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ABSTRACT

Breast cancer is one of the main causes of cancer death worldwide, and early diagnostics significantly 
increases the chances of correct treatment and survival, but this process is tedious. The relevance and 
potential of automatic classification algorithms using Hematoxylin-Eosin stained histopathological im-
ages have already been demonstrated, but the reported results are still sub-optimal for clinical use. Deep 
learning-based computer-aided diagnosis (CAD) has been gaining popularity for analyzing histopatho-
logical images. Based on the predominant cancer type, the goal is to classify images into four catego-
ries of normal, benign, in situ carcinoma, and invasive carcinoma. The convolutional neural networks 
(CNN) is proposed to retrieve information at different scales, including both nuclei and overall tissue 
organization. This chapter utilizes several deep neural network architectures and gradient boosted trees 
classifier to classify the histology images among four classes. Hence, this approach has outperformed 
existing approaches in terms of accuracy and implementation complexity.
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INTRODUCTION

Breast Cancer (BC) is the most routine cancer found in women. The growth of cancer ratio has been 
increasing over the last 10 to 15 years. The average age for these cancers is 50 to 69 years and it is the 
highest over 85 years of age. The rate of cancer is also higher in socioeconomic groups. The UK has a 
maximum rate of cancer incidence. BC is the most commonly occurring cancer in women, affecting 2.1 
million women every year and that origin a massive number of cancer deaths among women. In 2018, 
expected that 6,27,000 women would die from BC about 15% of all cancer deaths among women (World 
Health Organization, 2018). Early diagnosis can significantly improve treatment very successfully. BC 
symptoms and signs may vary, and the diagnosis includes a physical examination, mammography, ul-
trasound examination, and biopsy.

Introduction to Breast Cancer

Early detection is an essential aspect of increasing the survival rate of BC. Two types of initial detec-
tion strategies are following they are early diagnosis and screening. Restricted resource settings with 
weaker health systems, more women being diagnosing in the final stages, so prioritizing the advanced 
diagnosis based on early signs and symptoms are important (Sree, Ng, Acharya, & Faust, 2011). The 
determination of BC by conventional methods is not a challenging task but these can be visualized on a 
traditional mammogram or ultrasound. A mammogram is the best method for detecting BC at the present 
stage. But the difficulty of using a mammogram is that the images of the mammogram itself are more 
complicated. So, by using image processing and feature extraction procedures can help the radiologist 
to detect a tumor much easier and faster. Symptoms extracted from areas not known in mammography 
images can help clinicians to detect tumor presence in real-time to speed up the process of treatment. 
Consequently, each cancer is different from other cancer that exists. In cancer treatment, a single drug 
may have a different reaction when administered to rare cancer and also can vary from person to person. 
Depending on one approach or an algorithm may not produce accurate results. The mammography image 
can also be compromised if the patient undergoes breast surgery. Various categories of imaging techniques 
are available in the current era to evaluate the human body without harming the body (Sudheer Kumar 
& Shoba Bindu, 2019). The different types of imaging modalities are shown in the below Figure 1.

Tumor cells differ in location (milk ducts or lobules) and how they look under the microscope, but 
they may be invasive or non-invasive. A breast biopsy is a procedure of taking a sample of breast tissue 
for laboratory testing and the results determine if there are cancer cells in the suspicious area of ​​your 
breast or not. It provides a tissue sample used by doctors to detect abnormalities in cells. A lab report 
from a breast biopsy can help you decide whether if you need any additional surgery or other treatment. 
The natural history of BC begins with invasive carcinoma by hyperplasia and carcinoma in-situ with 
normal epithelial enlargement through clinical and pathological stages and is the pinnacle in metastatic 
disease. The mixture of Hematoxylin-Eosin (H&E) is the primary stain of tissue samples for the diag-
nosis of histopathological.
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