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ABSTRACT

This prospective study was carried out on 183 patients with

histologicaJly proven breast cancer received at Khartoum Teaching

Hospital and Soba University Hospital between January 1996 to May

1998.

Most of the patients were from Khartoum State followed by

patients coming from Western, Central and Northern states with

incidences of 17%, 16% and 15% respectively.

Gaalein, Shaigia, Mahas were the commonest affected in this

study. Patients from Nuba and Rizigat wre the commonest affected

tribes in Western Sudan. Few patients were from Southern and

Northern Sudan. Genetic and environmental factors may be

contributory factors.

The incidence of male breast cancer was 3%, which is higher

than that reported in the Western world.

In this study young age group, early menarche, late first

pregnancy and nulliparity were the main risk factors. The multiparity,

lactation and lack of positive family history did not protect our

patients from developing breast cancer.



Most of the patients presented with locally advanced for the

disease. This is due to the aggressive nature of breast cancer

among black population.

Lung, bone and liver were the most frequent sites for

metastases. Chest x-ray and skeletal survey were diagnostic of

metastases.

Ductal carcinoma was the commonest type of breast cancer in

this study.

Laboratory investigations in the form of full blood count, liver

function test, blood urea and serum electrolytes have no prognostic

value in our patients.
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ANATOMY OF THE MAMMARY GLAND

THE MAMMARY GLAND

The mammary gland (Breast) is skin related from structural and

functional points of view. Structurally it is a modified sweat gland

and functionally, it is an accessory organ of the reproductive system,

since it secrets milk for nourishment of the infant.

It is a rudimentary organ in infant, children and men. In women

it reaches its typical developmental shape during the early

childbearing period. In adult nullipara each mamma form a

hemisphere or conical projection from the anterior chest wall. It

extends from the second to the sixth or seventh rib and from the

lateral border of the sternum to the axilla. The whole breast is

contained within the subcutaneous fascia.

Its crainocoudal diameter is 10 to 12 cm, somewhat less

than the transverse diameter. Its average weight is 1 50 - 200 grams

increasing to 400 - 500 grams during lactation. Generally the left

mamma is slightly larger than the right.

The deep surface of the breast is concave, situated on the

anterior chest wall mostly in contact with the pectoral fascia.

Laterally its in contact with the axillary and serratus anterior fascia



and inferiorly it may reach the external oblique and rectus abdominus

muscles. The deep surface of the breast is separated from the

investing layer of the deep fascia by fascial cleft that allows a

considerable mobility.

The glandular tissue forms 1 5 or 20 lobes arranged radially

from the nipple. Each lobe is having its own excretory duct. A

considerable amount of adipose tissue fills the stroma between and

around the lobes. The connective tissue stroma is condensed into

fibrous bands that extend from the deep layer of the subcutaneous

fat, passing through the substance of the breast to the dermis of the

skin. These bands are known as the suspensory ligaments of the

breast or Cooper 's ligaments. .

PAPILLA

The mammary papilla (the nipple) is a conical projection, a

little below the center of each breast at the level of fourth intercostal

space. The skin of the nipple is pigmented, wrinkled, roughened by

papillae and extends on the surface of the breast for 1 to 2 cm.to

form the areola.

The nipple is perforated at the tip by the apertures of the

lactiferous ducts, which are 1 5 or 20 in number.

In nulliparous the colour of the nipple and the areola varies

from rosy pink to brown according to the complexion of the person.



During pregnancy especially from second month and onward the

areola becomes larger and the skin darker. After lactation the

pigmentation diminishes in intensity but never return to the original

colour and this can be used to distinguish between nulliparous and

parous females .

AREOLA

The surface of the areola contains elevations, which are the

protrusions of numerous sebaceous glands. These areolar glands are

termed the glands of Montogomery. They secret lipoid material that

lubricates and protects the nipple during lactation. The subcutaneous

tissue of areola contains circular and radiating muscle bundles that

lead to erection of the nipple in response to stimulation. .

THE DEVELOPMENT OF THE BREAST

The primordium of the breast is recognized during the sixth

week of intrauterine life as a thickening of the ectoderm of the

anteriolateral body wall. It extends from the axilla to the inguinal

region and is called the milk line. The ectodermal thickening is

pushed into the subcutaneous mesoderm as it enlarges. After the

eighth week the only identifiable part of the mammary line is the

portion that destined to become the mamma. During the remainder of

the intrauterine life the epithelial cells proliferate to form buds and



cords of cells, these projects into the subcutaneous tissue. Near birth

little more than the main ducts have been formed in both sexes. This

infantile form remains in males.

VARIATIONS

There are developmental and physiological variations.

Developmental variations

Developmental variations such as amastia, hypomastia,

hypertrophy and inequality on the two sides are not uncommon.

Variations in position, cranial or caudal are frequent as it is expected

from the embryological development.

Amastia, absence of the breast is rare while polymasia,

increase in the number of the mamma is not rare. The supernumerary

mammae occur along the milk line in most cases. Other locations had

been reported. They secret milk during normal periods of lactation.

When only the nipples are present in the supernumerary mammae the

condition is called polythelia, which may be found also in males.

The developmental variations may be due to genetic influences

which cause discoidal, hemispherical, pear shaped or conical form to

predominate. The variations may be due to racial practices such as

suppressing the breast development by tight brassieres at



adolescence or elongate the breast by manipulation to make nursing

convenient for an infant strapped on the back.

Physiological variations

1- Adolescent hypertrophy:

In female there is slight change in the glands from infantile

form until the approach of puberty. At puberty there is increase in

glandular tissue mainly due to increase in the duct and deposit of

adipose tissue. The nipple and areola enlarge, slight increase in

pigmentation, acquire of smooth muscle and become sensitive. After

onset of menses the breast changes with each cycle. In premenstrual

phase there is vascular enlargement, increase in the glands with

enlargement of their lumens. During postmenstrual phase the breast

regresses and remains in an inactive form waiting for the next

premenstrual phase.

2- Hypertrophy of pregnancy:

The effects of pregnancy on the breast are visible after the

second month. There is enlargement of the papilla, areola and areolar

gland. Development of ducts system starts first and reaching its

completion during the first six months. The acini and the secreting

portion follow during the last three months. The adipose tissue is

almost completely replaced by parenchyma. Colostrum is the thin



and yellow secretion from the mammary gland is secreted during the

first two or three days after parturition. True milk secretion begins on

the third or fourth day and continues through the nursing period.

3- Involution after lactation:

At termination of nursing there is slight decrease in the size of

the breast as a whole and it becomes more pendulous than that of

nulliparous. The intensity of the pigmentation of the nipple and

areola decreases but does not entirely disappear. There is regression

of the glandular tissue, the ducts and acini return to their former size

and number and the stroma in between filled with adipose tissue.

4- Involution of menopause:

As childbearing period progress to its end the mammae revert

to the infantile form. The glandular tissue regresses and the adipose

tissue disappears more slowly specially in obese females. When

senile atrophy occurs the mamma is left as a shriveled pendulous fold

of skin.



STRUCTURE OF THE MAMMA

The breast consists of glandular tissue, fibrous tissue and fatty

tissue.

The glandular tissue:

Consists of numerous lobes and these are composed of lobules

connected together by areolar tissue, blood vessels and ducts. The

smallest lobules consist of a cluster of rounded alveoli, which open

into the smallest branches of the lactiferous ducts; these ducts

converge into larger ducts, which end in a single canal that

corresponding to one of the chief subdivisions of the gland. The

number of secretary ducts varies from 15 to 20 and termed the

lactiferous tubules. They converge towards the areola, beneath

which they dilate to form the ampulae. These ampulae serves as

reservoirs for milk.

At the base of the papilla the lactiferous tubules contract and

have a straight course to the summit, perforating it by separate

orifices considerably narrower than the ducts themselves. The ducts

are composed of areolar tissue containing longitudinal and transverse

elastic fibers. Muscular fibers are entirely absent. The ducts are lined

by columnar epithelium resting on basement membrane. The

epithelium of the mamma differs according to the states of activity

of the organ.



In non pregnant and non iactat ing female, ti 1 e aiveo'i are very

smail and solid being fi l led w i t h mass of granular polyhedral cells.

During pregnancy the alveoli enlarge and the cells mul l ip ly rapidly.

At the commencemen t of lactat ion, cells in the center of the

alveolus undergo fa t ty degenerat ion and are el iminated in the f i rst

milk as co los t rum corpuscles. The ceils at the periphery of the

alveolus form a single layer of granular short columnar cells w i t h

spherical nuclei l ining the basement membrane. The cells dur ing the

act iv i ty of the gland are able to form oil globules in their interior,

wh ich is then ejected into the lumen of the alveolus and const i tu te

milk globules. When the acini are distended w i t h secret ion the lining

cells become f lat tened .

The fat t j i j

This covers tne surface of the gland and occupies the spaces

between the lobes. It usually exists in a considerable amount and

determines the fo rm and size of the areola and papilla. .

Th_e fib<fciusjjssu_e_:

invests the whole mamma. Bands of f ibrous tissue transverse

the gland connect ing the overly ing skin 10 the deep I a y e of

subcutaneous fascia. These are liciamems of Cooper.



Vessels and nerves:

Blood supply of the mamma is derived from the lateral

thoracic artery by branches that curl around the border of pectoralis

major muscle and by other branches that pierce the muscle. The

internal thoracic artery sends branches through the intercostal

spaces beside the sternum, those of the second and third spaces

are large ones. Perforating branches from the intercostal arteries

also supply the breast. Branches from the acromiothoracic artery

supply the upper part of the breast as well.

The veins form an anastomatic circle around the base of the

papilla that called the circulus venosus. From this, large branches

transmit the blood to the circumference of the gland and end in the

axillary and internal thoracic veins. The large veins also receive

blood from the vertebrae and thoracic cage. Thus spread of

malignant cells by veins can involve these bones.

The nerves are derived from the anterior and lateral

cutaneous branches of fourth, fifth and sixth thoracic nerves.

Lymphatic vessels and lymph nodes of the breast

The importance of the lymphatic vessels that drain the breast

stems from their role in the spread of malignancy from carcinoma of

the breast.



The vessels originate within the structure of the gland as

channels that pass along the interlobular spaces and the walls of

the lactiferous ducts. The lymphatic of the glandular tissue and the

overlying skin of the central part of the breast pass to a plexus that

is situated beneath the areola called the subareolar plexus. This

plexus communicate with the submammary plexus that lies over the

deep fascia of the pectoralis major and serratus anterior muscles.

The primary direction of lymphatic drainage is towards the axillary

lymph nodes. The superior and inferior aspects of subareolar plexus

drain laterally into the pectoral group of axillary lymph nodes. Other

vessels may by pass the pectoral group and pass dorsally to the

subscapular group of the axillary lymph nodes. Few channels from

the superior part of the breast may course to the apical group of

axillary lymph node. The upper convexity of the breast drains into

the infra-clavicular lymph nodes. Some lymphatics from the medial

part of the gland are directed medially to end in the para-sternal

lymph nodes that are retrosternally with the internal thoracic

vessels.

Efferent vessels from the lower part of the breast

communicate inferiorly with the abdominal and the diaphragmatic

lymphatics which carry the lymph into the mediastinal lymph node.

Lymphatic channel from the medial part of the breast communicate

with those of the opposite breast .
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REVIEW OF THE LITERATURE

INTRODUCTION

Breast cancer remains one of the most dreaded human illness

despite centuries of scientific inquiry and medical efforts. Although it

occurs in men, it remains as the commonest malignancy in women.

The number of new cases is increasing worldwide each year m .

In the Sudan, the incidence is increasing. This may be

attributed to the increased awareness of population about the

disease and the availability of health facilities and transport. Although

it is a common problem in the Sudan reports and studies concerning

it are inadequate.

The breast was described by Hickey (1959) as the commonest

site for malignancy in Sudanese patients. In comparing Sudanese

with other African countries Lynch (1963) declared that Sudan had a

higher incidence of breast cancer.

Hidaytalla (1968) considered the epidemiological and clinical

aspects of the disease. Saad (1984) reported on the clinical

presentation and the recurrence of breast cancer in relation of

surgical management. On 1986 EL Naiem retrospectively studied

patients with breast carcinoma seen at the Radiation and Isotope

11



center in Khartounn. The study included the epidemiology and clinical

of breast cancer.
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INCIDENCE

Breast carcinomas is an unreient;ng scourge. Many

ap'.demiologicai studies suggested thai their number wili increase, the

lowest incidence is observed in Asia., and the highest is observed in

Western Europe and North America1''. According to data from the

Connecticut Tumor Registry, the incidence of breast cancer arose

about 1 % per year between 1940 and 1980. A sharp rise of 32%

was reported between 1980 and 1987 in the surveillance,

epidemiology and end results program of the National Cancer

institute The largest increase in the incidence was noted in Japan

and Singapore, data from these program shows that the increase in

incidence was due to early localized cases and cancer of less than 2

cm in greatest dimension. In addition a sharp increase in carcinoma in

situ was observed • .

The increase in the incidence also coincides with an increased

use of marnmography in a symptomatic woman in the 1980s i2!. in

countries where the screening programs were introduced the

increase in the incidence of breast cancer is likely to be due changes

in known and suspected breast cancer risk factors ' .

in the United States, the current estimate is that one woman

in eight will develop breast cancer during her lifo Unto ' . It will be

Vr.v most frequently diagnosed nor.-skin malignancy ;n :;he US

••.vcfnen:"\
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In developing countries breast cancer incidences are rising in

most population and younger women are commonly affected.

Conversely, cervices cancer, at present the most common cancer of

women in developing countries, shows declines in the incidence and

mortality in the majority of population, although Africa is clearly an

exception ' :.

Mortality from breast cancer has changed little since the

1930s. Data from Surveillance, Epidemiology and End Results (SEER)

program shows that from 1989 to 1992 there was a 5% decrease in

breast cancer mortality lV. The increase in the incidence of localized

and small sized tumors and decrease in the rate of tumor of 3 cm or

larger at presentation indicates that the mortality rate may starts to

decrease '•''.

There is an increase in the incidence of breast cancer in Sudan

as has been showed in many Sudanese studies. Hidayataiia (1968)

reported an incidence of breast cancer 25.7% and among Sudanese

female cancer the incidence was 50% . Saad(1S84) reported an

incidence of 31.7% among Sudanese females, it account for 17.5%

of malignancy at Radioisotope Center' . Elnaoimfi 985) reported a

high incidence of breast carcinoma among Sudanese; •'omaies(42°'oh

There has been essentially no change in the mortality rates in

USA, England and Wales or Norway on the other hand Japan,

Singapore and Hungary had witnessed an increase -.p. the mortality

from breast cancer of 50% - 60%



Although early detection with effective treatments is expected

to reduce the mortality in some group of women with breast cancer,

it is reasonable to enhance the effort to control this disease by

developing primary prevention !"



ETHNIC AND GEOGRAPHIC VARIATIONS

Ethnic and Geographic differences have their fingerprints on

carcinoma of breast. The incidence of breast cancer is significantly

lower in Hispanic and black women than in the non-Hispanic females.

Many studies suggested the variations in risk by racial-ethnic

background in part is a reflection of the presence of greater amount

of protective agents in the diet of Hispanic and black than of white

''"'. Other studies unexpectedly suggested reduced risk of breast

cancer among Hispanic women is associated with early age at

nienarcne.

The racial differences of '.he tumor biology is a matter of

dispute. An American study considered the ciinicai and molecular

difference between patients with breast cancer of different ethnicity

to determine biological explanations for the observed differences in

survival showed that, molecular indices associated with breast

cancer prognosis do not differ significantly among white, African

American and Hispanics. So the reported difference in survival

aniong these groups are net due '.:•• biological difference among

ot'-uv:: groi.es . On the other hard A ; ' - : . H - American presents at a

significantly advanced stage of breast cancer, larger tumor, higher

number of pregnancv and live birth. Whites are significant older and

at monooause

i O



Other studies considered the histological characteristic of breast

cancer in blacks and white showed racial differences in the tumor

biology and this may have aetiological and clinical implication ;1".

However, race is strongly related to survival. A body of

literature confirmed that, blacks patients had shorter survival period

following a cancer diagnosis than do white "3 I .

Carcinoma of the breast historically had been 4-7 times higher

in the United States than in China or Japan, although the reasons

remain elusive |141 It is commonly seen in western Europe and North

America where the incidence is three or four times higher than that

found in Asia f151. When Chinese, Japanese or Filipino women migrate

to United States, breast cancer risk rises over several generations

and approaches that seen in patients exposed to western life styles

| !4!. This indicates that environmental factors are of greater

importance than genetic factors "''. Regional variation in the

incidence of breast cancer was reported in USA, where the highest

incidence is in the Northeast followed by Midwest and the West(5).

The ethnic and geographic variations in the incidence of carcinoma of

breast, is multifactorial, these could be environmental genetic

determinant, racial resistance, socioeconomic status, easy health

care access and state of education. The variations could also be

attributed to poor statistical registration of cases and degree of

migration between different locality ! ! : i .
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PREDISPOSING FACTORS

For more than three decades, epidemiological studies have

identified numerous risk factors for breast cancer. These risk factors

are important for early detection of the group at risk. On the other

hand risk factor for breast cancer whose modification would be

globally acceptable, have not yet been established. The risk factors

have been estimated to account for only 20%-25% of the disease

occurrence l51.

Sex variation in breast cancer

Carcinoma of the breast is infrequent in men. It accounts for

less than 1 % of all male cancer and 0 . 1 % of all deaths from cancer

in males (131. Male breast cancer accounts for 0.5% of all breast

cancers m .

An African study done at Nigeria to evaluate the pattern of the

disease in one black African population showed an incidence of 3.8%

in relation to the disease in women . Other African studies showed

higher incidence, Keyna (1 1.6%) and Egypt (6.4%)(13) ..

The incidence rate of breast cancer in men remained constant.

On the other hand, the incidence in women increased as a result of

either early detection or changes in the risk factors that are sex

specific m .



Breast cancer is a wor ldw ide problem w i th a f requency varied

from place to place. Age is one of the most impor tant risk factor in

breast cancer. It has a role in the global var iat ion of the pattern of

breast cancer.

Generally it is very rare during ch i ldhood. It is only about 0 . 2 %

in me first t w o decades of life •" . The: incidence of carc inoma of the

breast increases w i t h age doubl ing about every ten years unti l

menopause when the rate of increase s lows dramat ical ly -1:.

Using data f rom the SEER Program and the National Center for

Health Stat ist ic revealed certain trends in female breast cancer rate.

The risk of developing breast cancer before the age of 4 0

years is less than one %. Only about Seven % of oreast cancer

occurs by the age of 40 years. In w o m e n of 4 0 years and older the

incidence increases steeply ~'': . The incidence is aiso higher in

/•/omen aaed 43 '/ears or older w i th a family History of breast

cnnce r ' .

In an Indian study, the peak incidence was found oc tween the

age of 4 1 - 5 0 years ' . In a retrospect ive stuuy or female breast

cancer m Afr ica the result showed 3 % where below ;he 30 years of

age and the peak prevalence was found in the 3 5 - 4 4 years age group

"•' . Many studies have suggested that the majori ty of pat ients of

carc inoma of the breast in Afr ica at presentat ion ore younger than

those of North Amer ica anc: irurooe



In Sudanese studies, the mean age of patients with breast

cancer was 47.97 years, younger age groups are affected and

49.6% of patient were below the age of 49 years. The age structure

of the society may explain this observation l91.

Using data from the Surveillance, Epidemiology and End Result

Program, the incidence of breast cancer among black is higher than

white up to the age of 40 years.. Over the age of 40, white rates

exceed those for black |181.

For white the 5-year survival rates improve with advancing age

group up to age of 50 years. Blacks under the age of 30 years had

survival rate similar to whites. In older age group whites had better

survival rates I18).

Age at menarche and menopause

Women who had menstruation at an early age have, an

increase risk of developing breast cancer m . Women who experience

menarche at 1 1 years of age or younger have about 20% greater

chance of developing breast cancer than women who experienced

menarche at 14 years of age or older |21i.

The risk of developing breast cancer increases in women who

have a late menopause h l. Women who have natural menopause

after the age of 55 are twice as likely to develop breast cancer as

women who have menopause before the age of 45 | ; :.

20



On the other hand, women with bilateral opherectomy before

the age of 35 have 40% chance to develop breast cancer than

women with a natural menopause '•'".

Age and pregnancy

High parity is associated with an overall reduced risk of breast

cancer l221. There is a transient increase in risk of breast cancer after

childbirth then there is long term reduction in breast cancer risk. The

degree of risk reduction appears to be age-related |231. Women who

had a first full term pregnancy before 20 years of age were less likely

to develop breast cancer as nulliparous women or women who had

first full term pregnancy at the age of 35 years or older l231.

In the age group 20-29 years, there is an increase in the risk

of developing breast cancer with increasing parity l22'.

The highest risk groups are those who have the first child after

the age of 35, these women appear to be even at higher risk than

nulliparous women m .

Birth of the second child at an early age further reduces the

risk of breast cancer m . So the protective effect of high parity is

particularly strong among women with first birth before the age of

20 years and rather weak among those with first birth at the age of

30 years or more I22].
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GENETIC PREDISPOSING FACTOR

Knowledge about the genetic events in carcinoma of the

breast may provide methods for prophylactic intervention, improve

the ability to predict the breast cancer risk and lead to strategies for

early detection. Recently there have been significant advances in the

understanding of the genetics, which are associated with breast

cancer. Up to 10% of the breast cancer in Western countries is due

to genetic predisposition m .

The terms familial breast cancer and hereditary breast cancer

are frequently interchanged. Hereditary breast cancer refers to the

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 wi th other

tumors l2 ' . Familial breast cancer implies that two or more first

degree relative have had breast cancer and some familial factors are

thought to underlie development of the disease l24'.

Hereditary breast cancer is believed to account for 5-9% of all

the breast cancer. The inherited factors are thought for 25-35% of

cases diagnosed before the age of 30 years |241.

Breast cancer susceptibility is generally inherited as an

autosomal dominant with limited penetrance. This indicates that,

both sexes can be affected and some family members can transmit

the abnormal gene without developing the disease '•'".

22



it is not Known \e t now manv creast cancer genes are present.

Among the growing list of these genes, BRCA1 and BRCA2 (breast

cancer 1 and 2 respectively). BRCA 1 gene is located in the long arm

of chromosome 17 i.e. 1 7q21 . The coloning of these gene suggest

that, it is a large gene and that mutations are not confined to

particular regions n i . At least 100 mutations have been reported to

date |241. Breast carcinoma in patient with hereditary breast cancer

show loss of heterozygosity in the region of BRCA1 i.e. there is loss

of an a!lei. This allel would normally function as a tumor suppresser.

Loss of this allel allows uncontrolled cell proliferation. So loss of

heterozygosity in the region of BRCA1 suggests that BRCA1 is a

tumor suppresser gene [24 '.

BRCA1 plays a major role in Western breast cancer families. A

Canadian study showed, that females who carry mutations in BRCA1

gene have 85% life time risk of breast cancer and 6 0 % risk of

ovarian cancer |2°'. This result coincides with the result of an English

study. This study also showed that BRCA1 mutation carriers are at

increased risk of colon and prostate cancer !2Sl. On the other hand a

Japanese study suggested that BRCA1 is not a major breast cancer

susceptibility gene in Japanese familial breast cancer ;~7'.

The true incidence of mutations in BRCA1 in the general remains

unknown, but it is estimated that one in 400 woman may be a

carrier of BRCA1 mutation. The incidence is higher in Jewish

women1241.

23



BRCA1 mutation accounts for 1-4% of all cases of breast

cancer. At least 80% of, families with history of multiple cases of

early onset breast cancer and ovarian cancer are carrier for BRCA1

mutation |24'.

BRCA1 mutations threw its shadow on the incidence of male

breast cancer. Recently mutations of BRCA1 were identified in men

with breast cancer and prostate cancer. Male carriers of BRCA1 have

increased risk of prostate cancer estimated at 6 - 8% by the age of

seventy and in the non-carrier the risk is 2.9 - 3.3% 1241. Both men

and women with BRCA1" mutation have increased risk of colonic

cancer of about 6 - 8% by 70 years of age l24'.

In 1994, a second gene BRCA2 which predispose the individual

to carcinoma of the breast was located on the long arm of

chromosome 13q 12-13. It was discovered in families with early

onset breast cancer that were not linked to BRCA1. Twenty

mutations in BRCA2 gene have been detected to date. Like BRCA1,

BRCA2 supposed to be a tumor suppresser gene (241.

BRCA2 seems to be responsible for 45% of hereditary breast

cancer t241. Families with BRCA2 carrier have high incidence of breast

cancer alone without ovarian cancer. So this gene is thought to be

the factor of site specific breast cancer. The risk of developing breast

cancer in carrier of BRCA2 mutation is 87% by the age of 80 years,

similar to the value of BRCA1 . The role BRCA2 on the development

of male breast cancer is small (24'.
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Lass of Ceterazvgosity has been demonstrated in individuals

P53 is a product of gene on the short arm of chromosome 17. Its

abnormal expression is the most common genetic lesion detected in

breast cancer n i. Mutation of P53 gene occurs also in the Li-Fraumeni

syndrome, a syndrome characterized by early onset and bilateral

breast cancer and other tumor such as leukaemia, soft tissue

sarcoma and adrenocortical carcinoma. The risk of developing breast

cancer is over 50% by the age of 50 years in women with this

syndrome. On the other hand it accounts for less than 1 % of all

breast cancer [241.

Ataxia telangiectasia is an autosmai recessive disorder. The

defective gene has been mapped on chromosome 11q. The relative

risk of developing breast cancer in hetrozygos women for this

disorder is 5.1- 6.8% . Exposure to radiation increases the risk to

five to six fold [25'.

Mutation of androgens receptors located on chromosome

xq1 1 may be implicated in breast cancer development. Mutation of

this gene may attribute to male breast cancer 1251.

HORMONAL FACTORS

Korenman (1980) proposed the oestrogen window hypothesis

of breast cancer. He suggested that, induction of cancer by
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carcinogens occur in the breast and that is made susceptible by the

unopposed action of oestrogen. This unopposed action takes place at

two distinct periods in women life. The first is around the time of

menarche and the second at the time of menopause when an

unovulatory cycle occurs [28'. Oestrogen stimulates the growth of

breast tumor cells with an increase in the level of growth stimulatory

factors like transforming growth (TGF)- alpha |231 .

Prolactine secreted by the pituitary gland, is an important co-

carcinogen in breast cancer along with other hormones affecting the

growth of the breast epithelium in women |28) .

Exogenous hormones

A women risk of developing breast cancer depends on several

factors, many of which are related to natural hormones.

Hormonal risk factors include conditions that allow high levels

of a oestrogen to continue for long time, such as early menarche

(before age of 12), late age at menopause (after age of 55), having

children after the age of 30 and not having children at all [291.

The use of exogenous hormones has two forms:

Oral contraceptive (OCs) pills and postmenopausal hormonal

replacement therapy (PHRT). Oral contraceptive (Ocs) works by

manipulating the natural hormones.

OCs were introduced in the 1960s. Since that various studies

over the last 1 5 years to examine OCs as a risk factor for breast
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cancer were conducted. The results obtained are inconsistent. A

review of the international epidemiological literature suggested that,

exogenous oestrogen in OCs and PHRT does not induce breast

cancer in women. However, there may be a promotional effect,

which accelerate the time of breast cancer diagnosis in certain group

of women. This effect may occur in young oral contraceptive users

and in long term user of PHRT 130!.

Use of OCs in young population may protect against the

development of breast cancer after the age of 45 year 1301.

Researches on the effect of exogenous progesterone, as an

inducer for breast cancer reported no evidence that, they increase

the risk of breast cancer.

In June 1995, investigators at the National cancer institute

reported contradictory results. They showed an increase of

developing breast cancer among women under the age of 35 who

had used birth control pills for at least six months compared with

those who had never used them. Women age's 35-44 years have

slightly lower risk of developing breast cancer and high risk among

long term OCs user especially those started before age of 18

'2 91

years .

A later comprehensive study represents about 90% of the

epidemiological studies throughout the world has reported results

consistent with those 1995 study. In addition, the risk of developing

breast cancer returned to normal levels 10 years or more after
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discontinuation of OCs [301. This reduction in the risk was regardless

of family history of breast cancer, reproductive, geographic areas of

residence, ethnic backgrounds, dose and type of hormone and

duration of use l301. The slightly increase in the risk seen in both

current OCs users and those who had stopped use within 10 years

may not be due to the OCs it self. It may result from oestrogen

potential to promote the growth of breast cancer cells already

present, rather than its potential to initiate new malignant changes

l301. This result is not consistent with the usual process of

carcinogenesis. It is more likely for cancer risk to peak decades after

the exposure, not immediately afterward |j01.

PHRT is used for reducing ischemic heart disease and

osteoporosis and improving menopausal symptoms. The use of

unopposed oestrogen for PHRT may increase the risk of breast

cancer is up to 50% after 10-15 years use. Combined oestrogen and

progesterone preparation carries a greater risk than for unopposed

therapy m . The benefits of PHRT far exceed the disadvantages. One

problem is that breast density, which can increase with PHRT that,

makes detection of breast cancer more difficult111.

PREVIOUS BENIGN BREAST DISEASE

Certain types of benign breast conditions carry the risk of

developing breast cancer. Gross cystic disease and breast cancer are
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hormonally induced diseases. The presence of macrocystsor multiple
i

cysts is associated with increased mitogenic activity. The incidence

of breast cancer is 2.5 % !3'!.

Fibroadenomas are benign breast tumors that commonly

diagnosed in young females. Fibroadenoma is a long-term risk factor

for breast cancer. The risk is increased in women with complex

fibroadenoma, proliferative disease or a family history of breast

cancer !321.

Women with severe atypical epithelial hyperplasia have 4-5

times higher risk for developing breast cancer than women who do

not have proliferative changes in their breast . The risk increases to

nine fold if there is family history of breast cancer m .

Women with palpable cyst, complex fibroadenoma, duct

papiilomas, sclerosis adenosis and moderate or florid epithelial

hyperplasias have slight higher risk of breast cancer"1.

LIFE STYLE

Emerging evidence suggests that certain behaviors are

associated with increased 'incidence of breast cancer.

Diet

Fat diet might influence breast cancer risk through hormonal

mechanisms. High dietary fat increases mammary epithelial cell
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proliferation, particularly the hormonaliy induced proliferation during

breast growth and development. Increased dietary calcium and -

probably vitamin D lessens the increased proliferation induced by

high fat. So the maximum effect of diet on breast cancer may be

during puberty and adolescence when the mammary gland is actively

growing l331. This is consistent with a prospective studies in USA

which suggest a greatly delay effect and influence of fat

consumption in early life on the risk of developing breast cancer in

adulthood I341. The same study strongly suggested no association

between fat intake by middle-aged women and their risk of breast

cancer'341. Despite of this, the true relation between fat intake and

breast cancer dose not appears to be strong or consistent one m .

Both epidemiological and experimental evidence is suggestive of

the inverse relationship between vitamin A status and cancer

induction. Although the experimental evidence for a protective effect

of retinoids is strong for breast cancer, the epidemiological evidence

is less convincing1351 .

Weight

Hyper-oestrogism is more common in obese than in non-obese

women 1331 Obesity is suggested to increase the risk of hormone

dependent tumour. For breast cancer obesity is associated with

twofold increase risk in postmenopausal women l l !. In premenopausal

obesity is associated with reduced incidence.
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Smoking

The role of smoking in the aetiology of breast cancer is not well

established. One report showed no relation between smoking and the

risk of breast cancer as there was no difference between smokers

and non-smokers subjects and increased risk of breast cancer (3°'. On

the other hand, another study showed that, smoking was

significantly related to the fatal breast cancer risk. This association

increases with the increase in the number of cigarettes per day and

total number smoked per year. This may be due to poorer prognosis

among breast cancer cases that smoke or delayed diagnosis among

smokers. The study recommended that women who smoke should

be targeted for breast cancer screening services1371.

Alcohol intake

One study showed that, alcohol consumption was associated

with modestly increased risk of breast cancer 1381. Not all prospective

studies demonstrate such effect in relation to dose, duration, age;

menopausal status and accuracy of exposure. The biological

mechanism for the association also has not been established, so

there is an uncertainty about the existence of a modifiable breast

cancer risk related to alcohol, until further results are available l381.
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Radiation

There is a well established relationship between exposure to

ionizing radiation and the risk of developing breast cancer !391.The

increased risk of breast cancer observed in association with variety

of exposures such as fluoroscopy for tuberculosis and radiation

treatment for acne, tinae, thymic enlargement, postpartum mastitis

or Hodgkin's disease. The risk is inversely associated with age at

radiation exposure. The manifestation of breast cancer risk occurs

according to the usual age-related pattern (391. The risk of developing

breast cancer in association with medical radiology is 1 % of the total

risk factors 1391.
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REPRODUCTIVE RISK FACTORS

Pregnancy

' Breast cancer is the most common cancer in pregnant and

postpartum women; ratio 1 in 3,000 pregnancies. The patients' age

varies between 32-38 years. The incidence of breast cancer during

pregnancy is more common in patients with delayed childbearing (40>.

No damaging effects on the fetus from maternal breast cancer have

been reported. There are no reported cases of maternal-fetal transfer

of breast cancer cells'401' Pregnancy does not appear to compromise

the survival of women with past history of breast cancer. However it

is recommend but some physicians to delay further pregnancy for

two years after the diagnosis of breast cancer for early detection of

recurrence (41).

There is no evidence that carcinoma of the breast occurring

during pregnancy is more aggressive than other breast cancer. The

enlarged breast provides some difficulty to identify a discrete mass

so women tend to present at late stage n i .

Breast-feeding

Researches about the effects of breast feeding on maternal

health have concentrated primarily on breast cancer. Study of

women aged 40 - 85 years in western New York demonstrated that

early childhood nutrition may affect the risk of breast cancer in

adulthood, breast fed was associated with decreased risk of

developing breast cancer in adulthood. There was no significance

association between breast feeding and pre-or postmenopausal

women despite a much higher frequency of breast-feeding among

older women l42'.

Lactation may provide some protection against breast cancer.

Long-term lactation may reduce slightly the risk of breast cancer, but
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the evidence for this is not strong (401. On the other hand lactation

does not improve,the prognosis of breast cancer. Lactation should be

suppressed if• surgery is proposed to decrease the size and

vascularity of the breast. Lactation should also be suppressed with

chemotherapy, because many systematically given drugs may occur

in high level in breast milk and this would affect the baby |4Oi.

Abortion and breast cancer

The association between risk of breast cancer and abortion is a

matter of debate. Although some studies indicate small elevation in

risk of breast cancer and abortion, there is no convincing evidence of

a direct relationship between breast cancer and either induced or

spontaneous abortion |401.

Site of breast cancer

The pre-invasive and invasive cancers were higher in left than in

right breast among both males and females. This excess incidence

was evident only after the age of 45 years l43!. Among women

younger than 45 years, nulliparity, right handedness and late age at

menarche was associated with higher incidence of cancer in the right

breast K31.

In studying bilateral breast cancer, tumors were grouped into

three groups: those simultaneously detected in both breasts,

synchronous i.e. within 6 months of each other, metachronous i.e.

more than 6 months. Bilateral breast cancer was commoner in

patients with family history of the breast cancer 1441. The tumors have

similar biological features. These were the presence of same

histological grade, similar ER and PR status. On the other hand,

simultaneous bilateral breast carcinomas have different clinical

features. These include the staging, 5-years survival rate and disease

free interval l441.
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Women with metachronous tumors were younger than those

with synchronous or unilateral tumors. Metachronous tumors were

found to be lobular invasive cancer [441.
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THE PATH0GENES1S OF BREAST CANCER

Genetic, epidemologic and laboratory studies support the

stochastic model of breast cancer development. In this model a

series of genetic changes contribute to a dynamic process known as

carcinogenesis. The accumulation of these genetic changes is

manifested by the phenotypic changes associated with the evolution

of malignancy. The sequence of the carcinogenic process, starting

with tissue of normal appearance, followed by changes that lead to

hyperplasia and dysplasia, of which the most severe forms are

difficult to distinguish from carcinoma in situ I451.

The functional unit of the breast is the terminal duct lobular unit

or lobule, which drains via a branching duct system to the nipple.

The glandular tissue lobules and ducts is supported by fibrous tissue,

the stroma. Breast cancer arise from the epithelium of the duct

system i.e. from the major lactiferous duct to the terminal duct

lobular unit m .

Cancer cells that remain within the basement membrane of the

duct system and lobule are classified as carcinoma in situ or non-

invasive. Later the cells penetrate the basement membrane and

disseminate into the surrounding adjacent normal tissues, this is the

invasive breast cancer. The cells then by mutual pressure assume a

spheroidal shape and grow in the surrounding tissues as solid
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processes ;spheroidal cell carcinoma. Depending on the functional

state of the breast various forms of carcinoma result (4S|.

In well-developed breast of full vascularity, the cells grow in

large solid masses and the stroma is scant giving rise to encephaloid

carcinoma. It is often associated with marked lymphocytic infiltration

and it is of good prognosis.

In menopausal breast the malignant cells excite fibrous tissue

formation resulting in a scirrhous carcinoma.

In the atrophic postmenopausal breast the cells enveloped in .a very

dense fibrous tissue resulting in atrophic scirrhous carcinoma.

Sometimes the cells produce mucoid material which lies within the

cells and latter become free in the stroma resulting in colloid

carcinoma. It is not a highly malignant tumor1461.

INVASIVE BREAST CANCER

Is the commonest type seen in 70%-80% of all patients. It was

commonly classified into ductal [DC] and lobular [LC] types. The

ductal one arise from the duct and lobular from lobules. Now it is

known that, both types arise from the terminal duct lobular unit, and

this classification no longer appropriate m .

Some tumors have characteristic pattern of growth and cellular

morphology. Those with specific features are called invasive

carcinoma of special types, while the reminder are considered to be
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of no special type [NST] or not otherwise specified [NOS].This

classification has clinical relevance, certain special types of cells has

much better prognosis than tumors of NOS. The examples of tumors

with'better prognosis are colloid, medullary and tubular carcinoma111.

The NOS prognostic information can be gained from the degree

of differentiation of the tumor i.e. either well differentiated,

moderately differentiated and poorly differentiated. This is an

important predicator of both disease free and overall survival m .

CARCINOMA IN SITU

It was a rare type, but now it accounts for 20% of breast

cancer. This rising figure is due to the advent of mammographic

screening. It is a marker for the development of invasive cancer,

which may develop in about 20% of cases.

It may present as a breast lump or breast thickening near the nipple

as seen in up to 75% of cases, nipple' discharge is present in about a

third of patient and Paget's disease of the nipple1471. Screen detected

DCIS usually presents as micro-calcifications or soft tissue

abnormality. The microcalcifications are localized or wide spread,

branching and of variable size and density. There are several

histological sub-types and the most aggressive one is the

comedocarcinoma, which" is associated with higher probability of

micro-invasion [471.



The lobular type of carcinoma in situ is incidental finding in a breast

biopsy carried out for other reasons. Usually it is asymptotic and not

detectable on mammography (47'.

INFLAMMATORY CARCINOMA

It is an aggressive type of tumours. The first symptom is always

pain. There is diffuse brawny induration of breast skin with an

erysipeloid edge usually without an underlying palpable mass. The

breast is warm and tender. The oedema is due to the block of the

subdermal lymphatic with carcinoma cells. Inflammatory cancer

usually involves at least one third of the breast and may mimic breast

abscess.

Radiologically, there may be a detectable mass and

characteristic thickening of the skin over the breast, stromal

coarsening and/or diffusely increased density of the breast, or

calcification if there is a primary mass1481.

Paget's disease of the nipple

It is an eczymatoid change of the nipple and the areoia

associated with an underlying breast malignancy. It occurs in about

1-2% of breast cancer cases.
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In about half of the cases it is associated with an underlying mass

and 9 0 % will have invasive carcinoma. In patient without a mass

lesion, 30% will be found to have the invasive type and the

remainder have in situ.

Paget's disease has a similar age range as other breast cancer.

It may be localized or occupying a large area. The differential

diagnoses is eczema affecting the nipple and adjacent invasive

carcinoma spread in to the nipple.

Imprint cytology [pressing the eczematoid lesion onto a slide] or

scrape cytology [scraping some of the lesion onto a slide] can

sometimes established the diagnosis. The most reliable method of

diagnosis is incisional biopsy m .

HiSTOLOGiCAL CLASSIFICATIONS OF BREAST CANCER1491:

Ductal

Invasive with predominant intra-ductal component

Invasive NOS

Comedo [central necrosis]

inflammatory

Medullary, mucinous [colloid], papillary, tubular, cribriform

scirrhous

- Others

40



Lobular

In situ

Invasive with predominant in situ component

Invasive

It is usually multi-focal occurs bilaterally but it has a better

prognosis than ductal carcinoma.

Nipple

Paget's disease, NOS

Paget's disease with intraductal carcinoma

Paget's disease with invasive ductal carcinoma

OTHER RARE BREAST NEOPLASMS

Cvctosarcoma phyllodes

These are rare fibro-epithilial neoplasm that range from benign

and malignant. In fact, only about 20% of these tumors are

malignant, so some authors prefer the term phyllodes tumor. The

tumor present as breast mass. Patients with malignant type tend to

be slightly older than those with the benign type. Although the tumor
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is well circumscribed they tend to have small protrusions which if left

at the time of surgery will lead to recurrence.

In the malignant form there is high mitotic rate, stromal

overgrowth and the edges of the tumor are infilterative. The spread

of the tumor is through the blood to bone, lunges and rarely to

regional lymph nodes although the regional lymph nodes may be

clinically enlarged due to reactive changes. The tumor can be locally

invasive. It is generally treated with wide local excision. Although

most patients are cured with this treatment, the risk of developing

recurrence or metastasis is related to the above mentioned

pathological features (471.

Sarcoma

It may arise from breast tissue, overlying skin or following radio

therapy to the chest wall. It must be differentiated from phyllodes

tumor with stromal overgrowth m It is treated with wide excision but

if the tumor is. large then mastectomy is necessary. Axillary nodes

are rarely involved so axillary sampling is adequate. After surgical

excision radiotherapy to the chest wall should be given !1!.

Squmaous carcinoma

This is a rare tumor. It arise from the breast substance rather

than the overlying skin. It is often cystic in consistency ; l i.
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Lymphoma

Patients with lymphoma usually have disease outside the

regional lymph nodes. Lymphoma rarely occurs in the breast. Surgical

excision, axillary node sampling, radiotherapy and chemotherapy are

the modalities of treatment. Small lesions are completely excised but

large ones should be biopsied as they are sensitive to both

radiotherapy and chemotherapy m .

Proliferative lesions

These range from benign overgrowth to sarcomas. Lesions in

between include fibromatosis and nodular fasciitis, which mimic

clinically and mammographically breast cancer. They are treated by

wide local excision otherwise they recur n i.

OESTROGEN/PROGESTERON RECEPTORS

Oestrogen receptors [ER] are thought to locate in the nucleus.

Oestrogen exerts its effects by binding to the ER, which will binds to

DNA. Progesteron receptors [PR] are regulated by oesterogen.

ER can now be measured on fine needle aspiration cytology

using a monoclonal antibody technique. ER are present in normal

breast tissue but only about 7% of the total cell population contain

ER. '
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Approximately 70% of pri'mary breast carcinoma are ER positive and

about 50% are PR positive. About 45% of tumors are both ER and

PR positive while around 25% are ER and PR negative.

The proportion of patient with ER positive increases with age

80% of patients over the age of 60 years have ER positive. There is

no relation between tumor size and ER status. ER positive tumor are

likely to metastasize to bone whereas ER negative are more likely to

metastasize to the liver. About 90% of lymph node metastases have

ER status as the primary tumor.

The pathological features of ER positive tumor are well

differentiated tumor, slight lymphoid infiltration, slight or absent

necrosis and marked elastosis. Lobular, mucinous and tubular

carcinomas are more often have ER expression than comedo or

medullary carcinomas1471.

There is a debate about the value of steroid receptors as

prognostic indicator. The presence of ER in breast cancer predicts

response to hormonal manipulation. The value of this is to predict the

early out come after treatment but this is of limited value in

predicting the long term survival m . The presence of PR depends on

an intact ER pathway. PR are not of more value than ER in predicting

prognosis or response to hormonal treatment l "

The association between receptor status and the risk of relapse is

weak. The more important factors- are tumor size ,axillary node state

and growth rate of the tumor147'.
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ER status is useful to predict response to anti-oestrogen therapy.

Patients with ER negative have a response rate of 10% where ER

positive have a response rate of 30% to 80%. If the patient is also

PR positive then the response rate to endocrine therapy is 70%|47).

The presence of epidermal growth factors receptors with the

membrane of breast cancer cells is inversely correlated with the

presence of ER. This is associated with diminished period free of

relapse and reduced overall survival m .

Patients with tumor positive for epidermal growth factors are

unlikely to respond to hormonal treatment. Currently these epidermal

growth factors receptors are investigated to be used as a target for

treating breast cancer l471.

THE SPREAD OF MAMMARY CARCINOMA

Local spread

The tumor increases in size and expands forming a mass with

smooth or nodular surface. The tumor can spread locally by

infiltrating the other portions of the breast. It invades the skin,

pectoralis muscles and even the chest wall. The chest wall includes

the ribs, intercostal muscles and serratus anterior muscles l481. When

it infiltrates the skin, it leads to dimple and tethers the skin. When it

invades the pectoralis muscle and chest wall it leads to fixation of

the tumor to these structures t481.
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Lymphatic metastasis

The primary sites are the axillary and internal mammary lymph

nodes. To a iesser extend lymph also drains by intercostal routes to

nodes adjacent to the vertebra. The axillary nodes receive about

three quarters of the total lymph drainage. This is reflected in the

greater frequency of tumor metastases to these nodes m .

The axillary nodes which lie below the axillary vein can be

divided into three groups in relation to the pectoralis minor muscle.

Level I nodes lie lateral to the muscle.

Level II [central] nodes lie behind the muscle.

Level lit [apical] nodes lie between the muscle's medial border

the first rib and the axillary vein.

The lymphatic spread is either by embolization or permeation.

The malignant ceils from the primary tumor form emboli to the

draining lymph nodes. When these became laden with the tumor

cells, retrograde permeation through the lymphatics then results.

Extensive lymphatic permeation may cause disease spread to the

supra-ciavicular fossa, internal mammary nodes and the intrathorasic

and the intra-abdomina! nodes111.

The obstruction of the lymphatic by the tumor cells causes the

following phenomenae:
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1- Peau d'orange; is the appearance of an orange like skin. It is

due to cutaneous lymphatic oedema.

2- Carcinoma -en -cuirasse; is the infiltration of the chest wall with

the tumor nodules. It may be associated with grossly swollen

arm. It is usually seen in cases of local recurrence after

mastectomy and occasionally after distribution of irradiation to

the chest wall.

3- Oedema to the arm occurs as result of neoplastic infiltration of

the axilla. This arm swelling is due to obstruction of either the

lymphatics or the axillary vein.

The lymph nodes involvement is a marker for the metastatic

potential of the tumor. The site of the tumor within the breast does

not indicate which group of axillary nodes will be involved. In

advanced disease there may be spread to the supraclavicular and

contra-lateral lymph nodes |481.

Spread by the blood stream

Skeletal metastasis is the result of the spread by the blood. The

tumor reaches the blood by either invasion of the small blood vessels

or through communications between the small lymphatics and the

blood vessels. They can also reach the blood through the lymphatic
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duct or the subclavian duct. Metastases occur in the lumber

vertebrae, femur, thoracic vertebrae, ribs and the skull. These are

generally osteolytic in nature. Metastases also can occur in the liver,

lungs, brain and occasionally in the adrenal glands and ovaries [4S1.

Transceieomic spread

Cells from the hepatic or diaphragmatic lymphnodes

metastases can shed into the peritoneal cavity. This can lead to

deposits in the greater omentum, in the overies - Krukenburge tumor-

and pelvic mass formation.

STAGING OF CARCINOMA OF THE BREAST

The staging system provides a strategy for grouping patients

with respect to prognosis. Therapeutic decisions are decided

according to staging categories, lymph node status, oestrogen and

progesteron receptors levels in the tumor tissue, menopausal status

and general condition of the patients m-

There are two traditional systems of classification for carcinoma

of the breast. These are the Manchester Classification and the

International Union Against Cancer [IUCC] Classification. Both

systems depends on the clinical staging of the disease l4S|.

The IUCC system-Tumor/Node/metastases was attempted to provide

a common language among oncologists worldwide, thus providing

prognostic informations to help in the planning of the treatment.

There is a pathological lymph node staging depending on the number

of lymph node removed and deposits of tumor within the node11'
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Primary tumor [Tl

• TX - Primary tumor cannot be assessed

• TO - no evidence of the primary tumor

• Tis - carcinoma in situ {intraducta / lobuler / Paget's disease of

the nipple with no associated tumor mass}

• T1 - Tumor 2.0 cm or less in greatest dimension.

T1 a - 0.5 cm or less in greatest dimension.

T1b- More than 0.5 cm but not more than 1.0 cm in

greatest dimension.

T1c -More than 1.0 cm but not more than 2.0 cm in

greatest dimension.

• T2- Tumor more than 2.0 cm but not more than 5.0 cm in

greatest dimension

• T3- Tumor more than 5.0 cm in greatest dimension.

• T4- Tumor of any size with direct extension to chest wall or skin

Note: Chest wall includes ribs, Intercostal muscles and serratus

anterior muscle buttnot pectoral muscle.

T4a - Extension to chest wall

T4b- Oedema (including peau d'orange), ulceration of the

skin of the

49



breast, or satellite skin nodules confined to the same

breast.

- T4c - Both of the above ( T 4a and T 4 b ).

T4d - Inflammatory carcinoma.

Note: Dimpling of the skin, nipple retraction, or other skin changes

may occur in T1, 72, or T3 without changing the

classification.

Regional lymph nodes (N):

• NX: Regional lymph nodes cannot be assessed (e.g., previously

removed.

• NO: No regional lymph node metastasis.

• N1: Metastasis to movable ipsilateral axillary lymph node(s)

• N2: Metastasis to ipsilateral lymph node(s) fixed to one another

or to other structures.

• N3: Metastasis to ipsilateral internal mammary lymph node(s).

Pathologic Classification (pN ):

• pNX: Regional lymph nodes cannot be assessed (not removed

for study or previously removed ).

• pNO: No regional lymph node metastasis.
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• pN1: Metastasis to movable ipsilateral axillary node(s).

pN1a: Only micro-metastasis (none larger than 0.2 cm).

- pN1b: Metastasis to lymph node(s), only larger than 0.2

cm.

• pN1bi: Metastasis in 1 to 3 lymph nodes, any

more than 0.2 cm and all less than 2.0 cm in

greatest dimension

• pNibii: Metastases to 4 or more lymph nodes,

any more than 0.2 cm and all less than 2.0 cm

in greatest dimension.

• pNibiii: Extension of tumor beyond the capsule

of a lymph node metastases less than 2.0 cm in

greatest dimension.

• pNibiv: Metastasis to a lymph node 2.0 cm or

more in greatest dimension.

• pN2: Metastasis to ipsilateral axillary lymph node(s) fixed to

one another or to other structures.

• pN3 : Metastasis to ipsilateral internal mammary lymph

node(s)

Distant Metastasis (M):

• MX: Presence of distant metastasis cannot be assessed.

• M0: No distant metastasis.
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• M1: Distant metastasis present (includes metastasis to

ipsilateral supraclavicular lymph nodes).

MANCHESTER CLASSIFICATION I4SI

Stage 0 - carcinoma in situ/ no nodal metastases/ no distant

metastases i.e Tis ,No ,Mo

Stage I tumor is less than 2 cm in diameter /no nodal metastases

/no distant metastases i.e. T1, No, Mo

Stage I! - tumor is 2 -5 cm in diameter /mobile axillary nodes / no

distal metastases

Stage HA - i.e. T0,N1,M0 /T1,N1,M0 /T2,N0,M0

Stage MB - i.e. T2 ,N1 ,M0 / T3,NO,MO

Stage III

Stage IIIA - tumor is more than 5 cm in diameter /fixed

axillary nodes /no distant metastases i.e.

TO, N2, MO /T1, N2, MO 112, N2, MO /

T3, N1, MO /T3, N2, MO

Stage IIIB - any size invading skin or chest wall

/involvement of ipsilateral nodes /no

distant metastases i.e. T4, any N, MO /

any T, N3, MO
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Stage IV - the presence of distal metastases i.e. any T, any N, M1

53



DIAGNOSIS OF BREAST CANCER

clinical presentation, imaging and tissue confirmation.

Clinical presentation

Breast diseases should be considered with high index of suspicion.

Patient's clinical history:

Details of ; breast cancer risk factors; including the family

history, menstruation, contraceptive pills, parity, lactation should be

recorded. The duration of the symptoms and previous breast

diseases should inquired for.

The most common symptoms and signs are:

Mass:

This is the most common clinical presentation. Any discrete

lump in the breast in a patient older than 25 years require careful
>

evaluation 15Oy. The lump is usually discovered accidentally. In most

cases the lump is painless but the presence of tenderness does not

exclude malignancy. As the disease progress locally there may be

local changes which include peau d'orange, fixation to the chest

wall, skin filtration with or without ulceration and satellite nodules in

the chest wall :'!.
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most affected part is the upper nan, wnere tne lateral part has the

higher incidence rate 60%, while the medial part is 12%. In the

lower half the lateral part carries the incidence of 10% and 6% for

the medial part. Nipple carries the incidence of 12%(481

Nipple discharge

Two third of non-lactating pre-menopausal women can have

physiological nipple discharge |1i. This discharge varies in colour from

white to yellow to green to blue dark m . On the other hand there are

certain breast diseases associated with nipple discharge; chronic

cystic diseases, duct ectasia, intraduct papilloma and intraduct

carcinoma. In the last three conditions the discharge is usually blood

stained t4Sl.

Caplan [1971] pointed out that, blood discharge is more often

benign in patient below 50 years of age and more often due to

carcinoma in patients above 50 years l9!.

Nipple changes

Nipple retraction slit-like retraction is characteristic of benign

diseases. Nipple inversion when the whole nipple is pulled in occurs

with both breast cancer and inflammatory condition [1!.
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Skin dimpling

Occurs in high percentage of patient with breast cancer. It can

also occur as a result of trauma, following surgery and may be

associated with benign condition or occurs as a result of breast

involution m .

Lymphadenopathy

Halsted in 1907 stated that enlarged axillary lymph nodes might

be the.only sign of occult mammary carcinoma l91. The axillary lymph

nodes enlargement can also be involved when the primary tumor is in

the gastrointestinal tract or in the chest f9'.

Clinical assessment of axillary lymph node is inaccurate because

70% of involved lymph node are being clinically detected in

symptomatic patient and in up to a 10-20% of screen detected

breast cancer. Up to 40% of patients with breast carcinoma who

have clinically normal axillary lymph node actually have axillary lymph

nodal metastases l9!. Lymph nodes are ineffective barrier to the

spread of carcinoma and metastases indicate biological aggressive

disease.

Factors associated with lymph node involvement include '":

Large tumors

Poorly differentiated tumors [grade 111]

Symptomatic tumors [compared with screen detected]
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Presence of lymphatic or vascular invasion in and around the

tumor

Oestrogen receptor negative tumor

Some authors suggested a relationship between nodal

involvement and the age. Taylor [1983] found that, 77% of patients

under the age of 46 years had axillary lymph node involvement while

only 57% in patients above 60 years old had axillary lymph nodes

involvement . Others reported no relationship between age and nodal

metastases(9).

IMAGING

1- Mammography:

Is an X-ray technique to visualize the internal structure of the breast.

It is the most effective technology available. Mammography requires

compression of the breast between two plates hence it may be an

uncomfortable technique.

Single oblique view of each breast can be taken or two views;

obliquely and cranio-caudal can be obtained. The radiation dose is of

less than 1.5 m Gy. Because breast is relatively radiodense in women

under the age of 35 year, mammography is rarely of value in this age

group m .

The features of carcinoma in mammography are:
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Mass lesion with irregular in outline or satellite configuration;

- Areas cjf parenchymal distortion i.e. the outline of the breast;

Distortion of the skin;

Asymmetry of density, vascularity or stromal architecture;

True micro-calcifications;

Increase in the thickness of the skin;

A single dilated duct;

A large lesion of nodular outline;

Changes on serial mammography.

True micro-calcification is a particular feature of early tumor not

detected clinically4501 .

Although the sensitivity of mammography to detect breast

carcinoma is 86% but it is useful for women aged 50 years or more.

.American National Cancer Institute is funding research to reduce

the already low radiation dose, enhance image quality, develop and

evaluate digital mammography [DM]. DM is a computerized technique

that displays images using an infinite scale of gray tones.

Mammography X-ray films can contain small information not easily

discernible to the radiologist. DM could enhance the quality of the

image and even magnify the view of specific area of. the breast. DM

is expected to improve the sensitivity of mammography especially in

the dense breast tissues, which make visualization of carcinoma
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difficulty. It will also decrease the radiation dose per mammogram

and will allow computer-aided diagnosis |511.

2- Ultrasonography:

High frequency sound waves are beamed through the breast and

reflections are detected and turned into images. It is useful in young

women with dense breast tissue. It can be used to distinguish

between cystic and solid lesions and localise impalpable breast

lumps. The benign lesions tend to have well demarcated edges

where as cancer usually have indistinct outline m . Ultrasound does

not detect micro-calcifications nor it can detect very small tumors.

National Cancer Institute funded studies for non-ionizing

technologies, magnetic resonance image [MRI] and ultrasound to

improve the sensitivity of breast cancer detection and staging. Both

have shown potential for improving differentiation between malignant

and benign lesions, detecting tumors in dense breast tissue lo11.

MRI has the ability to define local anatomic tumor extend or

staging and these are critical for treatment planing. However MRI

can not detect micro-calcifications, minute calcium deposits that may

indicate a small breast cancer i51i.
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Is the removal of tissue or cellular material from an organ during life

for the purpose of pathological examination. It is the essential step to

establish a definitive diagnosis.

1 -rine needle aspiration cvtolacv jFNAC or ABC]

Cytology is now well established and a reliable diagnostic tool.

Its accuracy in skilled hands is undeniable. A 21-23-gauge needle is

attached to a syringe, which is used with or without a syringe

holder. The needle is introduced into the lesion and suction is applied

by withdrawing the plunger. Multiple passes are made through the

lesion. The plunger is then released and the material is spread onto a

microscope slides. In some units the report is available within 30

minutes m . FNAC can differentiate between solid and cystic lesions.

Very small breast lump [0.5 cm], regional lymph nodes and soft

tissue deposits are suitable for this technique. It is also suitable for

immunocytochemistry to measure ER status n51.

It possesses many advantages: being very convenient, atraumatic,

swift to report and could be repeated at different site if required.

Unfortunately it does not separate carcinoma in situ from invasive

cancer or allow grading of cancer rJ".
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CUI S~V-:5]

A small'trocher and cutting cannula are used to remove a core

of tissue from the breast for histology. It gives more information and

extra discomfort for the patient, if automated gun is used. The

procedure needs small skin incision under local anaesthesia. It is

inaccurate for lumps less than 2 cm in diameter l151. Up to 70% of

important abnormalities detected by screening are impalpable. These

include most micro-calcifications, several architectural disturbances

and some satellite lesions: So imaging guided needle biopsy is

necessary in these conditions M1.

Sterotaxis is the most accurate of X-ray guided techniques,

cytology should be performed with 22-23 gauge needle of 9 cm

length and core biopsy with 14 gauge needle m .

B- Incision biopsy:

This is used for benign dysplastic lesions, mammary ectasia and

excision of major duct system. For breast carcinoma, incisional

biopsy was used in the past. Now it can be used if the result of the

needle biopsy is inconsistent with the clinical picture(15).

C -Excision biopsy :

This is ideal for the removal of fibroadenoma, small cysts and

clinically uncertain nodules less than 5 cm in diameter. For benign

lumps diagnosis and treatment are achieved by incision biopsy !15i.
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Wide local excision [2-3 cm margin], segmental resection or

quadrantectomy are favored by some surgeons for small cancers [up

to 2 cm in diameter].

The routine use of frozen section should now be considered

obsolete'501. It is used in the following circumstances:-

Assessment of the excision margins for wide local excisions

to ensure complete removal;

Assessment of axillary lymph nodes to identify patients who

are node positive.

Patients with advanced iocai uised^e oi .ecu. . ^ ' W M - , V ; " ^ V ^ W

investigated for the occurrence of systemic disease1501.These

investigations include :

- Full blood count, leuco-erythroplastic features are not

uncommon.

- Liver function test to include alkaline phosphatase.

- Calcium level: many patients have asymptomatic

hypercalceamia.

Liver ultrasound.

Chest radiography.

Isotope bone scan.

62



MALE BREAST CANCER

Male breast cancer accounts for 0.5% of all breast cancer m

Aferican studies reported higher incidences. In Nigirea the incidence

was 3.8% in relation to the disease in females (1S| while studies from

Egypt and Keynea reported 6.4% and 1 1.6% respectively1161.

Unlike in women, breast cancer in men affects a predomenantly older

population. The peak incidence is five to ten years later than in

women |8] .

The aetiology of breast cancer in males is a subject of intense

debate. Sasco evaluated variuos risk factors and comared them with

female breast cancer risk. Those with increased risk of breast

carcinoma in both sexes were advanced age, family history in first

degree relative, single marital state, previous benign breast disease

and history of chest wall radiation. Different aetiology were

suggested by different ethnic group (higher in Afro American men),

the impact of gonadial abliation ( increase the risk ror male and is

protective for females) and the most frequently associated tumor

(prostate in male and colon in female).The impact of other risk

factors as hormonal level, smoking, alcahol consumption and obesity

remain uncertain 1521 .

Sudanese study (Elnaiem) suggested contribu-tary aetiological

factors.These are exposure to environmental conditions, social

situations, intermigration and inter position of racial groups.There are
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hypotheses that since bilharziasis and liver cirrhosis predispose to

gynicomastia, this could be a predisposing factor. However, there is

no difinite proof established 191 .

Male breast carcinoma usually present with a lump or

retraction of the skin or nipple. The small volume of male breast

leads to earlier infilteration of the skin, so the disease is most likely

to advanced at diagnosis . The histological and prognosis for each

tumor stage are similar to those for female breast cancer n i .

64



m Wo



AIM OF THE STUDY

Breast carcinoma is one of the most important and common diseases

all over the world. The presentation, course, behavior and out come

of the disease differ from part to other. Few studies have been

reported from the Sudan inspite of its high incidence.

The aims of the study are:

1- To study the epidemiology of breast cancer among patients seen

at Khartoum Teaching and Soba University Hospitals the two

main referral hospitals in the Sudan which

2- To study the clinical presentation of the patients with breast

cancer.
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PATIENTS AND METHODS

Methodology of the research is the set of clearly and fully expressed

rules and procedures, upon which research is based and against

which ciames for knowledg is evaluated. Thus research can be

replicated by onther researcher.

The study design is the procedure and methods predetermined by the

investigator to be adherant to, in conducting a research project.

There are two types of studies:descriptive and analytic.

The descriptive study involves the systematic collection and

presentation of data to give a clear picture of a particular situation.

The analytic study attempts to establish causes or risk factors for

certain problems.

Accordingly any epidemiolgica! study has tow stages.The first is the

descriptive epidemiology which consider the frequency of the disease

under investigation at different peroids of time taking into

consideration ethnic group, the geographic locations,social and

economic state and the degree of education.The second stage is the

analytic epidemiology which investigate the determinant of any

difference in frequency of the disease.

The frequency of the disease can be expressed by different

methods.The most accurate method is the incidence rate.

The incidence rate is the number of illness beginning within a specific
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period of time and related to the average number of persons exposed

to the risk during that periodtor the mid point].There are different

variables when considering the structure of the population e.g

age,level of edcation,social state ... etc. The incidence rate to some

extend avoids the problems of differences in the

variables.Unfortionately in most of the developing conteries the exact

structure of the population is not known and the exact records of the

new cases of certain illness are not avilable.The lack of statistics is

due to many factors: defeciency in health education,unavialability of

proper health centers,inadequate methods of transportations and the

unawarness about the importance of statistical records.So the

frequency of certain illness is expressed as proportional rate or

relative frequency.

Proportional rate is the frequency of the condition to be investigated

as apercentage of some predetermined total. Thus carcinoma of the

thyroid gland can be expressed as a percentage of all hospital

admissions,a percentage of all thyroid surgery,a percentage of all

surgical procedures or as a percentages of all thyroid diseases.

The calculation of the proportional rate may be affected by certain

factors. Thes include the type of the hospital(rural or arban),methods

of diagnosis(clinical only,clinical and confirmed by different methods

of investigations).Despite the bias results from these factors,

proportional rate have been extemely valuable in the studies in the
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developing counteries.

Carcioma of the breast had been in Sudan had been studied

previously.In these studies the frequency of breast in Sudan had

been expressed as incidence rate.According to the definitions

mentioned above the frequency of carcinoma of the breast should be

expressed as proportional rate or relative frequency.

This prospective study was carried out at Khartoum Teaching

Hospital and Soba University Hospital in the peroid between Jan.

1996 to 1998.

Khartoum Teaching Hospital and Soba University Hospital are the

main referral hospitals in Sudan and that may have fair representation

of the population in the country

All patients with histopathologically. proven breast carcinoma seen

during the study peroid were included in the study. There were no

selection of patients.

All patients had a thorough and detailed interview and careful clinical

examination(plate No.1).The diagnosis of breast carcinoma was

established by histological examination of excisional biopsy after

staining paraffin section by H&E stain.

Certain investigations were requested.These were laboratory tests,

culture and sensitivity for infected ulcers imaging and tissue biopsy

for confirmation of the diagnosis.

The laboratory tests were complete haemogram,blood urea and

serum electrolytes and liver function tests.
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Chest x-ray and abdominal ultrasound were requested in most of the

patients. Skeletal survey was requested for those with clinical

evidence of bony metastases.

The breast cancer was classified according to the International Union

Against Cancer (IUCC) classification (TNM staging system).

The data was tabulated and cross tabulated and statistical analysis

was done using computer programme Excel version97 Microsoft

Office.
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RESULTS

In this prospective study, 183 patients with histopathologically

proven breast carcinoma were studied at Khartoum Teaching Hospital

and Soba University Hospital between Jan.1996 to May 1998.

AGE AND SEX DISTRIBUTION

There were 1 78 females patients and five males with sex ratio

of 35.6 : 1 .

Their ages ranged between 18-80 years with mean of 44.35

_+_12.5 years. One hundred and nine [59%] were in the age group of

31-50 years. The five male patients ages ranged between 40-80 years

with mean of 75.5 years [Fig. 1 and2].

GEOGRAPHIC AND ETHNIC DISTRIBUTION

Forty one percent of the patients were from Khartoum state.

This was followed by patients from Western Sudan, El Gazera and

Northern Sudan with incidence of 17%, 16% and 15% respectively.

Only few patients were from the Southern and Eastern Sudan [Fig.3].
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The majority of patients [52%] were from the tribes of Northern

Sudan, Western tribes [21%] and tribes of El Gazera area [11%1. Low

proportional rates of breast carcinoma was noted among patients

belonging to the Southern [8.3%] and Eastern [7.7%] tribes.of Sudan

In the Northern tribes Gaalein, Shaigia ,Mahas, Halfawia and

Danagla were the commonest affected tribes in this study. Nuba

followed by Rizigate were the commonest affected Western tribes.

The least was among Missiria and Bagara.

The affected tribes of the El Gazera was Rufaiia, Jauama,

Abdllab, and Rikabia.

In the Southern tribes breast carcinoma was commonly seen

among Dinka, Blanda and Madi.

The affected tribes of the Eastern Sudan was Hadandwa,

Ababda, and Shokria [Fig.4]..

FAMILY HISTORY

Only fourteen patients [8%] had a positive family history for carcinoma

of the breast . These were the first degree relatives i.e. mother, sister

and aunt.

Non of the male patients had a family history of breast

carcinoma [Fig. 5].



EDUCATION

Most of the patients[48.5%] had primary education, 12% of the

patients had higher education while 39.5% of the patients were

illiterate [Fig.6].

MENARCHE AND MENOPAUSAL STATE

The age at menarche range was 9-19 years with mean age of

13.15 _+_3.65 years. Most of the patients[79%] had menarche

between 12-14 years of age [Fig.7].

One hundred and eleven [62%] patients were post menopausal and 67

patient [38%] were premenopausal [Table 1].

PARITY AND LACTATION

The parity of the patients varied between 0-16 with mean of

4_+_2.9 pregnancies. Forty patients (22.4%) did not conceive and

most of them were unmarried. Forty two percent of patient ranged

between 4-7 pregnancies then the number of patients started to

decrease with increased parity [Fig.81.
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Most of the patients[ 72.5%] nursed their babies. The lactation

frequency ranged between 0-13 with mean 3.57jf_ 2.9 [Fig.8].

Forty-nine patients [27.5%] did not lactate. Forty were nulliparous

and the rest could not produce milk form their breasts or gave birth to

still births.

Four patients discovered the disease during pregnancy. Three

reported to the hospital during puerperal period and one in the second

trimester.

CLINICAL PICTURE

A-SYMPTOMS

Most of the patients [97%] had breast lump at presentation.

Five percent of patients presented with mass in the scar tissue i.e.

with local recurrence.

Three patients had ipsilateral axillary swellings while one patient

had a supraclavicular mass.

Eleven patients presented with bilateral breast masses.

The duration of symptoms ranged between 1-48 months with mean of

1 1.6 .±.11.3 months.

Breast pain was the presenting symptom in 38% of patients. The pain

duration ranged between 1-34 months with mean of 5.8.+.1.8 months.



In more than half of the patients the pain was stabbing in nature, in

31 °/c vague, in 10ac was throbbing.

Breast ulcer was the presenting symptom in26.8% of patients with

duration ranged between 1-45 months and mean of 5 _+_ 1.2months.

Nipple discharge was reported by 21.85% of patients. The color

of the discharge was blood in 37.5%, white in 25% , yellow in

25%and green in 12.5% of patients [Fig9] .

Thirty-four patients[18.6%] had extra mammary symptoms.

These included backache and pulmonary symptoms.

Backache was the complain in eighteen patients. The commonest site

was the lumber region and it was due to metastases.

Pleuritic pain was experienced by sixteen patients. The chest

was clinically abnormal in fifteen of the patients.

Weight loss was observed in 54.6% of patients. Epileptic fits

was reported in three patient. In two patients they were due to

seconderies in the brain and in one epilepsy was familial.

B- SIGNS

The majority of patients [60%] had good general condition on

examination. Forty-nine patients [26.8%] were pale. Four patient

were jaundiced while one patient was dehydrated.
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The left breast [62%] was more affected than the right breast

[Fig.10].

The affected breast was enlarged in 59%, normal in 33% and

smaller in size in 8% of patients.

In 94% of patients, the mass was either occupying the whole

breast or part of the breast. The remaing six percent had more than

one mass. The sites of carcinoma in the affected breasts are shown in

figure 1 1.

In decreasing frequency the sites were upper lateral quadrant in

[28%], whole breast in [25.6%], central in [15.6%],upper medial

quadrant in [15%], lower lateral quadrant in [7%] and lower medial

quadrant in [3%].

In most of the patients the masses were rounded [55%], with

irregular surface in [68%] and firm consistency in [69%].

The skin over the masses was of normal temperature [90%] and not

tender [87%] in most of the patients.

The size of the mass was categorized according to that of the

International Union Against Cancer [IUCC] classification [TNM system]

and it showed the following :

' Four patients [2%] had no palpable mass [To], 24 patients

[13%] had masses of less than 2 cm [T1], 32 patients [17.5%] had

masses of 2-5 cm [T 2] and 57 patients [31%] had masses larger
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than 5 cm [T 3]. Sixty-six patients [36.5%j had involvement of the

skin and / or chest wall and were categorized as T4.

The skin involvement was manifested as; ulcer in 74%of

patient, paeu d'orange in 90%, discolouration in 33% and satellite skin

nodules in 1 3%.

Fixity to the pectoral muscle was noted in 12.5%, to the chest

wail in 1 9% and to the skin in 45%.

The commonest site for the ulcer was the central part of the

breast [15 patients] and the next common site was the lateral quadrant

of breast [12 patients]. Only four patients had more than one ulcer .

The ulcer size ranged between 5-10 cm in 1 9 patients. It was

irregular in shape in 22 patients with everted edges in 34 patients,

irregular floor in 30 patients and its base was indurated in 43 patients.

Infection was detected in 83% of the ulcers.

The nipple was affected in 34 patient [20%]. The nipple was

discloured in two patients, ulcerating in 1 5 patient, destructed in 30

patients, producing discharge in 40 patients and deviated in 45

patients [Fig. 1 2).

The level of the nipple was normal in 72% of patients, was at a

higher level when compared with the normal nipple in 23% and lower

in 5%.
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Lymph nodes were classified according to the IUCC

classification [Table 2].

Palpable ipsilateral axillary lymph nodes were seen in 73% of

patients, ipsilateral supraclavicular lymph nodes in 12% and

contralateral axillary lymph nodes in 15% of patient.

Twenty seven percent of patients had NO, 28% of patients N1

and 44% of patients N2.

Involvement of the internal mammary lymph nodes N3 was not

assessed in this study.

Oedema of ipsilateral upper limb was detected in eight patients

[4%].

Lymph oedema of the upper limb was found in seven patients

and venous obstruction in one patient. One of the patients with

lymphatic oedema developed lymph angiosarcoma.

In this study there were metastases in bones, liver, lungs and

brain [Table3].

Clinical examination of the patients revealed bone tenderness

in 10% of them.

The commoset site was lumbar vertebrae followed by the

thorasic , ribs, scapula, pelvis and sacral region in this order.

The presence of metastases in these site was confirmed by

radiological skeletal survey.
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Metastases was neither reported in the cervical region of the

vertebral column nor in the femoral bones.

The liver was palpable in 10%-of the patients. The chest was

involved in 1 1 % of the patient. Seconderies in the brain was

suspected in two patients and were confirmed by CT scan.

Ascites was reported in one patient.

According to Manchester classification, 13.2% of patients were

in stage I, 16% were in stage II, 38.8% were in stage III and 32%

were in stage IV [Fig.13].

INVESTIGATIONS

The hemoglobin level ranged between 5-14.6 gm/dl with mean of

10.22_+.4.9 gm/dl. Patients with advanced breast carcinoma had a

hemoglobin rang between 5-10.5 gm /dl.

The white blood count ranged between 4900-15700 cell/mm3 with

mean of 5000 ^3313 .8 cell/mm3. Levels higher than normal range

were reported in patients with infected ulcers and in patients with

advanced breast carcinoma i.e. stage III and IV.

The range of the erythrocytes sedimentation rate [ESR] was between

4-165 mm/hour with mean of 52.25^39.3 mm/h. The increased ESR
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was noticed in patients with local recurrence, patients with an ulcer

and in patients with advanced breast carcinoma.

The range of blood urea was between 7-115mg/dl with a mean of

21.44.X.1 3.03 mg/dl. The increased blood urea level was noticed in

some patients with advanced breast carcinoma.

The serum sodium level ranged between 122-144 mmol/L with a mean

of 134^10,49 mmol/L.

The serum potassium level ranged was 3.5-5.5m mol/L with a mean of

4_±,2.85 mmol .

Liver functions test was done in 55% of the patients and it showed:

The range of serum bilirubin was 0.1-7.8 mg/dl with a mean of

0.6 j i1.16 mg/dl.

Four patients had high serum bilirubin and they had hepatic

metastases confirmed by ultrasound.

The protein level ranged between 5.7-9.4g/dl with a mean of

7.06_+4.7g/dl.

The albumin level ranged between 2.2-5.7 g/dl with a mean of

3.84_±.2.5g/dl.

The alkaline phosphatase level ranged between 2-1 1 King

Armstrong unit with a mean of 6.06 _+_4.3 King Armstrong unit.

Hepatic enzymes were normal in most of the patients:

SGOT ranged between 1.8-22 III/ L with mean of 6 ^ 5 . 8 IU/L.
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SGPT ranged between 3-21 IU/L with mean of 5 _±_ IU/L.

The increased levels of hepatic enzymes were reported in only four

jaundiced patients.

IMAGE INVESTIGATIONS

A-Chest x-ray

The chest x-ray was abnormal in twenty-five patients[1 6%]. In

20% of these there was pleural effusion while in 80% of them

pulmonary seconderies were detected.

B-skeletal survey

Skeletal survey was performed in patients with clinical evidence of

bone deposits. These were eighteen patients. The sites in decreasing

order were lumbar, thorasic , ribs, scapula the pelvis and the sacral

region of the vertebral column.

C-uitrasound imaging

The ultrasound was requested for 120 patients , those with

advanced breast carcinoma. The ultrasound showed evidence of

hepatic seconderies in nineteen patients.
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Histopathology of breast carcinoma

Table 4 illustrates the different types of malignancy in patients with

breast carcinoma.

Breast carcinoma was encountered in 96.6% of the patients.

Ninety three percent were ductal carcinoma, 1.6% lobular carcinoma,

1.1% cystosarcoma phyllodes in 1.1% and 0.55% inflammatory

carcinoma.

The list included other types of malignancy. These were

squamous cell carcinoma [2.2%], neurofibrosarcoma [0.55] and

rhabdomyosarcoma [0.55%].
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DISCUSSION

Breast carcinoma is the most common malignant disease in

females across the globe121. This is also true in Sudan as has been

reported before17'3'91'

Breast cancer has many medical, social and economical impacts on

patients, families and the community. It has a considerable morbidity

and mortality.

The aim of this study is to throw light on the epidemiology and

presentation of breast carcinoma in Sudanese patients presented to

Khartoum Teaching Hospital and Soba University Hospital, two main

referral hospitals in Sudan, which may give a fair representation of the

whole country.

Many epidemiological studies showed that, incidence of breast

carcinoma is rising allover the world but with different ratios121. Data

from Surveillance, Epidemiology, and End Results Program of the

National Cancer Institute showed that the rise was of 1 % in the

incidence of breast carcinoma between the yearsi 940-1 980, a sharp

rise of 32% was reported between the years 1980-1987 and it was

associated with an increase in early-stage disease121.This coincides with

an increase in the use of mammography in asymptomatic patients. An

increase in the incidence of breast cancer is expected to occur when
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the screening rate increases because cases will be reported at an

earlier stage with unpalpable tumors |21.

In Sudan Hidayatalla [1968] and Saad [1984] showed that

carcinoma of the breast is the commonest female cancer in Sudan17'81

The incidence was 50% and 31.7% respectively. Elnaiem [1985]

showed that the incidence of breast carcinoma in Sudan at Radiation

and Isotope Center was 1 6.4% and the incidence among females

was 42% [9!.

All these studies showed higher incidence of breast carcinoma

when compared with other non- Sudanese ones. The explanation of

this is unclear yet.

There is a global variations in the incidence of breast carcinoma.

The highest incidence is seen in the USA and Western Europe while in

Japan and Asia although the incidence is rising but is still less than

that reported from USA and Western Europe1'41.

Low incidences are also reported in Africa. This can be due to

deficiency in the effective statistical records or due to a real low

incidence of breast carcinoma among African populations l10-ni-

Regional variations in the incidence of breast cancer are

noticeable in the different part of the world. For instance a study from

USA showed that the highest incidence of breast carcinoma is in the

Northeast followed by Midwest and the West!5i.
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This study revealed that most of the patients from Khartoum

followed by the Western state, El Gazera and Northern state. Few

were from the Eastern and Southern states. This is in line with other

Sudanese report19'.

In this study, most of the patients were from Khartoum state.

This in agreement with previous reports. This may be due to

availability of medical advice, increase awareness of the disease and

good health education among the population. The mass movement of

population to Khartoum from allover the country due to socioeconomic

factors may be other cause.

In this study the proportional rate of breast carcinoma in the

West of Sudan is higher than that reported by Elnaium which was

13.7%. This increase in the proportional rate may be a true one but

improvement in health education and facilities in transportation may

contribute to that increase.

In this study the proportional rate of breast carcinoma in

EIGasera and North of Sudan is less than those reported by Elnaiem

which was 24.7% and18.4% respectively. This can be due to

immigration of the population from these areas to Khartoum.

In this study the low proportional rate of breast carcinoma in the

Southern of Sudan is higher than that reported by Elnaiem. This can be

explained by increase in the number of immigrant from the south. On
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the other hand the lowest incidence of breast cancer in the south can

be attributed tci war. War prevents adequate settlement, proper

development in different aspects of life and inadequate statistical

registrations in general.

Breast carcinoma showed tribal variation in this study. The most

commonly affected tribes are those of Northern Sudan. This is in line

with that reported by others. The main affected tribes were Gaalien,

Shaigia and Mahas. Nuba and Rizigat were the commonest affected

tribes from Western Sudan. The persistent higher incidence of breast

carcinoma in certain tribes of Sudan e.g. Gaalien, Shaigia, is probably

multifactorial. Genetic factors may be an important one.The

intermarriage habit in certain tribes can be an additional factor. The

environment as a risk factor and dietary habits of these tribes may be

predisposing factors.

Breast carcinoma occurs in both sexes. In general females are

more affected than males. However there is variation in sex ratio 11>26L

The incidence of breast carcinoma among males in this study is

consistent with the previous Sudanese studies, Saad and Einaiem who

reported incidences of 2.5% and 4.4% respectively. However

Hidaytalla reported a higher incidence [6.25%]. This may be due to

the relative small number of patients in this study.
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The incidence of male breast cancer varies from one part to

another. It is higher in developing countries as has been reported from

Nigeria [3.8%], Egypt [6.4%] and Kenya [11.6%] | lsl. Studies from

USA and Western Europe showed a low incidence of 0.5%m.

The aetiology of male breast cancer is a subject of speculation

i.e. there is no sex related specific risk factors as for females. The

higher incidence of male breast cancer in certain areas can be

explained by presence of ethnic predisposing factor that make them

more susceptible than other ethnic groups. Local factors as bilharziasis

may be among the predisposing factor (91.

The epidemiology of breast cancer involves several factors.

Paramount among these factors is the age.

In this study the mean age is 44.35 years. Low proportional rate

is noted below the age of 20 years. Then the rate increases with age

till the age of 50 years after which the rate starts to decrease with

increasing age. This observation is. consistence with the Sudanese

reports and with Africans reports19'201' The Sudanese reports

demonstrated that 45% of patients were in the range of 30-49 years

and the African study showed 40% in the same range of age group.

The result of our study is in contrast with Western reports which

shows doubling of the incidence of breast carcinoma every ten years
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till menopause when the incidence slows down but does not

decrease1" .

Elderly males where affected in this study [mean was 75.5

years]. This result agrees with the result of other studies in the

literature l52K

African females in general and Sudanese female in particular have

tendencies to develop breast cancer at young ages.

Weight can be a contributing factor. In general, there is a tendency for

Sudanese females to be overweight. Since obesity carries the risk of

hyperoestrogenism, it probably has a role in developing breast cancer

in younger age group.

The proportional rate of family history of breast cancer among

our patients is higher than that reported from previous Sudanese

studies which was 1.4%, but less than that reported from western

community [10%].

The raised proportional rate of family history of breast

carcinoma in our patients needs further genetic and epidemiological

studies.

In this study, half of the patients had early primary education.

This reflects the increase awareness of the population about the

disease as a result of increase in the number of patients with breast

carcinoma.



Carcinoma of the breast is a hormone dependant disease1471'

Oestrogen is the main effective hormone. The earlier and longer the

exposure of the breast tissue to this hormone the greater is the risk

factor, and so early menarche, late age of pregnancy and late

menopausal state have definite effect on the development of breast

carcinoma.

In this study 62% of the patients had their first menstrual cycie

at the age group of 12 - 14 years and only 15% of patients had

menarche at latter ages This coincide with the fact that menarche at

earlier ages increases the risk of developing breast cancer.

High parity has a protective role against breast cancer. This role

is governed by the age factor [23'22h

In this study about 25% of the patient did not conceive and the

majority are unmarried. This agrees with the fact that nulliparous

females are at a higher risk of developing breast cancer than parous

ones [1K

The majority of patients[75%] were parous and in 10% of the

patients the parity was more than 8 pregnancies. This doubts the

protective role parjty in the pathogenesis of breast carcinoma. Probably

the age has a role in this. This result agrees with the fact that age

limits the protective effect of parity l1<221'
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M In this "oKKiy only 21% \M noi laolalo, -IO°o hcwo \ioquoi\cy

of lactation 4 - 7 times and 18% lactated more than eight times.

The fact that prolonged lactation has a protective role in breast

carcinoma was not substantiated in this study. Further studies of

more patients are mandatory to elucidate this.

Sixty two percent of patients were postmenopausal Thirty

percent of the patients are above 50 years of age i.e. the age of

physiological menopause, while third of the patients had menopausal

state. Two third of the patients are in the premenopausal age, this is

consistent with the finding that Sudanese females develop breast

cancer at young age group.

The induced postmenopausal state may be a multifactorial

process. The disturbed psychological state of most patients as a result

of having the disease may have a role. Carcinoma of the breast may

have an effect on the menopausal state of the females or treatment

type received by the patient e.g. non-surgical induced oophorectomy.

The diagnosis of any breast conditions depends on the triple

assessment. Clinical presentation, imaging and tissue confirmation.

Clinical presentation can be the cornerstone for the diagnosis while the

other two methods are confirmatory tools.
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In this study the main presenting symptom was a breast mass.

That was the main complain of 97% of the patients, it was the

presenting symptom of local recurrences i.e. mass in the scar tissue of

mastectomy. Axillary and supraclavicular masses were the

presentation in 2% of the patients. The mass was painless in 83% of

patients.

This is similar to that of the previous Sudanese study in which

painless lump was the presenting symptom in 92% of the patients.

Most of the patient had the lump for less than one year, mean

of the duration was 11.6 month. The duration of this study is less

than the previous Sudanese study {Elnaiem 1985} in which the mean

of the duration of symptoms was twenty months.

The relatively short duration in this study is due to the increased

awareness of the population about the disease, more availability of the

medical services and transporational methods.

Pain in the breast was the presenting feature in 38% of the

patient. The presence of the mass was discovered latter either by the

patient or the physician.

Breast ulcer is the presenting symptom in 26% percent of the

patients. In these patients the underlying breast lump was discovered

by the treating physician. The incidence of breast ulcer is higher than

that reported by Elnaiem in which the breast ulcer was present in
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10.8% of his patients. Lack of health education especially the breast

self examination; may contribute to this late presentation of breast

carcinoma in Sudanese patients. A second factor may be painless

nature of the breast lump.

Nipple discharge is the presenting symptom of breast carcinoma

as well as other breast conditions these are duct ectasia, duct

papilloma and fibrocystic disease of the breast. Nipple discharge in

breast cancer can be blood, serous or any color.

In this study nipple discharge constitutes 21 % of the presenting

symptoms. This is higher than that of the previous Sudanese studies

which was 9.3%. The most common discharge in this study was

blood in 37.5 % followed by white and yellow colour in 25% each and

the last was the green discharge 12.5% .

In this study the frequency of nipple discharge as a presenting

symptom is an increasing, one.

In this study 10% of patients had backache and the commonest site

was the lumber region.

Pleuritic pain was experienced by 8.7 % of the patients while

weight loss was additional complain in 57.6% .

In the Sudan1 back pain and pleuritic pain are common problems

and other causes should be'excluded.
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In this study 60% of the patient were in good genera! condition

and only 10% were ill. Twenty five percent of the patients were pale,

2% were jaundiced and 0.5 percent were dehydrated.

Although weight loss was experience by half of the patient with

breast carcinoma, but the general condition is good in the majority.

Anemia was not a prominent feature of the disease in Sudanese

patients.

In general the body mass index in Sudanese females is of either

moderate or large size; This can attribute to the predominance of good

genera! condition of Sudanese patients with breast carcinoma.

The left breast was more affected than the right one. This result

is different from that of the western world which showed that in

females below the age of 45 years there is higher incidence of breast

cancer in the right breast. The same result was applied to the

nullipcirous women l"'3l> F.xplmidliou loi tho IcilornlUy u| bion:;l riiiuun

had not boon ruached y d ,

In this study most of the affected breasts[59%] were enlarged,

while only 8'% were small. This t can be explained by the fact that

breast carcinoma in African females are usually large at time of

diagnosis'111' Anther contributory factor may be the aggressive nature

of the tumor.
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The upper lateral quadrant was the commonest site for breast

carcinoma in this study. This is in line with other reports. The second

site was the whole breast, this agrees with the fact that African

females breast carcinoma is large and of aggressive nature111].

In this study more than two third of the patients had locally

advanced form of the disease. Most of the patients had typical clinical

features of breast carcinoma, as more than half of the patients had

rounded mass of irregular surface [70%], firm in consistency [65%].

The commonest forms of skin involvement were peau d'orange,

ulceration, dimpling, discouloration, and satellite skin deposits.

They had typical malignant ulcers. The commonest sites were the

centre of the breast and the upper lateral quadrant.

The nipple is affected in 20% of the patients. The main forms

of affection are destruction in 30 patients and ulceration in 15

patients. Although the normal position of the nipple was detected in

72 % of the patients but upward deviation was dominant in [23%].

Fixity of the tumor to the pectoralis muscle and chest wall detected in

12.5% and 19% of patients respectively.

This study showed the recent tendency of the patients to report

earlier to the hospital and the affection of young age group. On the

other hand the features of local presentation are of advanced type. So
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breast carcinoma of our Sudanese patient* is of aggressive type and

rapidly growing.

The clinical examination of the regional lymphatic system in this

study revealed that ipsiiaterai axillary lymph nodes were palpable in

73%, contralateral axillary lymph nodes in 15% and ipsiiaterai

supraclavicular lymphnodes in 12%. In 2% of patient the main

complain was ipsiiaterai axillary or supraclavicular mass.

Axillary lymph -nodes receives three quarter of the lymphatic

drainage of the breast. Lymph nodes involvement is a marker for

metastatic potential of the tumor111' Ipsiiaterai axillary lymph nodes

were palpable in most of. the patients [73%] in this study. This

reflects the high tendency of the tumors to metastasis and confirms

their aggressive nature.

The results of this study agree with the literature in that black

females tend to have advanced type of breast carcinoma at the time of

diagnosis. This was attributed to higher frequency of poorly

differentiated tumor and lower frequency of hormone receptor positive

tumors1111'

The lungs, liver and bones were the commonest sites for

metastasesw I his lis in line with other reports.

Seconderies from1 breast carcinoma are found in decreasing

frequency in lung] liver, bones and central nervous system.
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The affection of the lung can either be clinically detectable,

which is the commonest, or silent. The main forms of pulmonary

affection are lung secondary, the commonest, or pleural effusion.

The presence of breast cancer deposits in the palpable liver was

confirmed by ultrasound in the 10.38% of the patients The parameters

of liver functions test were within normal range' in the ninety seven

percent of patient when requested.

Bone pain and tenderness were commonest manifestations of

bony deposits as confirmed by skeletal survey. The commonest sites

were lumber and thorasic vertebrae and scapula. It is recommended to

scan these areas for deposits. Non of our patients developed

pathological fractures and this is probably because fractures is a late

event in the disease.

The incidence of metastatic deposits in the various sites was lower

than that reported else where [1|i The explanation for this is unclear and

further studies are recommended..

Most of the patients [70%] presented with advanced disease.

This is in agreement with previous reports which showed the

dominance of advanced breast carcinoma in Sudanese patients, mainly

stage III. In addition our study showed rise in the frequency of stage

IV and decrease in the frequency of stage II. This may confirm our
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suggestion that breast carcinoma in Sudanese patient is of an

aggressive type.

This study demonstrated that about one third of Sudanese

patients with breast carcinoma belong to stage I and II. These patients

have low incidence of metastatic disease.

Laboratory investigations in the form of full blood count, liver

function test, blood urea and serum electrolytes were not of great help

and proved to have no prognostic value.

For the tissue diagnosis excisional or incisional biopsy was the

method adopted by most of the surgeons. Ductal and lobular

carcinoma were the commonest types in this study, and this is in line

with other reports. Rare tumors such as papillary sarcoma,

haemopericytoma and fibrosarcoma which have been reported in

previous Sudanese studies were not encountered in this study.

The reports did not classify the tumors or their differentiation.

Most of the reports did not comment on the tumor free margins.

These information are important from prognostic point and when

planning the treatment modality.

The defects in our histopatholgical reports are multifactorial.

There is a general increase in the number of patients with malignancy.

On the other hand, the phenomena of immigration of different medical

specialty, including the pathologists is increasing.
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CONCLUSIONS

1. The majority of patients included in this study were from Khartoum

and this may be due to availability of medical facilities and increased

awareness of the population about breast carcinoma.

2. The lowest number of patients of breast carcinoma was seen in the

south and this is due to understandable reasons.

3. Gaaiain, Shaigia and Mahas were the commonest Northern tribes

affected while Nube and Rizzegate were the commonest affect

tribes from Western Sudan. Genetic and environmental factors were

the possible causes.

4. Younger age groups were effected in this study, fifty nine percent

of patients were in the age group of 31-50 years.

5. Most of patients with breast carcinoma had early menarche (79%),

late primary pregnancy (59%) and were nulliparous. (22%).
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6. Only eight percent of patients had strong family history of breast

carcinoma. This is lower than that reported elsewhere.

7. In this study most of the patients had high parity (42%) and

breastfed their babies (72.5%).

8. The majority of our patients had only primary school education.

9. Painless breast lump, nipple discharge, breast ulcer and breast

mastaigia were the common clinical presentation and their

incidences were 97%, 21.85%, 26.8% and38% respectively. This

is in line with other studies.

10. The upper outer quadrant in the left breast was the commonest

affected site in this study.

11. Most of the studied patients (70.8%) had advanced breast

carcinoma at presentation. This is in accordance with reports on

black population as it suggested that, they have aggressive disease.

12. Lungs [11%], liver [10%] and bones [10%] were the commonest

metastatic sites. However the incidence is lower than the reports of

the western world.
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13. Chest x-ray and skeletal survey were helpful in confirming the

clinical findings of the patients in this study.

14. Ductal carcinoma (93%) was the commonest pathological type of

breast carcinoma in this study.

1 5. Histopathological reports should include adequate details about the

tumor and its extension in the specimen provided.

16. The proportional rate of breast cancer among Sudanese men

was higher than that reported in western reports but it is in line with

other African ones.

No aberrant causes were detected in the study.
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RECOMENDATIONS

1. As breast carcinoma is a common problem in Sudan, health

education programmes should be organised among population.

2. Further studies of large number of patients should be carried to

outline the epidemiology of breast carcinoma among Sudanese

patients.

3. The improvement of National Cancer Registry and health care

services will make it possible to draw useful and informative data

for any study in breast cancer.

4'. Improvements in the histopathological services are important for

the diagnosis and management of patients with breast carcinoma.

5. Screening for breast cancer is aiming to detect the tumor when it is

small and before it spread. So screening should be included in our

health services as an approach to reduce the mortality and

morbidity from breast carcinoma.
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Figure 1. Sex Distribution of patients with Breast Carcinoma
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Figure 2. The Age Distribution of Patients with Breast Cancer
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Figure 3. Geographic Distribution of Patients with Breast Carcinoma
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Figure 4. Tribal Distribution of Patients with Breast Carcinoma
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Figure 5. Family History of Breast Carcinoma among the Patients
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Figure 6. Education Level of Patients with Breast Carcinoma
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Figure 7. Age of Menarche of Patients with Breast Car-cinoma
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Figure 7. Age of Menarche of Patients with Breast Carcinoma
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Figure 3. Parity and Lactation of Patients with Breast Carcinoma
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Figure 9. Symptoms of Patients with Breast Carcinoma
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Figure 10. Laterality of the Tumor among Patients with Breast Carcinoma
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Figure 11. Site of Tumor in the Breast of Patients with Breast Carcinoma
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Figure 12. Nipple Affection in Patients with Breast Carcinoma
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Figure 13. Stages of Tumor in Patients with Carcinoma of the Breast
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Figure 14. Sagittal section through mammary gland (Eycleshymer and Jones)
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Figure 15. Lymphatics of the mammary gland and the axillary nodes (Poirier
and Charpy)
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Figure 16. Fungating breast carcinoma
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Figure 17. Ulcerating axillary breast carcinoma
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Figure 18. Paget's disease of the nipple
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Department of Surgery

Epidemiology and Clinical Observations
on Breast Carcinoma in Khartoum.
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