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ABSTRACT

Breast cancer remains one of the most widespread and life-threatening diseases
affecting women worldwide. The early detection and accurate diagnosis of breast
cancer are crucial for reducing death rates and improving patient outcomes.
Machine learning (ML), a subset of artificial intelligence, has recently emerged
as a powerful tool in the healthcare sector, offering promising solutions to the
challenges posed by traditional diagnostic methods. This chapter aims to present a
comprehensive exploration of how machine learning techniques can revolutionize
the process of breast cancer detection and classification. It delves into a wide array
of ML algorithms, data acquisition techniques, feature extraction, model evaluation
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metrics, and real-world implementation challenges, providing a solid theoretical
and practical foundation for researchers, practitioners, and students. The vision is
to create a holistic and accessible resource that not only informs but also inspires
further innovation in the use of ML for breast cancer detection.

1. INTRODUCTION

Breast cancer continues to be one of the deadliest cancers impacting women
across the globe. It is marked by abnormal cell proliferation within the breast, which
often results in a tumor that can be visualized on imaging studies or palpated as a
lump. The etiology of breast cancer is complex and includes genetic factors (like
mutations in BRCA1 and BRCA?2), hormonal changes, lifestyle choices, and spe-
cific genes. Some of the common symptoms are lumps in the breast, change/s in its
shape,skindimpling,pain, and nipple discharge. Global statistics indicate it is the
most diagnosed cancerous tumor among women, maintaining a prominent position
as one of the highest contributors to oncological mortality. There is no question
that early detection significantly improves prognosis. Early stage diagnosis directly
correlates with successful treatment outcomes. Enhanced awareness coupled with
screening services has proven to improve both early diagnosis and survival rates.
Modern diagnostic techniques such as mammograms, ultrasound scans,and biopsies
continue to play a pivotal role in breast cancer detection.

Nevertheless, these methods face challenges such as high expenses, false posi-
tives/negatives, invasive procedures, and difficulty accessing remote areas. Much
recently, there have been advancements in technology with healthcare Machine
Learning (ML) emerging as a new promising approach on cancer detection and
prognosis. With the ability to assess and analyze large datasets, ML algorithms
capture intricate correlations and can make precise predictions far surpassing
traditional diagnostic techniques. The aim of integrating ML systems into breast
cancer detection is to improve accuracy and promptness of diagnosis while aiding
in clinically informed decisions.

This chapter outlines crucial matters relating to breast cancer including the need
for timely interventions alongside an assessment of the fundamental issues within
standard diagnostic practice followed by the application of machine learning aimed
at improving detection and prevention methodologies. The following sections will
focus on ML models and associated datasets, performance benchmarks, as well as
prospects for future work in this area.

94



36 more pages are available in the full version of this
document, which may be purchased using the "Add to Cart"
button on the publisher's webpage: www.igi-
global.com/chapter/breast-cancer-detection-using-machine-
learning/404428

Related Content

Gaming Literacy as Critical Multimodal Pedagogy

Fabielle Rocha Cruz (2026). Multimodal Literacy Studies in the Age of Al (pp. 85-
114).
www.irma-international.org/chapter/gaming-literacy-as-critical-multimodal-pedagogy/412780

Agent-Based Modeling for Simulation of Complex Business Systems:
Research Design and Validation Strategies

Christoph Schlueter Langdon (2005). International Journal of Intelligent Information
Technologies (pp. 1-13).
www.irma-international.org/article/agent-based-modeling-simulation-complex/2386

Using the Business Ontology to Develop Enterprise Standards

Mark von Rosingand Henrik von Scheel (2016). International Journal of Conceptual
Structures and Smart Applications (pp. 48-70).
www.irma-international.org/article/using-the-business-ontology-to-develop-enterprise-
standards/171391

Application of Fuzzy Expert System in Medical Treatment

Kajal Ghosal, Partha Haldarand Goutam Sutradhar (2015). Fuzzy Expert Systems for
Disease Diagnosis (pp. 200-246).
www.irma-international.org/chapter/application-of-fuzzy-expert-system-in-medical-
treatment/124448

Disease Detection System: Supervised Learning to Detect Diseases

Ruchi Sawhney, Varun Tiwari, Deepika Kirtiand Vikas Rao Vadi (2025). Generative
Al Techniques for Sustainability in Healthcare Security (pp. 41-58).
www.irma-international.org/chapter/disease-detection-system/363493



http://www.igi-global.com/chapter/breast-cancer-detection-using-machine-learning/404428
http://www.igi-global.com/chapter/breast-cancer-detection-using-machine-learning/404428
http://www.igi-global.com/chapter/breast-cancer-detection-using-machine-learning/404428
http://www.irma-international.org/chapter/gaming-literacy-as-critical-multimodal-pedagogy/412780
http://www.irma-international.org/article/agent-based-modeling-simulation-complex/2386
http://www.irma-international.org/article/using-the-business-ontology-to-develop-enterprise-standards/171391
http://www.irma-international.org/article/using-the-business-ontology-to-develop-enterprise-standards/171391
http://www.irma-international.org/chapter/application-of-fuzzy-expert-system-in-medical-treatment/124448
http://www.irma-international.org/chapter/application-of-fuzzy-expert-system-in-medical-treatment/124448
http://www.irma-international.org/chapter/disease-detection-system/363493

