes, suggesting that the 

lack of these genes combined with intake of alcohol leads to a decreased 

capacity of tissues to detoxify reactive lipid peroxides, free radicals, and 

cytotoxic products of alcohol metabolism. 

Some experiments provide evidence that ethanol may be a weak 

tumor promoter. Although ethanol has not been identified as a genotoxic 

carcinogen, it can act as a co carcinogen by influencing physiological 

processes associated with the initiation and promotion stages of 

carcinogenesis. Ethanol might stimulate the initiation stage by stimulating 

cytochrome P450 — mediated conversion of inactive carcinogens to 
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metabolites capable of binding to and damaging cell DNA, by inhibiting 

phase II enzyme — mediated carcinogen detoxification, or by impairing 

liver clearance of carcinogens, resulting in their increased circulation 

among extrahepatic tissues. Ethanol and its highly reactive metabolite 

acetaldehyde also have been linked to the inhibition of repair of 

carcinogen-induced DNA damage. Acetaldehyde is genotoxic and may 

bind to and interfere with the function of other important cell 

macromolecules. 

Data from experiments using human breast cells provide support for an 

action of ethanol on early and late processes associated with breast 

carcinogenesis. The formation of chemical carcinogen-DNA damage is 

recognized as an important prerequisite to the initiation of chemically 

induced mammary tumorigenesis and if not efficiently repaired, may 

during cell replication lead to genetic lesions contributing to cancer 

development. Fan et at [22] detected an ethanol-induced down-regulation 

of the tumor suppressor BRCA1 expression and an up-regulation of 

Estrogen Receptor (ER) alpha expression and transcriptional activity in 

human breast cancer cell cultures. Modest increases in circulating 

estradiol levels associated with alcohol consumption may have a 

disproportionately greater impact on breast cancer development due to 

concurrent effects of ethanol in increasing responsiveness of breast 

cancer cells to estradiol and in suppressing BRCA1-mediated 

maintenance of genome stability. 

1 



134 

5.5 CONCLUSION 

It is observed that the subjects who preferred vegetarian diet had a 

protective effect over those subjects who consumed non veg diet. In case 

of other habits, the subjects with higher intake of alcohol were at more 

risk of breast cancer compared to those who had lower intake. 
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SUMMARY 

A general introduction is given about the concept of cancer, risk 

factors involved in breast cancer and the etiology of breast cancer 

(BC). 

A retrospective study was carried out from 1994-1997 of breast cancer 

patients reported to Goa Medical college (GMC) Goa to find out the 

frequency of breast cancer. It was found that the frequency of breast 

cancer is 27% and the trend is increasing over a period of time. 

* The higher frequency of breast cancer in breast cancer patients 

reported to may be attributed to environmental and genetic or an 

interaction of both the factors. 

* To study the genetic predisposition of breast cancer patients, human 

leucocyte culture technique was used. 

* Chromosome instability was studied in BC patients and in controls 

reported to Goa Medical College and it was found that dicentrics and 

telomeric associations were common chromosomal aberrations (CA). 

* The CA observed in (BC) patients from S group (Surgery department of 

GMC) were indicative of chromosome instability in these patients. 

* Family history studies were carried out on BC patients reported to 

GMC. 

* The data was collected by using questionnaire and then pedigree charts 

were constructed and analysed. 
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It was found that 7% of BC cases have positive family history of BC. 

This is in agreement with the other reports around the world. 

* BRCA1 and BRCA2 gene mutation analysis was done in 7 BC patients 

by extraction of DNA from peripheral blood and PCR-SSCP analysis 

was carried out. 

* The missense mutation in exon 2 was found in 2 BC patients. This 

mutation may have induced BC in these 2 patients. The frequency of 

these mutations is low in these patients compared to the global level. 

* Further, a study on pattern of dietary and other habits of breast cancer 

patients and controls was carried out. 

* The data was collected by using questionnaire. 

* It was observed that those subjects who were preferring a diet with 

common intake of vegetables, fruits had a protective effect over those 

subjects who had lower intake. 

* The dairy products such as cheese showed a risk of breast cancer with 

frequent intake. 

* It was observed that non-vegetarian diet (especiialy with pork) has more 

risk compared to that of vegetarian diet. 

* In case of other habits, alcohol inatake may have more risk compared 

to nonconsumers. 

* Thus, the pattern of dietary and other habits exhibits a western lifestyle. 

In the subjects studied. 



139 

Due to increasing proportion of breast cancer incidence in the state, it 

is important to know the factors that improve prognosis as well as factors 

that prevent initiation of cancer. Thus, by knowing the exact genetic 

etiology and the interaction of the environment on the genome in case of 

breast cancer, precautionary measures can be adviced through genetic 

counseling and thereby offering better management of this dreadful 

disease. 

A change in dietary habits with inclusions of fresh vegetarian foods so 

as to increase the fibre content of daily meals, decrease in consumption 

of high energy foods and alcohol can be helpful in decreasing the risk of 

breast cancer in the state. Hence, further studies are required in detail to 

establish the association of these habits for higher incidence of breast 

cancer. 



FORMAT USED TO COLLECT DATA OF BREAST CANCER PATIENTS FROM 
DEPARTMENT OF PATHOLOGY, GOA MEDICAL COLLEGE 

Sr. 
No. 

Date Name Age/Sex Diagnosis Stage Histopathology 
report 

1 
2 

FORMAT USED TO COLLECT DATA OF BREAST CANCER PATIENTS FROM PRIVATE 
REGISTER OF DEPARTMENT OF PATHOLOGY, GOA MEDICAL COLLEGE 

Sr. 
No. 

Date Name Age/Sex Hospital Tissue Diagnosis 

1 
2 

FORMAT USED TO COLLECT DATA OF BREAST CANCER PATIENTS AND CONTROLS 
REGARDING FAMILY HISTORY OF BREAST CANCER 

Sr. 
No. 

Name Community Occupation Address with 
telephone 
No. 

Date Origin of 
patient from 
Goa (place) 
or non-Goan 

Sr. 
No. 

g
1

u.5t
 c8 
1
1
  

Whether 
consanguineous 
marriage of the 
patient? (Please 
specify) 

Whether 
consanguineous 
marriage on 
mother's side or 
father's side of 
the patient? 
(Please specify) 

How 
many 
children 
does 
patient 
have? Are 
there any 
abortions? 

Sr. 
No. 

Whether 
marriage 
in 
between 
the 
relatives 

Which 
relative 
and how 
many 
relatives 
affected 
with BC 
from 
mother's 
side 

Which 
relative and 
how many 
relatives 
affected with 
BC 
From fathers 
side 

Which relative and how 
many relatives affected with 
other kind of cancer (please 
specify) from mother's side 

Which relative 
and how many 
relatives 
affected with 
other kind of 
cancer (please 
specify) from 
father's side 



Sr. Whether Whether Whether Whether father of Whether 
No. mother of grandmother great patient is/was affected grandfather of 

patient of patient grandmother with BC/any other patient is/was 
is/was is/was of patient cancer (please specify) affected with 
affected affected with is/was BC/any other 
with BC/any affected with cancer (please 
BC/any 
other 
cancer 
(please 
specify) 

other cancer 
(please 
specify) 

BC/any other 
cancer 
(please 
specify) 

specify) 

Sr. Whether Whether Whether Whether aunt of Whether aunt of 
No. great sister of brother of patient from mother's patient from 

grandfather patient patient side is/was affected father's side 
of patient is/was is/was with BC/any other is/was affected 
is/was affected affected with cancer (please with BC/any other 
affected with BC/any BC/any other specify) cancer (please 
with other cancer cancer specify) 
BC/any 
other 
cancer 

(please 
specify) 

(please 
specify) 

(please 
specify) 

Sr. Whether Whether Whether Whether aunt of Whether aunt of 
No. great sister of brother of patient from mother's patient from 

grandfather patient patient side is/was affected father's side 
of patient is/was is/was with BC/any other is/was affected 
is/was affected affected with cancer (please with BC/any other 
affected with BC/any BC/any other specify) cancer (please 
with other cancer cancer specify) 
BC/any 
other 
cancer 

(please 
specify) 

(please 
specify) 

(please 
specify) 

Sr. Whether Whether Whether Whether cousin of Whether husband 
No. uncle of uncle of cousin of patient from father's of patient is/was 

patient patient from patient from side is/was affected affected with 
from father's side mother's side with BC/any other BC/any other 
mother's is/was is/was cancer (please specify) cancer (please 
side 
is/was 
affected 
with 

affected with 
BC/any 
other cancer 
(please 

affected with 
BC/any other 
cancer 
(please 

specify) 



BC/any 
other 
cancer 
(please 
specify) 

specify) specify) 

Sr. Whether Whether Whether great Whether Whether Whether 
No. mothers grandmothers grandmothers father's grandfather's great 

sister/any sister/any sister/any sister/any sister/any grandfathers 
other other relative other relative other other relative sister/any 
relative is/was is/was relative is/was other relative 
is/was affected with affected with is/was affected with is/was 
affected BC/any other BC/any other affected BC/any other affected with 
with cancer cancer with cancer BC/any other 
BC/any (please (please BC/any (please cancer 
other 
cancer 

specify) specify) other 
cancer 

specify) (please 
specify) 

(please 
specify) 

(please 
specify) 

Sr. Whether Whether Whether Whether Whether Whether 
No. any daughter of son of granddaughter grandson of great 

relative of patient patient of patient patient grandfathers 
patient is/was is/was is/was is/was sister/any 
from affected affected affected with affected with other relative 
husband's with BC/any with BC/any BC/any other BC/any other is/was 
side other other cancer cancer affected with 
is/was cancer cancer (please (please BC/any other 
affected (please (please specify) specify) cancer 
with 
BC/any 
other 
cancer 

specify) specify) (please 
specify) 

(please 
specify) 



FORMAT USED TO COLLECT DATA OF BREAST CANCER PATIENTS AND CONTROLS 
REGARDING ENVIRONMENTAL FACTORS 

Sr. No. Age at 
menarche 

Age at 
menopause 

Age at l st 
 birth 

No. of 
children 

No. of 
abortions 

Age at 
which BC is 
detected 

Sr. No. Type and 
period of 
contraceptive 
used 

Mental 
tension in 
past and 
present 

Any other 
disease 
and the 
respective 
medication 

Any other 
breast 
lesion 

Sr. No. 	Breakfast 
	

Lunch 
	

Teatime 
	

Dinner 

Sr. No. Vegetables 
intake 

Quantity per day Fruit 
intake 

Quantity 
per day 

Type Type 

Sr. No. Fibre inake Coconut intake Salt 
intake 

Sugar 
intake 

Type Type 

Sr. No. Fish inake Meat intake Oil 
intake 

Type Type Type 

Sr. 
No. 

Tea, 
Coffee, 
milk 
intake 

Any 
other 
drink 
intake 

Tobacco 
(Gutkha) 
intake 

Pan- 
masala 
intake 

Smoking 

(Type, 
amount) 

(Type, 
amount) 

(Type, 
amount) 

(Type, 
amount) 

(Type, 
amount) 

Sr. 
No. 

Exposure 
to 
radiation 

Exposure 
to Mining 
effluents 

Exposure 
to Heat 

Exposure to 
Electromagnatic 
waves 

Exposure 
to smoke 

Exposure 
to 
pesticides 

(Type, 
amount) 

(Type, 
amount) 

(Type, 
amount) 

(Type, amount) (Type, 
amount) 
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