
RADemics 

 
  

Deep Learning–
Based Lung Cancer 
Detection Using 
Medical Imaging 
and Clinical Data 

K.Udhaya, Shaik Balkhis Banu 
Indra Ganesan College of Nursing, Fatima college of 

health sciences, Al Ain 



Deep Learning–Based Lung Cancer Detection 

Using Medical Imaging and Clinical Data 
1K.Udhaya, Professor, Indra Ganesan College of Nursing, Manikandam, Trichy, Tamilnadu, 

India. udhayasaimahil@gmail.com  

2Shaik Balkhis Banu, Assistant Professor, Department of Physiotherapy, Fatima college of 

health sciences, Al Ain, United Arab Emirates. drshaikbalkhis@gmail.com  

Abstract 

Lung cancer remains one of the leading causes of cancer-related deaths worldwide, making 

early detection crucial for improving patient outcomes. The advent of deep learning techniques in 

medical imaging has revolutionized lung cancer detection by enabling more accurate and efficient 

analysis of imaging data. This chapter explores the application of deep learning, particularly 

through hybrid models, in the detection of lung cancer using both medical imaging and clinical 

data. Emphasis is placed on the integration of multiple data modalities, including imaging features, 

patient demographics, genetic information, and medical history, to enhance prediction accuracy. 

The use of advanced techniques such as Generative Adversarial Networks (GANs) for data 

augmentation is discussed, demonstrating their potential in overcoming data scarcity and 

improving model robustness. Additionally, the chapter addresses the challenges of ethical 

considerations, data privacy, and regulatory standards in the deployment of AI-powered solutions 

in healthcare. The integration of artificial intelligence in lung cancer detection presents a 

transformative opportunity to redefine diagnostic workflows, ensuring earlier and more accurate 

diagnosis, personalized treatment strategies, and ultimately better patient outcomes. Key topics 

covered include deep learning models, multi-modal data fusion, image analysis, generative 

networks, clinical integration, and ethical concerns in AI healthcare. 
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Introduction 

Lung cancer continues to be one of the most lethal and prevalent cancers worldwide, with high 

mortality rates largely due to late-stage diagnosis [1]. Early detection plays a critical role in 

improving survival outcomes, yet the challenges associated with traditional diagnostic techniques, 

such as chest X-rays and computed tomography (CT), remain significant [2]. These conventional 

imaging methods often struggle to detect small tumors, especially in the early stages, or they may 

fail to differentiate between benign and malignant lesions [3]. The integration of artificial 

intelligence (AI) and deep learning has emerged as a transformative approach to overcoming these 

limitations [4]. Deep learning models, particularly Convolutional Neural Networks (CNNs), have 

demonstrated substantial success in extracting complex patterns from medical images, allowing 

for more accurate and efficient detection of lung cancer [5]. 
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The ability of AI to analyze vast amounts of data quickly and accurately allows clinicians to 

identify subtle anomalies that may not be visible to the human eye [6]. By leveraging deep learning 

models trained on large datasets of medical images, it is possible to enhance early detection 

capabilities significantly [7]. These advancements not only improve diagnostic accuracy but also 

streamline the diagnostic process, reducing the time and effort required by medical professionals 

[8]. In lung cancer, early identification is paramount because it enables timely intervention and 

increases the chances of successful treatment [9]. AI-powered tools can analyze multiple imaging 

modalities, such as CT scans, X-rays, and MRIs, to provide a comprehensive assessment of the 

patient’s condition, guiding clinical decision-making [10]. 

While deep learning models excel in image analysis, their predictive power is significantly 

enhanced when integrated with clinical data [11]. Clinical data, including patient demographics, 

medical history, genetic information, and lifestyle factors, provide essential context that can 

influence diagnosis and treatment strategies [12]. For example, smoking history is a critical factor 

in lung cancer risk assessment, and genetic mutations, such as EGFR and KRAS mutations, can 

impact the choice of therapy [13]. By integrating clinical data with imaging data, multi-modal deep 

learning models can provide a more personalized and accurate diagnosis [14]. These integrated 

approaches ensure that clinicians receive a comprehensive view of the patient's health status, 

improving the model’s ability to predict cancer presence, type, and prognosis more effectively 

[15]. 

 


