Multi-Knowledge Electronic Comprehensive Journal For Education And Science Publications ( MECSJ )
ISSUE (12), Sep ( 2018 )

ISSN : 2616-9185

WWW.Mmecsj.com

Breast Cancer: An overview

Name: Doa'a Tantawi
Department: Medical

1. Introduction:

Cancer is defined as a disease in which cells have an abnormal ability to
divide and invade other tissue without any control. These abnormal cells can spread to
other parts of the body via blood and lymph system. There are more than 100 types of
cancer cells, and the type of cancer is named according to the type of cells or organs
in which they start (National Cancer Institute, 2014). Breast cancer is characterized by
the uncontrolled growth of abnormal cells in the milk producing glands of the breast

or in the passages (ducts) that deliver milk to the nipples (Baqutayan, 2012).

Depending on statistics, 1 in 8 women will develop breast cancer during their
lifetime and breast cancer is considered as the most common type of cancer as well as
the main leading cause of cancer death in women (WHO Cancer Factsheet, 2014).
Each year more than one million women are diagnosed with breast cancer worldwide
over half of whom will die from the disease. According to Jordan National Cancer
Registry records in 2009, there is 4% increment per year in the incidence of the
disease. In 2009, 926 breast cancer cases were diagnosed, accounting for 20% of the

total new cancer cases. Similar to other parts of the world wide data, breast cancer in
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Jordanian population is considered number one cancer in female accounting for 37%
of all female cancers, and is the leading cause of cancer deaths among Jordanian
women. Until now there is no specific known reason for the development of this
disease, but there are several factors that increase the risk of the occurrence of breast
cancer. These factors include: age, geographic location, socioeconomic status,
reproductive events, exogenous hormones, lifestyle and dietary risk factors (alcohol,
diet, obesity and physical activity), history of benign breast disease, familial history of
breast cancer, mammographic density, bone density, ionizing radiation, height,
prolactin levels and chemo-preventive agents (Dumitrescu & Cotarla, 2005).

It is well accepted that environmental and genetic factors are the two main
groups of risk for breast cancer, and studies have inducted that the complex interplay
of genetics, environmental exposures, hormones, and behaviors may predispose to
breast cancer (Lecarpentier et al., 2015).

Breast cancer cells often spread undetected by contiguity, lymph channels, and
through the blood early in the course of the disease, resulting in metastatic disease
after local therapy. The most common metastatic sites are lymph nodes, skin, bone,

liver, lungs, and brain (Kalinsky et al., 2015).
In light of the above, this study has been conducted with aim to study review

breast cancer and associated issues.

2. Review

2.1.Breast cancer



Multi-Knowledge Electronic Comprehensive Journal For Education And Science Publications ( MECSJ )
ISSUE (12), Sep ( 2018 )

ISSN : 2616-9185

WWW.Mmecsj.com

2.1.1.Prevalence

Breast cancer is the most common type of cancer among females and it occurs in
both developed and less developed countries with more than 50% occurring in less
developed countries (Ferlay et al., 2010). According to Global Health Estimates over
508 000 women died in 2011 due to breast cancer and nearly 1.7 million new cases
were diagnosed in 2012 (World Cancer Research Fund International, 2013) . There is
a great increase in the incidence of this disease, but the prevalence varies from 19.3
per 100,000 women in Eastern Africa to 89.7 per 100,000 women in Western Europe.
In most of developed countries the incidence rates are below 40 per 100,000 (Ferlay
et al., 2010). Breast cancer occurs in both men and women, although male breast
cancer is rare and it is mainly due to BRCA2 rather than BRCAL germ line mutations

(Guaoua et al., 2014).

2.1.1.1. Breast cancer in Jordan

According to Jordan National Cancer Registry records in 2009, there is 4% increment
per year in the incidence of the disease. In 2009, 926 breast cancer cases were
diagnosed, accounting for 20% of the total new cancer cases (Figure 1). Similar to
other parts of the world wide data, breast cancer in Jordanian population is considered
number one cancer in female accounting for 37% of all female cancers, and is the
leading cause of cancer deaths among Jordanian women. Only 9 cases of breast

cancer were diagnosed in males resulting in a female to male ratio of 95:1Jordan
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Breast Cancer Program (2008). Jordanian women are afflicted with breast cancer at a
much younger age (median age 51) compared with women in Western countries
(median age 65), when they are still raising children, caring for their families, and

contributing to the growth and development of society.

MOST PREVALENT CANCERS AFFECTING JORDANIANS
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Figure 1. The percentage distribution of the most frequent types of cancer by
gender (all ages) in 2010. (National Cancer Registry Report, 2010)

2.1.2. Etiology

Until now there is no specific known reason for the development of this disease, but
there are several factors that increase the risk of the occurrence of breast cancer.
These factors include: age, geographic location (country of origin), socioeconomic
status, reproductive events, exogenous hormones, lifestyle and dietary risk factors

(alcohol, diet, obesity and physical activity), history of benign breast disease, familial
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history of breast cancer, mammographic density, bone density, ionizing radiation,
height, prolactin levels and chemo-preventive agents(Dumitrescu & Cotarla, 2005).

2.1.3.  Breast cancer risk factors
2.1.3.1. Gender

Female gender is the most important risk factor for breast cancer that is related to
female hormones estrogen and progesterone that play an important role in the
growth of cancer cells. Breast cancer can also occur in male with less than 1 % of
cases and can occur at any age but is more common at the age between 60-70

years (National Cancer Institute, 2014).

2.1.3.2. Age
Age play an important role in breast cancer, the incidence increases with age. In
women 40 to 49 years of age, there is one in 68 risk of developing breast cancer
and in the 50 to 59 years of age risk increases to one in 37. Seventy seven percent
of diagnosed women is above 50 years and more than a half of them were in age

above 65 years (Costanza, 1994; Smigal et al., 2006).

2.1.3.3. Race and ethnicity
White women are slightly more likely to develop breast cancer than African American
women, but African-American women are more likely to die of this cancer. However,
in women before the age of ¢+, it is more common in African- American women.
Asian, Hispanic, and Native-American women have a lower risk of developing and
dying from breast cancer (Smigal et al., 2006).

2.1.3.4. Benign breast conditions and dense breast tissue
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There are two types of tumors benign and malignant. In benign tumor there are
normal cells that grow abnormally and rapidly leading to lump formation. Women
who developed benign breast tumor are at higher risk to develop breast cancer (Kunju

etal., 2011).

One of the risk factors that increase the incidence of breast cancer is having dense
breast tissue which means that breast contains more glandular and fibrous tissue and
less fatty tissue. This characteristic is affected by a number of factors such as age,
menopausal status, the use of drugs (such as menopausal hormone therapy),
pregnancy, and genetics (Gold et al., 2001).

2.1.3.5. Personal history of breast cancer
A woman with cancer in one breast has a 3- to 4-fold increased risk of developing a
new cancer in the other breast or in another part of the same breast. This is different
from a recurrence of the first cancer (Schacht et al., 2014).

2.1.3.6. Family history of breast cancer
Family history of breast cancer increases the risk of occurrence of this disease, the
exact risk is unknown but less than 15% of women with breast cancer have family
history. Having one first-degree relative (mother, sister, or daughter) with breast
cancer approximately doubles the woman's risk and having 2 first-degree relatives
increases her risk about 3-fold. (Colditz et al., 1993).

2.1.3.7. Reproductive and hormonal risk factors

2.1.3.7.1. Menstrual periods
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Risk of breast cancer increases as the number of menstrual cycles during women life
increases as in women who menstruate early before the age of 12 years or in women
who went through menopause later (after the age 55).This unexpected shift has been
attributed to broad exposure to hormone disruptors, since rise in hormones triggers
the onset of breast development and puberty (Brinton, Schairer, Hoover, & Fraumeni,
1988).
2.1.3.7.2. Age at the first childbirth and number of childbirth

The effect of the first pregnancy is like a weapon with two sides. At first, it increases
short-term risk and then it lowers long-term risk. These effects interact depending on
a woman's age (Nelson et al., 2012). Women who give birth to their first child at age
35 or younger tend to get a protective benefit from pregnancy. Breast cancer risk is
increased for about 10 years after a first birth, and then it drops below the risk of
women who don't have children(Rosner, Colditz, & Willett, 1994). The younger you
are when you have your first child, the sooner you get the protective effect of
pregnancy. Women that gave birth to their first child at later ages are at increased risk
of breast cancer compared to women who have their first child at younger ages. For
example, women who give birth for the first time after age 35 are 40 percent more
likely to get breast cancer than women who have their first child before age 20
(Ewertz et al., 1990). For these women, the increase in risk from the first pregnancy is
never fully offset by its long-term protective benefits (Rosner et al., 1994).Women

who are over age 35 when they give birth to their first child also have a small increase
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in lifetime risk of breast cancer compared to those who do not give birth (Colditz &

Rosner, 2000).

2.1.3.7.3. Birth control
There are no exact results in this field, results are conflicting. Studies show that
current or recent use of birth control pills (oral contraceptives) increases the risk of
breast cancer. Analysis of data from several studies found that women who took birth
control pills had a 10 to 30 percent higher risk of breast cancer than women who had
never used these pills(Moorman et al., 2013). The risk of breast cancer will decrease
after stopping an oral contraceptive and it needs 10 year to return to the normal level(
as in women who never use OC). Reassuring data that oral contraceptives do not
increase breast cancer risk later in life have been published recently (Marchbanks et
al., 2002; Vessey & Painter, 2006).

2.1.3.7.4. Hormone replacement therapy.
Estrogen plus progestin increase the risk of both developing and dying from breast
cancer (Bakken et al., 2011; Colditz et al., 1995) . These hormones increase the risk of
having an abnormal mammogram within the first year of use(Beral, 2003). The risk of

breast cancer increases within the first five years of use (Rossouw et al., 2002) .

The U.S. Food and Drug Administration (FDA) recommended only the use of the
lowest dose of hormonal replacement therapy that will alleviate symptoms and for the

shortest time needed (U.S. Food and Drug Administration, 2013) .However, there is a
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decreased risk of breast cancer with estrogen alone compared to placebo after an
average of seven years of use (Manson et al., 2013).
2.1.3.7.5. Breastfeeding
There is a transient increase in risk of breast cancer in the first three to four years after
pregnancy. Lactation reduced the risk for breast cancer. This protective effect seems
greater for women who had extended periods of breastfeeding during their lifetime,
particularly in case of BRCA1 mutation. After breast cancer treatment, there is no
evidence that breastfeeding increases the risk of breast cancer recurrence, nor that it
carries any health risk to the newborn. Women previously treated for breast cancer
and free of recurrence are allowed to breastfeed their children. Beneficial effects of
breastfeeding for the mother and the newborn should lead physicians and midwives to
encourage prolonged breastfeeding in their medical practice (Babita, Kumar, Singh,
Malik, & Kalhan, 2014).
2.1.3.7.6. Induced abortion

A woman gains protection from breast cancer by completing a full-term pregnancy. In
utero, her offspring produce hormones that mature 85 percent of the mother's breast
tissue into cancer-resistant breast tissue. If the pregnancy ends through an induced
abortion or a premature birth before thirty-two weeks, this increase the amount of
immature breast tissue that will leave the mother with more sites for cancer initiation,
thereby increasing her risk of breast cancer (Huang et al., 2014; Lanfranchi, 2014).

On the other hand, several studies have provided data that neither induced abortions


http://europepmc.org/abstract/MED/16139543/?whatizit_url=http://europepmc.org/search/?page=1&query=%22breast%20cancer%22
http://europepmc.org/abstract/MED/16139543/?whatizit_url_go_term=http://www.ebi.ac.uk/ego/GTerm?id=GO:0007565
http://europepmc.org/abstract/MED/16139543/?whatizit_url_go_term=http://www.ebi.ac.uk/ego/GTerm?id=GO:0007595
http://europepmc.org/abstract/MED/16139543/?whatizit_url=http://europepmc.org/search/?page=1&query=%22breast%20cancer%22
http://europepmc.org/abstract/MED/16139543/?whatizit_url_gene_protein=http://www.uniprot.org/uniprot/?query=BRCA1&sort=score
http://europepmc.org/abstract/MED/16139543/?whatizit_url=http://europepmc.org/search/?page=1&query=%22breast%20cancer%22
http://europepmc.org/abstract/MED/16139543/?whatizit_url=http://europepmc.org/search/?page=1&query=%22breast%20cancer%22
http://europepmc.org/abstract/MED/16139543/?whatizit_url=http://europepmc.org/search/?page=1&query=%22breast%20cancer%22

Multi-Knowledge Electronic Comprehensive Journal For Education And Science Publications ( MECSJ )
ISSUE (12), Sep ( 2018 )

ISSN : 2616-9185

WWW.Mmecsj.com

nor spontaneous abortions (miscarriages) have an overall effect on the risk of breast
cancer(llic, Vlajinac, Marinkovic, & Sipetic-Grujicic, 2013).

2.1.3.8. Life style risk factors

2.1.3.8.1. Obesity
Obesity is associated with an increased risk of breast cancer, and increased risk of
recurrence in women who develop breast cancer. Evidence suggests that the risk of
estrogen-receptor (ER)-positive breast cancer is increased in obese postmenopausal
women, whereas in premenopausal women the risk of triple negative breast cancer is
increased. Nonetheless, the presence of obesity at diagnosis, and possibly weight gain
after diagnosis, may independently contribute to an individual's risk of recurrence of
both pre- and postmenopausal breast cancer(Jain, Strickler, Fine, & Sparano, 2013).
Also, women who are overweight tend to have higher blood insulin levels. Higher
insulin levels have also been linked to some cancers, including breast
cancer(Bianchini, Kaaks, & Vainio, 2002).
2.1.3.8.2. Physical activity

Evidence is growing that physical activity in the form of exercise reduces breast
cancer
risk.Lack of exercise can result in obesity, while a consistent exercise routine lowers
hormone levels and boost the immune system. Brisk walking for >7 hours/week was
associated with a reduction in breast cancer incidence similar to that for vigorous
exercise. Sitting for long periods at work or watching TV was not significantly

associated with breast cancer incidence (Rosenberg et al., 2014).
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2.1.3.8.3.Tobacco smoke
Cigarette smoking is strongly associated with various diseases including many
cancers; however, evidence regarding breast cancer risk remains inconclusive with
some studies reporting no association, and others showing an increased risk with long
duration and early initiation of smoking. Ten prospective cohort studies involving 782
534 female non-smokers were included in the meta-analysis and 14 831 breast cancer
cases were detected. The results suggest that passive smoking may not be associated
with increased incidence of breast cancer. However, the present conclusion should be
considered carefully and confirmed with further studies (Yang, Zhang, Skrip, Wang,
& Liu, 2013).

2.1.3.8.4.Night work
Disruption of circadian rhythms by night shift work or disturbed sleep-wake cycles
may lead to an increased risk of breast cancer and other diseases. Moreover, light
exposure at night (LEN) suppresses the nocturnal production of melatonin that
inhibits breast cancer growth (Dauchy et al., 2014). This effect is still controversial
and needs further investigations (Rabstein et al., 2014).

2.1.3.8.5. Antiperspirants
Based on the available evidence, there is little if any reason to believe that
antiperspirants increase the risk of breast cancer (Watson, Gies, Thompson, &
Thomas, 2012).

2.1.3.8.6. Breast implants
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Several studies have found that breast implants do not increase the risk of breast
cancer,
although silicone breast implants can cause scar tissues in the breast.
Breast implants may be linked to a rare type of lymphoma called anaplastic large cell
lymphoma. There are too few cases to know if the risk of this lymphoma is really
higher in women that have implants (Adrada et al., 2014).

2.1.3.9. Dietary risk factors

2.1.3.9.1.Drinking alcohol

Many epidemiologic studies have evaluated the relationship between alcohol and
breast cancer. Alcohol is the only dietary factor that has shown consistent results in
clinical trials. Studies indicate both a modest positive association between alcohol and
breast cancer and a dose—response relationship. The risk increases with consumption
of alcohol in general, regardless of the beverage type or woman’s menopausal status.
Potential biologic mechanisms for this association include increased levels of estrogen
or other reproductive steroid hormones; increased production of insulin-like growth
factors by the liver; and altered hepatic metabolism of carcinogens (Hamajima et al.,
2002; Key et al., 2006).
2.1.3.9.2.Diet and vitamin intake

The available literature suggested increased risk of breast cancer with increased fat
intake, while there is no reported significant relation between carbohydrate and dairy
products consumption and breast cancer. Many studies evaluating and discussing the

role of different diets and breast cancer risk, showed a conflicting results indicating
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that further studies are needed to prove this role (Mourouti, Kontogianni, Papavagelis,
& Panagiotakos, 2014; Woo et al., 2014).

2.1.3.10. Genetic mutations

More than 10% of breast cancer patients are thought to be related to hereditary causes.
Most hereditary cases of breast cancer are associated with two abnormal genes: breast
cancer gene 1 (BRCA1) and breast cancer gene 2 (BRCA2). Mutations in these genes
are thought to account for between 5% and 10% of all breast cancer cases. Available
literature suggest that other mutations in highly penetrant genes may play an
important role in breast cancer susceptibility, and studies aimed at the isolation of

these genes are under way (Martin & Weber, 2000).

2.1.4. Symptoms and signs

A painless lump is the initial sign of breast cancer in most women. The typical
malignant mass is solitary, unilateral, solid, hard, irregular, and nonmobile. In
small numbers of cases, stabbing or aching pain is the first symptom. Less
commonly, nipple discharge, retraction, or dimpling may herald the onset of the
disease. In more advanced cases, prominent skin edema, redness, warmth, and
induration of the underlying tissue may be observed (Chisholm-Burns,

Schwinghammer, Wells, Malone , & DiPiro, 2013).

2.1.5. Diagnoses
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Initial workup for a woman presenting with a lesion or symptoms suggestive of breast
cancer should include a careful history, physical examination of the breast, 3-D
mammography, and possibly other breast imaging techniques such as ultrasonography
or MRI. Most breast cancers can be visualized on a mammogram as a mass, a cluster
of calcifications, or a combination (Barnett, 2014). Full radiologic testing should also
be completed including a CT scan of the chest, abdomen, and pelvis, and bone scan to

assess for metastatic disease types of breast cancer (Kellie L. Jones, 2013).

2.1.6. Types of breast cancer
Ductal and lobular carcinomas are the most common types of breast cancer. Ductal
tumors may be classified either as invasive ductal carcinoma if it has invaded through
the basement membrane of the duct, or ductal carcinoma in situ (DCIS), if it has not.
Lobular tumors may be classified similarly (i.e., invasive lobular carcinoma or lobular
carcinoma in situ [LCIS]) (Kellie L. Jones, 2013). Invasive ductal carcinoma accounts
for 50 to 75 percent of all breast cancers while invasive lobular carcinoma is the next
most common type and accounts for about 10 to 15 percent of cases. Tubular
carcinoma and mucinous (colloid) carcinoma are less common types of invasive
breast cancer that tend to have a good prognosis (Harriss, Marc, Lippman, Kent, &
Monica, 2009)

2.1.7. Staging of breast cancer
The stage of breast cancer depends on the size of the breast tumor and whether it has

spread to lymph nodes or other parts of the body. Stages of breast cancer are
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described by using the Roman numerals O, I, Il, 11I, and IV and the letters A, B, and

C.

A cancer that is Stage | is classified as an early-stage breast cancer, and a cancer that
is Stage 1V is advanced cancer that has metastases and spread to other parts of the
body, such as the liver, and brain. The stage often is not known until surgery is done
to remove the tumor in the breast and one or more underarm lymph nodes (Singletary

et al., 2002).

2.1.8. Treatment

Breast cancer treatment options vary depending on the stage of the cancer, its size,
position, whether it has spread to other parts of the body and the physical health of the
patient. Current treatments for breast cancer include surgery, radiotherapy, and
chemotherapy, hormonal and targeted therapies. These therapies may be used alone or
in combination depending on the stage of the disease(Yang, Swennenhuis, Rho, Le

Gac, & Terstappen, 2014).

2.1.8.1. Surgery

This is the main treatment option for patients whose breast cancer has not spread to
other parts of the body and is also an option for more advanced stages of the disease.
The types of breast cancer surgery differ in the amount of tissue that is removed with
the tumor; this depends on the tumor’s characteristics, whether it has spread, and the

patient’s personal feelings (Fisher et al., 2002; He et al., 2012; Litiere et al., 2012)



Multi-Knowledge Electronic Comprehensive Journal For Education And Science Publications ( MECSJ )
ISSUE (12), Sep ( 2018 )

ISSN : 2616-9185

WWW.Mmecsj.com

2.1.8.2. Radiotherapy

Therapy with radiation is often used to reduce the chances of the cancer recurring in
addition to surgery and chemotherapy. It can be given after surgery (adjuvant
treatment) or in conjunction with chemotherapy prior to surgery (neoadjuvant
therapy) to shrink the tumor size. Radiotherapy can also be used without surgery in
patients with advanced metastatic breast cancer to help alleviate symptoms (Lalani et

al., 2014).

2.1.8.3. Chemotherapy

Chemotherapy may be given prior to surgery (neo-adjuvant) with the aim of reducing
tumor size and the need for extensive surgery, or after surgery (adjuvant) to reduce
the chances of the cancer coming back. When the cancer has spread to other parts of
the body (metastatic), chemotherapy may be used to reduce symptoms, improve
quality of life and extend survival. Chemotherapy drugs can be given intravenously,
or orally in a tablet. Chemotherapy is typically associated with adverse side effects
such as fatigue, nausea and diarrhea; this is because of its toxic nature and non-

specific mode of action (Hassan, Ansari, Spooner, & Hussain, 2010).

2.1.8.4. Hormonal therapy

Hormonal therapy is an effective treatment for breast cancer in women that is

estrogen receptor positive (ER positive or ER+) and progesterone receptor

positive (PR positive or PR+). The most commonly used hormonal therapies are
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anti-estrogens, aromatase inhibitors, ovarian ablation, progestins, and androgens

(Bachelot et al., 2012; Hershman et al., 2010).

2.1.8.5. Targeted therapy

Targeted (also called biological) therapies are a relatively new approach to cancer
treatment and target specific biological processes that are often essential to tumor
growth. Targeted therapy can include use of monoclonal antibodies, vaccines and

gene therapies (Slamon et al., 2011; Witkiewicz, Cox, & Knudsen, 2014).
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