Normal structure of the breast 

The breast is made up of two types of tissues: glandular and stromal (supporting). The milk-producing glands (lobules) and the ducts (the milk tubes) are located in glandular tissues, whereas stromal tissues contain the breast's fatty and fibrous connective tissues. The breast also contains lymphatic tissues.
The majority of breast tumors are benign (non-cancerous). Fibrocystic change, for example, is a non-cancerous disorder in which women develop cysts, fibrosis, lumpiness, and skin thickening, tenderness, or breast pain.
Most breast tumors begin in the cells that border the ducts (ductal cancers). Some cancers develop in the cells that line the lobules (lobular cancers), whereas others begin in other tissues (Sharma et al., 2010).
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Primary anatomical features of the breast indicating the ducts and lobules (Al-Faisal, 2009).

Breast cancer epidemiology

Breast cancer accounts for almost one-third of all cancer-diagnosed cases in the United States alone (Siegel et al., 2022). 

According to global cancer statistics in 2020, breast cancer superposed lung cancer as the most commonly diagnosed cancer worldwide with 2.26 million cases (11.7%); it is estimated that one in every eight diagnosed cancer cases is breast cancer, which was the fifth leading cause of cancer deaths worldwide with 685,000 deaths (6.9%).

Meanwhile, in 20222, Breast cancer with 2,296,840 new cases (11.5%) dropped to the second most common diagnosed cancer behind Lung cancer with 2,480,675 cases (12.4%), However breast cancer advanced in mortality rates and is currently in the fourth leading cause of cancers deaths worldwide with 666,103 (6.8%) deaths.
In women, breast cancer accounts for one in four cancer cases and one in six cancer deaths with diseases ranks first in cancer incidences in 159 of 185 countries and rank first in mortality in 110 countries.
In 2022, 9,664,889 cases were diagnosed with cancers with 4,732,544 (49.0%) in Asia, 2,112,119 (21.9%) in Europe, 1,235,140 (12.8%) in Northern America, 782,217 (8.1%) in Latin America and the Caribbean (LAC) and 679,184 (7.0%) in Africa. Although Africa is the fifth continent in cancer incidences, it is the third in mortalities with 416,898 (9.7%) with Asia 2,270,297 (52.6%) and Europe 894,222 (20.7%) in the lead. 
In Africa, breast cancer is the most common cancer accounts for 198,342 (16.7%) of total incidence of cancers followed by Cervix uteri cancer and prostate cancer, with top mortality rates of 91,173 deaths (11.9%) followed by Cervix uterine cancer and hepatocellular carcinoma.
Egypt, with 76,967 new cancer cases (11.3%) and 43,583 (10.5%) deaths, is the second largest country in Africa in the number of all cancer incidences and mortalities, preceded only by Algeria.
Ferlay J, Ervik M, Lam F, Laversanne M, Colombet M, Mery L, Piñeros M, Znaor A, Soerjomataram I, Bray F (2024). Global Cancer Observatory: Cancer Today. Lyon, France: International Agency for Research on Cancer. Available from: https://gco.iarc.who.int/today, accessed [DD Month YYYY]
 In 2023, Among women enrolled in two major Egyptian cancer institutions (Cairo National Cancer Institute and Mansoura University Hospital), BC was the most common cancer among females, accounting for 42% of all cancers. and it is predicted to an approximately of 46,000 incidents in 2050. Comparing BC mortality/morbidity rates in Egypt and developed countries, the rate was twice as high (41% vs. 23%).4

Jemal, A., Miller, K. D., & Siegel, R. L. (2020). Cancer statistics, 2020. CA : A Cancer Journal for Clinicians, 70(1).
[3] world health organization. (2020,december).International agency for research on cancer.



4-  Azim HA, Elghazawy H, Ghazy RM, Abdelaziz AH, Abdelsalam M, Elzorkany A, Kassem L. Clinicopathologic Features of Breast Cancer in Egypt-Contemporary Profile and Future Needs: A Systematic Review and Meta-Analysis. JCO Glob Oncol. 2023 Mar;9:e2200387. doi: 10.1200/GO.22.00387. PMID: 36888929; PMCID: PMC10497263.

Risk factors and pathophysiology of breast cancer

1. Age and gender
Breast cancer incidence increases with age, which doubles every 10 years until menopause, when the rate of increase slows dramatically (McPherson et al., 2000). 
The late age for marriage, first childbirth, and menopause are strongly related to the disease's development. The risk of developing breast cancer is about 7.0% in women who got married at age 30 or older, relative to women who got married at younger ages (~20 year).  Whereas, the risk to develop breast cancer is about 1.4% in women who have their first pregnancy  at age 30 or more (Kashyap et al., 2022).
    


Male breast cancer, which is a rare malignancy, accounts for less than 1% of all cancers in males and less than 1% of all breast cancers in females (Yousef, 2017). 
Although breast cancer is about 100 times more common in females than in males, due to delays in diagnosis, males tend to have poorer outcomes and survival (Gnerlich et al., 2011).


2. Life style
Modern lifestyles Including alcoholism and excessive dietary fat intake, these increase breast cancer risk factors (Sun et al., 2017).
Although the association between breast cancer risk and smoking is controversial, mutagens and carcinogens in cigarettes have been detected in the breast fluid of non-lactating women (Knight et al., 2017; Sun et al., 2017).
Sticking to a healthy lifestyle, which includes weight management and a high-quality diet, affects the risk of developing breast cancer and its prognosis. Mainly, sedentary lifestyle and poor dietary diet, as excessive high-caloric food intake, in addition to low intake of healthy foods, correspondingly lead to an increased risk of post-menopausal breast cancer and breast cancer recurrence and morbidity (De Cicco et al., 2019).
      The association between breast cancer risk and the lifetime duration of breastfeeding is not fully explained yet, but some studies suggest that breastfeeding could reduce the risk of developing breast cancer (Anstey et al., 2017).
Breast cancer incidence in developed countries is considered higher than in developing countries, mainly due to unhealthy and sedentary lifestyles. While mortality is highest in less developed countries due to deficiencies in diagnosis and treatment accessibility as well as high costs (da Costa Vieira et al., 2017; Ghoncheh et al., 2016).

3. Obesity
According to the World Health Organization statistics, the obese population, those with a body mass index of ≥ 30 kg/m2, has been growing rapidly in recent decades. Obesity is considered an independent risk factor for various cancers, including breast cancer. A recent study reported a 30% increase in breast cancer recurrence or mortality in obese compared to normal-weight women. In the United States Cancer and Steroid Hormone study, 67% increased the risk of developing premenopausal triple-negative breast cancer (TNBC) by increasing body mass. Postmenopausal breast cancer risk is also increased with both obesity and Type 2 diabetes (T2D). Reports showed that elevated total cholesterol, elevated circulating triglycerides, and decreased HDL cholesterol have been associated with increasing breast cancer risk by 18%, 15%, and 20%, respectively (Kang et al., 2018).



4. Hormones 
        Several lines of evidence demonstrate hormones' significant role in breast cancer aetiology. In epidemiologic and laboratory studies, substantial effort has focused on explaining and clarifying the role of endogenous hormones in breast cancer risk among both pre and postmenopausal women (Hankinson & Eliassen, 2007). 

· Endogenous 
Estrogen exposure has a critical role in female development, especially in the development of the mammary gland. Increased exposure to estrogen, mainly by early menarche and late menopause, increases the risk for breast cancer (Ritte et al., 2013).
Blocking estrogen receptor (ER) action by antiestrogens reduces the risk of ER positive breast cancer. However, despite the substantial effectiveness of therapy, the limitation is either intrinsic or acquired resistance (Shao & Brown, 2003).

· Exogenous 

· Oral contraceptives (OC)

According to recent evaluations of hormonal contraceptive formulations, the risk of breast cancer was approximately 20% higher among women using or having recently used hormonal contraception than those who had never used hormonal contraceptives, and the risk increases with longer durations of use (White, 2018).
A significant linear relationship was confirmed between the age at first oral contraceptive use and breast cancer risk; earlier oral contraceptive use may potentially increase BC risk (Ji et al., 2019).


· Hormonal replacement therapy (HRT)

The use of HRT was largely reduced after a report from the Women's Health Initiative (WHI) over an 8-year period, which linked HRT use to breast cancer risk increase. When compared to estrogen alone, the risk of breast cancer is higher for formulations that also contain progesterone. The risk of breast cancer is greater for formulations that contain both estrogen and progesterone, compared with estrogen alone. After five years of usage, a woman who starts combination HRT at menopause can anticipate breast cancer 15% more than would otherwise be predicted (Narod, 2011).

5. Genetic factors
Around 25% of women recently diagnosed with breast cancer have a family history of the disease. Individuals whose family histories involve at least one of the following conditions are more likely to develop hereditary breast cancer: Multiple incidences of breast cancer, breast cancer occurring before the age of 50, bilateral breast cancer, male breast cancer in relatives, ovarian, fallopian tube, and primary peritoneal malignancies in female relatives (Yalcin, 2013).
BRCA1, BRCA2, TP53, and PTEN genes mutations are accounts for about 5-10% of all breast cancer diagnosed (Yalcin, 2013) and Women who carry BRCA1 or BRCA2 mutations have a 87% lifetime risk of developing breast cancer (Pederson et al., 2016).


Mutations in BRCA1 and/or BRCA2
Reports show that women with BRCA1 mutations are highly likely to develop breast and ovarian cancer. The risk of developing breast cancer with mutations in BRCA1 and BRCA2 is 82% and 45%, respectively.
Most breast tumors with BRCA1 mutations frequently share features, including estrogen/progesterone receptor negative (–) and human epidermal growth factor 2-negative status ("triple negativity"). On the contrary, BRCA2 mutation carriers are more frequently hormone receptor positive and have a better prognosis (Yalcin, 2013).

6. Inherited syndromes

Li-Fraumeni syndrome (LFS) is an autosomal dominant-inherited cancer risk condition distinguished by significant metastatic potential and early malignancy development. About 79% of females having LFS have developed pre-menopausal breast cancer (BC). LFS is developed by a mutation in the TP53 gene, which codes for the tumor suppressor protein p53 (Prejac et al., 2021).
Cowden syndrome (PTEN hamartoma tumor syndrome) is mainly caused by mutations in PTEN gene, and increases the incidences of melanoma, breast, thyroid, and renal cell cancers. Women with this condition have a 70%-85% lifetime probability of developing invasive breast cancer (Pederson et al., 2016).

Signs and symptoms 

The most common sign of breast cancer is the detection of a breast lump, regardless of whether benign lesions account for approximately 90% of all breast masses. Spontaneous, bloody nipple discharge, erythema, edema, and nipple retraction are less common indicators of breast cancer, but they are a significant signal of the disease's progression and may be more visible in advanced stages. During the early phases of metastasis, axillary lymph nodes may become swollen and enlarged (Apantaku, 2000; Winters et al., 2017).


Diagnosis of breast cancer

Today, the determination of the disease stage remains the most important factor in evaluating prognosis and choosing the most appropriate treatment for patients with breast cancer. The staging procedure is based on a combination of numerous observations, including whether the cancer has metastasized, the diameter of the primary tumor and if it exhibits invasive characteristics, and the number of malignant lymph nodes. The tools used for disease staging include a physical exam, a pathological examination of the tumor biopsy, imaging, and laboratory blood testing. Chest x-ray, breast imaging (mammogram, ultrasound, and/or MRI), bone scanning, computed tomography, and positron emission tomography (PET) are imaging techniques utilised in diagnostic or staging settings (Yalcin, 2013).

1. Imaging techniques
Routinely, a chest x-ray is performed to determine the existence of pulmonary metastases; a mammography is performed to determine possibly malignant tissue in the breast; and bone scanning is performed to determine the presence of metastases to bone.
  Mammography is the only screening method that has been shown to lower breast cancer-specific mortality, which is reduced by 19% as a result of screening mammography (McDonald et al., 2016). 

A. Computed tomography is regularly used to determine metastatic locations or to guide needle biopsy insertion.
B. MRI to detect possibly cancerous breast tissue and/or metastatic locations outside the breast;
C. Ultrasound is used to detect possibly cancerous breast tissue and/or metastases in abdominal organs
D. PET scans are frequently used to determine metastases, particularly in disease staging in patients with clinically locally advanced breast cancer (Yalcin, 2013).



2. Biopsy
Histopathological examination of the post-operatively excised specimen is the essential technique for diagnosing and characterization of a breast lesion; approximately 80% of lumps are benign. Fine needle aspiration cytology (FNAC) and core needle biopsy (CNB) are the commonly used techniques (Kulkarni et al., 2022; Takhellambam et al., 2013).

A. Fine needle aspiration cytology (FNAC)

FNAC is a minimally invasive, affordable, and highly reproducible method for a speedy diagnosis, particularly during screening (Kulkarni et al., 2022).
FNAC is replaced by CNB, according to (Nassar, 2011), because it has certain limitations in terms of diagnostic accuracy and sensitivity. The FNAC procedure is still used to identify axillary lymph node metastasis and their progression.

B. core needle biopsy (CNB)

Since the 1980s, CNB has progressively replaced FNAC, particularly in the evaluation of screen-detected lesions (Brancato et al., 2012).
For definitively diagnosing palpable lesions detectable on ultrasonography, CNB is the more accurate needle test, as well as distinguishing between invasive cancer and carcinoma-in-situ (Brancato et al., 2012; Kulkarni et al., 2022).

3. Blood testing
Blood testing for circulating tumor cells (CTC) is one of the most popular areas of cancer research. While CTC identification and enumeration can be used as a "liquid biopsy" and an early indicator of response to systemic therapy, their molecular characterization has a high potential to be turned into tailored, individually targeted therapies for breast cancer (BC).
In addition to providing beneficial information on the very early evaluation of treatment efficacy and aiding in the inauguration of personalised treatment approaches that will improve efficacy while decreasing cost and side effects for BC patients, CTC analysis has the unique potential to offer a barely invasive "liquid biopsy" sample that is simple to obtain at several time points during the disease history (Lianidou et al., 2013).


Breast cancer treatment

1. Surgery
Surgery remains the initial treatment of regional and local breast cancer therapy (McDonald et al., 2016).
 According to (Veronesi et al., 1981) who were the first to introduce breast conservation surgery (BCS), which is lumpectomy followed by radiation (Graham et al., 2014), and later confirmed by (Fischer et al., 2014),  in the treatment of early stages of breast cancer, lumpectomy and radiation survival were equivalent to that with mastectomy.
A sentinel lymph node biopsy (SLNB) is performed concurrently with tumor removal for invasive breast cancers , ductal carcinoma in situ (DCIS), or in some specific circumstances such as large, grade three, or micro-invasive disease (Graham et al., 2014).
The COVID-19 pandemic has had a major impact on the number of people receiving breast cancer preventive, screening, and diagnostic management. The reduction in screening for early-stage breast cancer is especially concerning. This is mainly due to the urge to reduce the number of patients who visited outpatient services (breast imaging and cancer genetics). As a result, there is a 20.5% weekly decrease in Breast surgery (K. Yin et al., 2020).



2. Hormonal therapies and chemotherapy

Hormonal therapy is essential for all patients with hormone receptor-positive breast cancer. It works on both adjuvant and metastatic BC. Hormonal therapy's main purpose is to prevent the interaction between estrogens and estrogen dependent pathways from stimulating malignant cells. Tamoxifen, which can act as an estrogen agonist, antagonist, or both depending on the tisular target, is the most commonly used and only active adjuvant hormonal therapy in both pre- and post-menopause.
The limitation of hormonal treatment in breast cancer is the development of resistance. Around 50% of hormone receptor-positive breast cancers are or develop resistance to hormone therapy (Drăgănescu & Carmocan, 2017).

Chemotherapy 
Patients who are at a great risk for BC recurrence are highly recommended for adjuvant chemotherapy after surgery (McDonald et al., 2016).
While patients with a low recurrence risk may benefit from hormone therapy alone, chemotherapy is recommended if hormone therapy for breast cancer has failed to produce a response (Drăgănescu & Carmocan, 2017).

3. Radiotherapy 
 Radiotherapy is considered Adjuvant treatment for breast cancer after surgery alongside with systemic Hormonal therapies and chemotherapy (Breugom et al., 2015).
The main purpose of radiotherapy is to treat micrometastatic disease, which is the escaped breast cancer cells away from the breast and regional lymph nodes but have not yet formed an obvious metastasis. The reduction in the risk of recurrence can be reduced by 50-60% after radiotherapy (Breugom et al., 2015; Bu et al., 2019; Kumar & Kavimani, 2021).


4. Immunotherapy
Immunotherapy in breast cancer has evolved as a new treatment strategy, and it is now approved as first-line therapy in metastatic triple-negative breast cancer overexpressing an immune checkpoint. Due to the limited clinical effect of immune checkpoint inhibitors alone in metastatic breast cancer, there is a rising interest in combinatorial modalities (Basu et al., 2019; Franzoi et al., 2021).

5. Targeted drug therapy for BC
Systemic therapy has improved outcomes in people with operable breast cancer and have thus become routine treatments. New molecular target medicines and regimens have recently been designed based on projected sensitivity for certain histological types of breast cancer. Systemic therapy is chosen based on the risk of recurrence, with high-risk patients receiving intensive systemic therapy with an appropriate dose and duration and low-risk patients being de-escalated. Novel biological indicators specific to individual patients enable proper tailored therapy with the potential for maximum efficacy (Shien & Iwata, 2020). Demonstrating that targeted therapy is an effective treatment strategy for breast cancer (Lev, 2020).
Targeting the estrogen receptor is a popular first-line treatment for patients with hormone-positive breast cancer and is regarded as a fundamental systemic cancer therapy. while, aggressive types of breast cancer have no clinically approved targeted therapies yet, accordingly, the identification of a potent and effective therapeutic targets is essential (Lev, 2020).

Recent approaches in management of breast cancer
· Gene Therapy
Cancer is thought to be caused by an accumulation of various molecular genetic abnormalities that culminate in a cellular phenotype marked by uncontrolled proliferation. A number of gene therapy techniques have been proposed as potential novel cancer medicines based on this understanding. The current knowledge of the roles of proto-oncogene and tumor suppressor genes in the development of cancer has prompted the development of gene therapy strategies aimed at removing or restoring such genes.
· Oncogenes Inactivation
Several oncogenic proteins have been found and linked to different cancers. Antisense strategies have been the frequently often used approach in clinical studies to date. Oncogene transcription can also be blocked using the adenoviral gene E1A, which interferes with erbB-2 transcription, a method beneficial in treating cancers that overexpress this oncogenic protein, such as breast and ovarian cancer.

· Augmentation of Tumor Suppressor Genes
More than 24 tumor suppressor genes have been reported, and mutations in these genes have been linked to a diverse range of cancers (Sharma et al., 2010).



Classification of breast cancer 

· According to site
Non-invasive breast cancer cells remain limited to the ducts and do not invade the breast's fatty and connective tissues. The most frequent form of non-invasive breast cancer is ductal carcinoma in situ (DCIS), which accounts for 90% of all cases. Lobular carcinoma in situ (LCIS) is less frequent.

Invasive Breast Cancer cells that penetrate the duct and lobular walls to the surrounding fatty and connective tissues.

· Frequently occurring Breast cancer
Lobular carcinoma in situ (LCIS): Cancer that has not spread beyond the region where it first originated is referred to as "in situ".  LCIS is characterised by a significant increase in the milk gland (lobule) cell numbers within the breast.

 Ductal carcinoma in situ (DCIS): DCIS, the most prevalent type of non-invasive breast cancer, is restricted to the breast ducts. 

· Infiltrating lobular carcinoma (ILC)
ILC is sometimes referred to as invasive lobular carcinoma, accounts for 10% to 15% of all breast cancers; ILC develops in the milk glands (lobules) of the breast but frequently metastasizes to other parts of the body. 

· Infiltrating ductal carcinoma (IDC)
Invasive ductal carcinoma is another name for IDC; IDC is the most frequent kind of breast cancer; accounting for 80% of all diagnoses. IDC originates in the breast milk ducts and breaches the duct wall, spreading to the breast's fatty tissue and potentially other parts of the body.

· Less commonly occurring breast cancer
 Medullary carcinoma: accounts for just 5% of all breast cancers, is an invasive breast cancer that has a defined border between tumor tissue and normal tissue. 

Mucinous carcinoma: Also called colloid carcinoma, it is a rare breast cancer formed by the mucus-producing cancer cells. Patients generally have a better prognosis than other types of invasive carcinoma.

Inflammatory breast cancer: Manifests as inflamed (red and warm) breasts with dimples and/or thick ridges caused by cancer cells obstructing lymph arteries or channels in the skin around the breast.
Although inflammatory breast cancer is uncommon (it accounts for approximately 1% of all breast cancers), it is particularly aggressive.
Paget's disease of the nipple is a rare type of breast cancer, accounts for around 1% of all breast cancers, that develops in the milk ducts and spreads to the skin of the nipple and areola (Sharma et al., 2010).
 



· According to receptor status
Breast cancer cells usually have three key hormonal receptors: estrogen receptor (ER), progesterone receptor (PR), and human epidermal growth factor-2 (HER2) (Mohanty et al., 2022). 
Therefore, according to the St. Gallen consensus 2009, molecular classification of breast cancer is:

 luminal A , it was considered as the largest group and marked by high expression of estrogen receptor (ER)-related genes, low expression of human epidermal growth factor receptor 2 (HER2) (Ahn et al., 2015; Hashmi et al., 2018; Voduc et al., 2010).

Luminal B, which has a greater proliferation rate and is more frequent in younger age groups, is characterized by ER and/or PR positivity as well as variable expression of HER2 associated genes (Ahn et al., 2015; Hashmi et al., 2018; Voduc et al., 2010).

Triple negative breast cancer (TNBC), which does not express any of the three main receptors, TNBC has clinical characteristics such as high invasiveness, high metastatic potential, recurrence tendency, and poor prognosis. TNBC is resistant to molecular-focused treatment because of its unique molecular phenotype. As a result, chemotherapy is the primary systemic treatment (L. Yin et al., 2020).



Metastatic breast cancer

Breast cancer is a heterogeneous disease whose pathophysiology is largely unknown in the majority of instances. Much progress has been achieved in the early identification and treatment of breast cancer, resulting in increased survival. However, a significant proportion of patients may relapse as a result of organ metastasis, particularly those with triple-negative breast cancer (TNBC), which has the poorest prognosis. Breast cancer cells can move to distant locations, including the lungs, liver, bone, and brain. They grow into macroscopic masses, leading to the death of the majority of patients (Jin et al., 2018). Advanced or metastasized breast cancer into vital organs can significantly reduce the 5-year survival rate to less than 28% as of 2021 (Gote et al., 2021).

The precise process of breast cancer initiation is yet to be determined. However, attempts have been made to comprehend the generation and progression of breast cancer at the molecular level.
In metastatic breast cancer, gene expressions involved in cellular proliferation and cell cycle maintenance are highly expressed. TNBC and HER2 positive BC have the worst progression pathways. In different types of breast cancer, many genes become altered, amplified, or both (Gote et al., 2021).
Nonetheless, it is believed that metastasis begins with tumor cells detaching from the original tumor and entering the bloodstream. These circulating tumor cells (CTCs) ultimately halt in distant organ capillary beds and extravasate through the vascular wall into the parenchyma, resulting in the development of metastatic colonies in the secondary location (Medeiros & Allan, 2019).
Advanced breast cancer can spread to other organs such as the lungs, bones, brain, liver; the bones are the most common site for breast cancer metastatic spread. Around 67% of advanced breast cancer tumors spread to the bones (Gote et al., 2021).

· Bone Metastasis
About 70% of advanced breast cancer patients develop bone metastases, leading to severe morbidity owing to pain and skeletal related events (SREs). Two-thirds of patients with bone metastases will ultimately experience skeletal associated complications, such as Pain, pathologic fractures, compression in the spinal cord, and malignancy hypercalcemia (Tahara et al., 2019).

· Liver metastasis
The liver is involved in 50-70% of metastatic breast cancer cases. Following metastasis to the liver, the prognosis is poor, with a median survival rate of about 2-3 years. Sudden hepatic failure, refractory ascites, portal vein thrombosis, and nutritional impairment are all complications of liver metastases.
Pre-clinical studies are required to find the possible novel treatment for patients with hepatic metastasis (Rashid et al., 2021).

· Brain metastasis 
Brain metastasis affects more than 15–30% of breast cancer patients; the severity of this disease is reflected in its exceedingly low survival rate. To metastasise, cancer cells undergo genetic and epigenetic alterations. The modification of mRNA transcripts is one example of such changes (Chang et al., 2020).

· Lung metastasis
Breast cancer metastasizes in the lung in about 21-32% of patients.  Lung metastases, particularly, are common within 5 years following a first diagnosis of breast cancer and have a major influence on patient morbidity and death. The life expectancy is low, with median survival of only 22 months. In particular, 60–70% of metastatic breast cancer patients who eventually died were diagnosed with lung metastasis. These metastases interfere with normal lung function, causing coughing, difficult breathing, hemoptysis, and mortality (Jin et al., 2018; Medeiros & Allan, 2019).



Screening and surveillance of breast cancer

1. Breast Physical Examination 
Physical examination of the breast, nipple, and lymph-draining areas surrounding the armpit, which could be done by both a physician and the patient herself. Physical examination is low in cost and does not require any special equipment either. 

2. Mammography
The current gold standard technique for breast cancer screening is mammography. This approach seeks to detect malignant tumors before they become visible. A mammogram is an X-ray of the breast. Although the test can reveal abnormalities, it cannot establish malignancy. If cancer is suspected, a biopsy of the breast tissue is performed for histopathological and molecular analysis.

3. Ultrasonography
Ultrasonography is a diagnostic imaging technique that uses high-frequency sound waves to generate pictures of inside body structures, allowing the diagnosis of abnormal tissues such as breast cancer. An ultrasound can also be used to differentiate between fluid-filled cysts and solid tumors, furthermore; this is the key imaging modality for guiding interventional operations such as core biopsy, cyst aspiration, preoperative needle localisation, and drainage.

4. Magnetic Resonance Imaging (MRI)
Using high magnetic fields and low-energy electromagnetic radiation, MRI produces comprehensive images of physiological processes in the body, such as blood flow and nerves activity. Breast MRI is a non-invasive tumor detection technology that does not involve radiation and has high sensitivity, which improves breast cancer screening in high-risk women (Barba et al., 2021).

Prevention of breast cancer

 Only 5-10% of all occurrences of this malignancy are caused by genetic abnormalities, with the rest (90–95%) being caused by environmental and lifestyle factors. The primary objective is to decrease the steadily rising morbidity, mortality, and economic expenses associated with breast cancer (Kolak et al., 2017).

· Lifestyle modifications
Diet
Trans-fatty acids are essential diet ingredients that raise the probability of developing breast cancer. Their harmful effects are exerted through metabolic processes and signalling pathways disorders, hyperlipidaemia, inflammation stimulation, an increase in central obesity, body weight, and insulin resistance. Increased high glycaemic index items consumption also has a substantial impact on cancer risk.

Obesity
Excessive high-calorie meal consumption leads to an increase in body weight and, eventually, obesity, which is associated with an increased risk of cancer.
Scientific evidence suggests that calorie restriction slows the development of malignancy. Hyperinsulinaemia and insulin resistance, increased insulin-like growth factors (IGF) production, changes in sex hormone metabolism, chronic inflammation, oxidative stress, and immune response changes are among the mechanisms linking obesity to cancer risk.

Alcohol
The risk of cancer increases with alcohol consumption when combined with biological mechanisms in which ethanol and its genotoxide metabolism, as well as acetaldehyde, play a key role (Kolak et al., 2017).

Physical activity
More evidence links increased sedentary time to an increased breast cancer risk (Schüz et al., 2015).


· Therapeutic prevention

Selective estrogen receptor modulators (SERMs), for example, tamoxifen and aromatase inhibitors (AIs), form the mainstay of endocrine treatment in breast cancer. Both types are the basis of endocrine therapy in breast cancer and have been found to be effective as preventative treatments. SERMs lower breast cancer incidence by roughly 38%, according to robust data from nine major phase III studies including over 83,000 people (Thorat & Balasubramanian, 2020).
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