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Abstract

Millions of people worldwide are impacted by breast cancer, which is still a complicated and common health issue.
This review article provides a thorough examination of the complex field of breast cancer, clarifying the wide range of
risk factors that contribute to its development and investigating developments in diagnostic techniques. Numerous risk
factors, including genetic predispositions such BRCA mutations, hormonal impacts, lifestyle factors, and reproductive
patterns, have been found through a thorough review of recent literature. The complex tapestry of breast cancer
etiology also includes age, family history, and environmental variables. Additionally, this study outlines the critical
role that diagnostic technologies have in the early detection and treatment of breast cancer.
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1 Introduction

Breast cancer is one of the many and common malignant tumors that harm women. Numerous internal and external
variables contribute to the development and occurrence of breast cancer.lt is associated with poor lifestyle choices,
environmental variables, and social-psychological issues. It has been shown that genetic mutations and family history
account for 5% to 10% of breast cancer cases, whereas potentially modifiable factors account for 20% to 30% of cases.
Breast cancer originates in breast cells. A malignant tumor is a group of cancer cells that can migrate into and damage
surrounding tissue.

However, alterations to breast cells can sometimes lead to breast cancer. The cells lining the ducts—the tubes that
transport milk from the glands to the nipple—are usually where breast cancer starts. This kind of breast cancer is
called ductal carcinoma. Cancer can also develop from the cells of the lobules, which are groups of glands that
produce milk.This kind of cancer is called lobular carcinoma. Ductal and lobular carcinomas can both be in situ, which
indicates that the cancer has not migrated to other tissues and is still present in the original site. Additionally, they
could be invasive, meaning they have penetrated the surrounding tissues.Less prevalent kinds of breast cancer can also
appear. These include inflammatory breast cancer, breast Paget disease, and triple-negative breast cancer. Uncommon
types of breast cancer include soft tissue sarcoma and non-Hodgkin lymphoma.China has a low rate of breast cancer,
but research indicates that it has been gradually increasing. By 2022, there will be 2.5 million Chinese women between
the ages of 35 and 49 who have the condition, with more than 100 cases per 100,000. Researching risk factors for
breast cancer is therefore essential to reducing the disease's incidence.The most common cancer in women worldwide
is breast cancer.
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2. Women's risk factors for breast cancer

2.1. Individual breast cancer history

Women who have already had breast cancer are more likely to have it again. The second breast cancer may develop in
a different breast or in the same breast as the first. Women with ductal carcinoma in situ or lobular carcinoma in situ
breast cancers are more likely to experience a recurrence, even if most of them do not.

2.2. A family history of breast and other cancers

A family history of breast cancer is indicated if one or more close blood relatives have the disease. In certain families,
there are more cases of breast cancer than one may expect. Determining whether a family's history of cancer is due to
genes passed down from parents to children, a shared lifestyle, happenstance, or a combination of these factors can be
challenging.

2.3 Big breasts

Dense breasts feature more connective tissue, glands, and milk ducts than fatty tissue. A hereditary characteristic is
breast density. Women with dense breast tissue are more likely to develop breast cancer than those with little or no
dense breast tissue. Only a mammography can identify breast density, however thick breasts can complicate the
interpretation of the image. Dense tissue, such as malignancies, shows white on a mammography, whereas fatty tissue,
which hides a tumor, appears black.

3. Breast cancer in women: Diagnosed through appended technologies

Due to ductal hyperproliferation, which is thereafter continuously encouraged by a variety of carcinogenic stimuli,
breast tumors usually begin as benign tumors or even meta-static carcinomas. Depending on the tumor's
microenvironment, such as stromal influences or macrophages, breast cancer can develop and progress in different
ways. Neoplasms might be generated when carcinogens were only exposed to the rat mammary gland's stroma, not the
extracellular matrix or the epithelium. Macrophages have the ability to produce a mutagenic inflammatory milieu that
promotes angiogenesis and shields cancer cells from immunological rejection.

Two specific ideas about the initiation and spread of breast cancer are the stochastic theory and the CSC theory. All
tumor subtypes are descended from the same stem cells or transit-amplifying cells, according to the notion regarding
CSCs. Acquired genetic and epigenetic alterations in stem cells or progenitor cells result in a range of tumor
characteristics. The stochastic theory states that all tumor subtypes originate from a single type of cell. Random
mutations can occur in any breast cell over time, and after a sufficient number of these mutations have accumulated,
the breast cell can become a tumor cell.

4. Prevention of breast cancer through biology

Monoclonal antibodies for the disease, a type of biological prophylaxis, have recently been created to improve the
quality of life for individuals with breast cancer. Human epidermal growth factor receptor 2 (HER2) is one of the main
targets of these monoclonal antibodies. In 20% to 30% of cases of breast cancer, the HER2 gene is amplified or the
HER?2 protein is overexpressed. The FDA approved trastuzumab (Herceptin), a recombinant humanized monoclonal
antibody, as the first HER2-targeted medication. In the extracellular area of HER2, it can directly connect with the C-
terminal region of domain IV. The exact mechanism of trastuzumab's anti-tumor action is still unknown.
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5. Women are diagnosed with breast cancer
5.1. Mammography

Low radiation doses are used in diagnostic mammography, an x-ray that produces a picture of the breast. It is used to
monitor unexpected results from screening mammograms or clinical breast exams. Mammography can also be used to
find an abnormal spot during a biopsy.

5.2. Ultrasound

An ultrasound uses high-frequency sound waves to produce images of different bodily parts. It is used to identify if a
breast bulge is a cyst or a solid tumor. Medical practitioners can also use ultrasonography to guide patients to the
biopsy site. Women with advanced breast cancer may get an ultrasound to check for liver metastases.

5.3. Biopsy

A biopsy is the only reliable way to diagnose breast cancer. A biopsy is performed to extract tissues or cells from the
patient's body for analysis in a lab. Whether or not cancer cells were found in the sample will be determined by the
pathologist's report. Whether the lump is palpable—that is, you can feel it—or non-palpable—that is, you cannot—
will determine the type of biopsy that is carried out. The doctor may use mammography or ultrasound to identify the
area that needs to be checked.

5.4The biopsy of the core

A unique hollow needle is used to remove bodily tissue during the core biopsy. It is used by physicians to collect a
sample from a suspicious breast region. During the process, they could gather a lot of samples from the local area. In
order to remove more tissue with the hollow needle, surgeons may use a specific vacuum. We refer to this method as
vacuum-assisted core biopsy.

5.5. A biopsy of lymph nodes

A lymph node biopsy is a surgical technique in which lymph nodes are removed so they can be inspected under a
microscope to check for malignancy. Breast cancer cells have the ability to detach from the tumor and travel via the
lymphatic system. They may initially spread to the lymph nodes under the arm. Doctors count the number of lymph
nodes that have breast cancer in order to assist establish the disease's stage.

6 Preventative measures and ongoing research efforts

Certainly, preventive measures and ongoing research efforts are crucial components in the fight against breast cancer.
7. Preventive actions

Promoting routine screenings and mammograms for women depending on age and risk factors can help with early
detection and improve treatment results.

The chance of developing breast cancer can be decreased by encouraging a healthy lifestyle that includes eating a
balanced diet, exercising frequently, consuming less alcohol, abstaining from smoking, and maintaining a healthy
weight. As a preventive measure, breastfeeding should be encouraged since it has been demonstrated to have
protective effects against breast cancer.

Providing comprehensive and accessible education on breast cancer risks, symptoms, and the importance of early
detection can empower individuals to take proactive measures and seek timely medical attention. For individuals with
a family history or known genetic mutations (like BRCA1 or BRCA2), genetic counseling and testing can help in
assessing risks and making informed decisions about preventive measures.
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8. Ongoing studies

Targeted medicines, which concentrate on particular genetic abnormalities or molecular markers linked to breast
cancer, are being developed by researchers to increase therapeutic efficacy while lowering adverse effects.There is
ongoing study on the use of immunotherapy, which uses the body's immune system to target cancer cells, in the
treatment of breast cancer. In order to provide an earlier and more precise diagnosis, ongoing research attempts to
create screening techniques that are more sensitive and specific than mammography, such as molecular imaging and
blood-based biomarkers. Understanding individual susceptibility and developing new therapeutic targets are made
possible by researching the genetic and epigenetic variables that influence the development of breast cancer. The goal
of research is to find more lifestyle changes, drugs, or treatments that can lower the risk of breast cancer. In order to
improve treatment outcomes worldwide and further our understanding of breast cancer, collaborative research
initiatives between nations and institutions seek to exchange data, resources, and expertise. The goal is to lower the
incidence, morbidity, and death of breast cancer globally by prioritizing prevention via lifestyle changes, early
diagnosis through efficient screening, and funding state-of-the-art research.

9. Conclusion

Breast cancer continues to be a major worldwide health issue, affecting millions of people annually. The many risk
factors and diagnostic techniques that are essential to comprehending and treating breast cancer have been highlighted
in this review, underscoring the disease's complexity. Moreover, advance-ments in diagnostic techniques have
significantly improved early detection and treatment outcomes. Mammography is essential for detecting breast cancer
in its early stages, allowing for timely intervention and potentially improving patient prognoses. It works in tandem
with new technologies such as magnetic resonance imaging and molecular testing. Going forward, it will be crucial to
keep researching new risk factors, improving screening techniques, and creating focused treatments.
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