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Abstract
Breast cancer is the most common cancer in women aged 59 to 69 years old. Studies have shown that early detection and treatment
of breast cancer increases the chances of survival significantly. They also demonstrated that detecting small lesions early improves
forecasting and results in a significant reduction in death cases. The most effective screening diagnostic technique in this case is
mammography. However, interpretation of mammograms is difficult due to small differences in tissue densities within mammographic
images. This is especially true for dense breasts, and this study suggests that screening mammography is more effective in fatty
breast tissue than in dense breast tissue. This study focuses on breast cancer diagnosis as well as identifying risk factors and their
assessments of breast cancer as well as premature detection of breast cancer by analyzing 3D MRI mammography methods and
segmentation of mammographic images using machine learning.
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Introduction

When the healthy cells grow abnormally in the breast and continue to accumulate resulting in a mass or lumps called tumor. The
tumor is categorizing as benign and malignant. A benign tumor cannot spread in the other part of the body but possibly grow but the
malignant tumor can quickly grow and spread throughout the body. Breast cancer can expand in other parts of the body through
arteries or lymph vessels known as metastasis. The study covers both non-invasive and invasive cancers, as well as Premature
stages of breast cancer to localize cancer in the breast, which include I, II, and III.These stages describe how cancer has progressed,
including how much it has grown and where it has spread. Despite the fact that breast cancer spreads prematurely to lymph nodes, it
can also migrate to other parts of the body such as the bones, lungs, liver, and brain, which is known as metastatic or stage IV breast
cancer.While it depends on the condition of breast cancer, normally it is not often considered the relationship of lymph nodes comes
to stage IV breast cancer. It depends on different types of breast cancer which are based on the cells that exist in the breast to
become cancerous. Breast cancer can have started in any area of the breast, a breast consists of three major parts including (1)
lobules, (2) ducts, and (3) connective tissue. The lobules indicate the glands which produce milk, ducts are the tube that brings milk to
the nipples and associated with tissues containing fibrous and fatty tissues surround and holds everything together. Normally breast
cancer starts in the lobules or ducts. Breast cancer can metastasis, or spread outside of the breast, through lymphatic and blood
channels to other regions of the body. Table 1 depicts the various kinds of breast cancer and their associated breast diseases.
Table 1. Breast malignant tumors
(https://igiprodst.blob.core.windows.net:443/source-content/9781799889298_274538/978-1-7998-8929-8.ch002.g01.png?sv=201512-11&sr=c&sig=FZOJOV8oMPEebK4LUbcN52f5hbdrLTQHdyTqmZJzsRE%3D&se=2022-03-12T03%3A00%3A13Z&sp=r)

Invasive and non-invasive breast cancers are also possible. Non-invasive breast cancer does not expand beyond the milk ducts or
lobules in the breast, whereas invasive breast cancer spreads to distant organs and tissues. Ductal carcinoma and lobular carcinoma
are cancers that begin in the ducts or lobes. Other types of breast cancer, such as invasive ductal carcinoma, can spread outside the
ducts and into other regions of the breast tissue. The other type of breast cancer is invasive lobular carcinoma, which can migrate
from the lobules to the adjacent breast tissues, allowing the cancer cells to migrate to other parts of the body. Ductal carcinoma is
frequently developing cancer in the breast from the beginning of the cell that contour the milk ducts. In the end, ductal carcinoma in
situ (DCIS) cannot spread to another part of the body but it affects only the duct due to non-invasive cancer

Multi-Grading and Staging of Breast Cancer
The irregular shape of cancer cells and tissues is depicted in the breast cancer classification. Breast cancer is classified in this stage
based on the types, grades, and stages of the disease. Table 1 defines and categorizes various types, grades, and stages of cancer,
as well as various ranges:
• Grade I (Low-grade):Normal cells and tissues are similar to cancer cells and tissues. These cancers are well-differentiated,
according to research.
• Grade II (Low-grade):Cells and tissues are irregular and slightly different, but they are considered low grade.
• Grade III (High-grade):Cancer cells and tissues are frequently abnormal. These cracks are well-known for being difficult to
distinguish because they no longer have an architectural shape or theme.

• Grade IV (High-grade):These undifferentiated tumors produce the rarest cells. They are of the highest grade and generally
develop and spread faster than lower grade cancers.
• Stage 0:None-growth cancer.
• Stages 1 to 3:Primary cancer spread only to surrounding tissues.
• Stage 4:Cancer has extent to distant parts of the body.
The stages of breast cancer are described in table.2 to demonstrate the various subtypes and stages of breast cancer. It displays the
survival rates' mortalities.
Table 2. Stages of breast cancer
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