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ABSTRACT: Cancer is a multifaceted disease with hundreds of possible causes, depending on a combination of 

genetic and epigenetic factors. Artificial Intelligence (AI) can find important relationships in a dataset and is now 

being utilized in a variety of healthcare settings to predict outcomes, treat, and diagnose patients. Illness diagnosis, 

chronic disease management, health care delivery, and drug development are just a few of the areas where artificial 

intelligence (AI) is being tested in the healthcare and research industries. In this study, the author discusses how 

artificial intelligence (AI)-based support helps oncologists make more exact diagnoses and treatments for cancer 

patients. The modern biomedical research community is likewise concerned with ensuring the ethical and secure 

use of AI in clinical settings. The next big step forward in predicting disease risk, diagnosis, and therapies may be 

AI-based help to pathologists and clinicians. The future of medical advice lies in clinical applications of AI and 

Machine Learning (ML) in cancer diagnosis and therapy, which will allow for speedier mapping of a new treatment 

for each person. Researchers may work together in real-time and digitally exchange information to possibly treat 

millions by employing an AI base system method.  
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1. INTRODUCTION 

There are billions of cells in the human body, and a high probability exists for cancer to develop 

in any given location. Non-communicable diseases (NCDs) have emerged as a significant 

worldwide killer, with cancer predicted to top the list of top causes of mortality in every nation 

[1]. For years, artificial intelligence (AI) has caught society's imagination and spurred excitement 

about its potential to enhance our lives. AI is already playing an important part in our everyday 

lives and connections with media, transportation, and communication. There is growing interest in 

the use of artificial intelligence (AI) in healthcare to enhance illness diagnosis, treatment, and the 

creation of successful therapeutics. Given the high number of cancer patients diagnosed and the 

considerable quantity of data collected during cancer therapy, there is a particular interest in using 

AI to enhance oncologic care[2]. 

Methods based on artificial intelligence (AI) are currently the most efficient healthcare 

technologies available today. The present effective applications of artificial intelligence (AI) in 

healthcare have reached their full potential thanks to the fast expanding accessibility of healthcare 

medical data and also the improvements of big data diagnostic procedures. Artificial intelligence 



IJFANS INTERNATIONAL JOURNAL OF FOOD AND NUTRITIONAL SCIENCES 

ISSN PRINT 2319 1775 Online 2320 7876 
 

Research paper                              © 2012 IJFANS. All Rights Reserved, UGC CARE Listed ( Group -I) Journal Volume 11, Iss 5, May 2022 

 

562 | P a g e  
 

(AI) solutions can disengage healthcare-appropriate information hidden in the massive amount of 

data, hence sustaining healthcare decision-making, with the aid of crucial medical inquiries. 

It is expected that soon, digital health care for the detection and treatment of diseases would be 

dominated by artificial intelligence (AI) and machine learning (ML). The future problems for 

human illness identification at a very early stage, particularly in cancer, may be met with the help 

of autonomous disease diagnostic tools made possible by advances in AI and ML, which make use 

of massive data sets. For machines to learn and solve problems in the same way as the human brain 

does, artificial neural network base algorithms are created [3]. In turn, Deep Learning (DL) is the 

subgroup of ML that mimics the human brain's capacity to process data to recognize pictures and 

objects, comprehend languages, enhance drug development, upgrade precision medications, better 

diagnostics, and aid people in making choices. It is also able to function and provide suggestions 

without the supervision of a person. DL can analyze data, including medical pictures, using an 

artificial neural network (ANN) to replicate the human brain structure. It is comprised of input, 

output, and different hidden multi-layer networks to boost the machine learning processing skills 

[4]. 

Despite major advances in the knowledge of the biology behind cancer, patients, researchers, and 

physicians continue to be frustrated by the disease because it is a self-sustaining and adaptable 

process that interacts constantly with its surroundings. Given this complexity, there are challenges 

in every aspect of cancer management, from early detection to distinguishing preneoplastic from 

neoplastic lesions, from determining infiltrative tumor margins during surgery to monitoring tumor 

progression and potential acquired resistance to therapeutic interventions over time. Early and 

accurate diagnosis is a crucial component in the fight against cancer. Mammography, 

ultrasonography, and thermography are three of the most used diagnostic imaging procedures for 

detecting and identifying cancer. Although mammography is a crucial tool for detecting breast 

cancer early, it is not very effective for women with thick breasts. Diagnostic sonography or 

ultrasound imaging is thus advised[5]. Therapeutic target identification, protein-protein interaction 

determination, and also the resolution of complex biological riddles are all areas where the use of 

AI-based approaches is being studied. The study also discusses the use of several trained deep-

learning design models for drug discovery and robotic surgical assistance. Artificial intelligence 

(AI) also has the potential to significantly advance medical imaging technologies by helping to 

detect aberrant alterations at the molecular level. 

2. DISCUSSION 

Artificial intelligence (AI) and Machine Learning (ML) have had a significant influence on 

mankind, with applications in a variety of industries such as engineering, communications, 

manufacturing, and healthcare, as seen in Figure 1. Although the terms are sometimes used 

interchangeably, AI and ML are distinct in that AI refers to the imitation or creation of human 

intelligence in machines, while ML refers to a branch of AI that enables computers to benefit from 

data by identifying patterns with little to no human interference. Through the use of genomic data, 

precision medicine may provide patients with the most effective cancer therapy possible. 

Successful treatment tailored to an individual's genetic makeup is possible thanks to genomic 
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screening treatments [4]. When analyzing large datasets, such as those produced by genetic 

screening for precision medicine, artificial intelligence may be quite useful [6]. 

 

Figure 1:Displays the applications of Artificial Intelligence (AI) are being used in several 

important fields today [7]. 

2.1.Applications of Artificial Intelligence in Cancer Imaging: 

Complex systems in clinical and medical photos may now be recognized with the help of AI-based 

deep learning algorithms. They make an effort to decipher visuals and supplement clinical 

judgments, making it possible for people to make meaningful decisions that are sometimes 

challenging. Artificial intelligence facilitates the compilation of disparate data sources into 

coherent diagnostic networks. Imaging studies in pathology, genetics, the collection of electronic 

health reporting, and social networks all fall under this category. Recognizing complex patterns in 

the analysis of cross-sectional radiographic images created by MRI and CT scanning is difficult. 

Nonetheless, computers can be effectively taught to generate results quickly. Images recorded 

digitally or from an MRI may both benefit from the use of machine learning [8]. 

Classification of images, the first step in image analysis along with segmentation and registration, 

is implemented using low-level transformation methods, which are mathematically formulated 

using quantitative and biomechanical modeling and aimed at solving computer vision-based image 

processing problems. Prostate cancer detection, characterization, and grading-related data have 

been obtained using higher-level transformation-based activities. Cancer imaging based on 

application has broad medical applications, including sensing, classifying, and monitoring the 

effects of therapy for tumors. 
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Figure 2: Displays the Image Processing for Early Stage Cancer Detection. 

Image processing processes for cancer detection are shown in Figure 2. Object recognition in 

radiographs is a common application of Computer-Aided Detection (CADe). When paired with 

CT screening, CADe has shown remarkable sensitivity in detecting brain tumor development in 

Magnetic resonance imaging(  MRI )images and in detecting hidden malignancies in 

circumstances with low CT screening volumes [9]. Mammography has benefited from CADe in 

several ways, including the detection of micro-calcification clusters and the identification of breast 

cancer lumps in their earliest stages. Some of the diagnostic limitations, such as inter-rater bias, 

irregular regeneration reports by biomedical specialists, time usage, and labor, have been shown 

by recent research to be significantly reduced by using CADe [10]. 

Artificial intelligence (AI)-based applications improve productivity by automating segmentation 

as they recreate the tumor's original nature. Eventually, artificial intelligence systems may be able 

to comprehend whole-body images and carry out segmentation tasks. Improvements may be made 

in its ability to identify organ structures that are often missed by all but the most trained observers. 

To teach AI to diagnose suspicious tumors and categorize them as benign or malignant, 

radiological data is being employed. Recent studies have focused mostly on the role of tumor 

extension and multi-modality in breast MRI [11]. With the advancement in technology, the future 

of healthcare will be transformed due to the generation of big digital datasets acquired employing 

next-generation sequencing (NGS), the use of algorithms for image processing, patient-related 

health records, data arising from large clinical trials, and disease predictions. Oncology has been 

at the forefront to reap the benefits of AI for universal cancer management. This includes early 

detection, tailored or targeted therapy by obtaining genetic information of the patient, and 

predictions of future outcomes [12]. Big digital datasets are being generated by technological 
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advancements in areas like next-generation sequencing (NGS), image processing algorithms, 

electronic health records, large-scale clinical trials, and illness prediction. Artificial intelligence 

has been a game-changer in the field of oncology, which has been at the forefront of cancer 

treatment for the last several years. Predicting outcomes, getting patient-specific genetic 

information for personalized treatment, and detecting diseases at an early stage all fall under this 

category. The study of circulating tumor DNA (ctDNA), which is DNA that has been released 

from tumor cells, adds to the most current and dynamic state of the art of work in the area of cancer 

research and improves the ability to follow the progression of the illness. AI was used to construct 

unified therapy, which connected molecular and pathological information with image-based 

searches to assist decision-making. Table 1 outlines the many different facets of cancer research 

in which artificial intelligence may be used [13]. 

Table 1: Illustrates the Application of Artificial Intelligence to Cancer. 

Early cancer detection with computed tomography scan analysis 

Cancer detection by screening 

Differentiate between indolent and aggressive lesions. 

In medical photos, distinguish between benign and malignant tumors. 

Radiomics is used to assess tumor clinical and molecular characteristics. 

Radiomics-based tumor mutation prediction 

The ability to recognize a tumor's prognostic characteristics  

Immunotherapy patient outcomes may be predicted 

 

3. CONCLUSION  

When it comes to healthcare, AI has analyzed and assessed the most significant categories of 

disorders, yielding a wealth of information that can be accessed via several search results. Two of 

the most important categories of AI tools are those that deal with machine learning (ML) and 

natural language processing (NLP). There are a few other approaches that may be used in the 

machine learning (ML) process, but the two most often used are the neural network and the support 

vector machine. Wide-ranging studies show that AI is a trustworthy tool for medical practitioners, 

with the potential to vastly enhance diagnostics and treatment. The therapeutic use of AI, machine 

learning, and deep learning across all cancer types and all domains of oncology, however, requires 

additional multidisciplinary study. The ultimate goals of this kind of study are to help patients and 

improve clinical outcomes by addressing the current obstacles that have been identified. 
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