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Abstract  

 Artificial intelligence (AI) has made significant advancements in Image identification applications. The 

subject of medical image analysis is moving quickly to several uses of techniques like variational auto-

encoders and convolutional neural networks. In the past, radiology practitioners evaluated medical images 

visually for the diagnosis, categorization, and follow-up of disorders. In contrast to qualitative evaluations of 

radiographic qualities, AI approaches excel at automatically spotting intricate patterns in imaging data. We 

provide a thorough overview of AI approaches in this Opinion post with a particular emphasis on those that 

are relevant to image-based applications. With a general focus on applications in Radiology and oncology, 

we examine how these techniques might affect many elements of radiology and show how they are 

progressing the discipline. Finally, we talk about the difficulties in clinical application and offer our viewpoint 

on how the field might develop. 

Keywords: artificial intelligence - informatics - machine learning – oncology- radiology.  

Introduction  

AI is Creating intelligent machines that can-do tasks like speech recognition, learning, planning, and problem-

solving, as well as work in robots, gaming, and modelling is the focus of the revolutionary technology known 

as artificial intelligence (Firschein et al., 1973). AI is all about giving machines more intelligence so they can 

function like humans and think, work, and complete tasks. At the moment, AI examples range from computer 

chess games to self-driving automobiles, which rely on deep learning and the process of natural learning.  

However, this essay intends to analyses the theoretical of AI's application in radiology, discuss its current 

ethical and professional ramifications, and speculate on its potential future development. Even if AI 

significantly improves image interpretation, its effects extend beyond the standard radiology procedures of 

lesion detection and characterization. AI can facilitate feature analysis in radiomics and assist in data 

correlation with other omics sources. 

http://www.ijcrt.org/


www.ijcspub.org                                   © 2022 IJCSPUB | Volume 12, Issue 3 September 2022 | ISSN: 2250-1770 

IJCSP22C1238 International Journal of Current Science (IJCSPUB) www.ijcspub.org 99 
 

Furthermore, a larger data quantities, sophisticated algorithms, and advancements in computing and storage, 

AI is growing in popularity every day. As a result, business people are increasingly exploring for methods to 

use AI to make their goods and services smarter, the search algorithms used by Google are a clear illustration 

of an AI-driven tool. Another is Alexa from Amazon. Platforms for social media also primarily rely on AI, 

the current development of AI technologies is not all that frightening or clever. Instead, we continue reading 

to find examples of artificial intelligence in modern retail, healthcare, and other fields. In the near future, 

study in many domains, from economics and law to technological subjects like verification, validity, and 

trustworthiness, is motivated by the desire to keep AI's impact on society good security control. 

Additionally, the industry is currently undergoing a huge transition thanks to artificial intelligence. Traditional 

business practices are evolving. The concept of "machines with human-level skill" is both horrifying and 

intriguing. It is important to keep an eye on the growing idea of machines with human-level competency. 

Machine learning and artificial intelligence are becoming more and more pervasive. So, in the near future, 

study will focus on how much they are connected.   

In general, the concepts of autonomy and artificial intelligence have both contributed significantly to the topic 

under discussion. There are still some questions, nevertheless, regarding how safe the use of autonomy is in 

specific situations. The new modern, digital world is built around information and communication technology 

(ICT). AI does, however, occasionally cause problems, much like side effects. Similar to the military, there 

has been discussion about limiting the usefulness of autonomy. Even in market and communication systems, 

this technology poses a threat to privacy. The integration of information and communication technologies 

(ICT) is advancing. High-level capabilities in the fields of agriculture and defense will be projected as a result 

of AI adoption. 

The impact of AI on healthcare and medicine begs the question of whether it is only an oversold technique or 

one that can assist practitioners in producing the desired results. In this area, AI gathers data from patients 

through testing and interviewing them, processes and analyzing it, and then assists in disease diagnosis and 

therapy. It mostly aids in the treatment of cardiology, neurology, and cancer. 

In this industry, the first use of AI technology was made in 1976 by Gunn, who employed computer analysis 

to identify an acute abdominal pain. (Ramesh and others, 2004) AI improves health care workers' capacity to 

perceive human behavior and requirements. A virtual nurse named Molly has been built by the firm named 

Sensely to assist in keeping track of patients and their doctor visits (Novatio, 2019). Data availability and the 

advancement of analytical procedures are both increased by AI. Boston Children's Hospital created the Alexa 

app for Amazon in 2016, which offers advice and health information to parents of sick children. The AI Cure 

app was created by the national institutes of health to monitor patient medicine consumption. These instances 

persuade us that AI will be essential in the future. Aside from these developments, the fundamental challenge, 

in the opinion of some physicians, is to close the gap between human cognition and digital data/AI while also 

enhancing the decision-making process. 

1.0 Artificial intelligence  

Artificial intelligence (AI) is a topic that has been assigned to various research areas, including computer 

science and futures studies. Our primary areas of interest in this paper are oncology and radiology. Artificial 

intelligence (AI) is the ability of machines to imitate human cognitive processes (in this context, learning and 

problem solving). Artificial narrow intelligence, in which a computer can perform a very specific task as well 

as or better than humans (such as IBM's Watson computer, which defeated two Jeopardy champions in 2011), 

and artificial general intelligence, in which a computer performs higher-order syntheses and imitates human 

thought processes, are two sub-types of AI. 
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However, there are other research streams that can be created for AI research. These streams differ from one 

another in terms of the goal of using AI (thinking vs. acting), and in terms of the type of decision making 

(targeting a human-like decision vs. an ideal, rational decision). The "Cognitive Modeling" stream contends 

that an AI must be a machine with a mind that is capable of thinking like a human. This also entails mimicking 

human thought processes, which are predicated on the same conclusions reached by a person when given the 

same input and output as a human. (Iezzi and others, 2019) 

 

The potential future of AI in radiation oncology  

The biggest and most immediate benefit of AI advancements is probably increased planning efficiency for 

radiation therapy. One might imagine a system that accurately determines the tumor and target volumes, 

calculates the best modality and beam configuration from a variety of technically feasible and clinically 

appropriate options, and is able to produce deliverable plans that maximize the likelihood of tumour control 

and reduce the risk of toxicity, all while getting close to the technological edge. To further customize the 

treatment strategy, AI may also make it possible to integrate clinically pertinent data from many sources (such 

as EHR, imaging data, etc.). A perfect system would enable paradigm shifts like online adaptive planning, 

significantly speed up the procedure, lessen the time burden of human interaction, and speed up the period 

between simulation and treatment beginning. It is expected that in the future, rapid and trustworthy automation 

will be made possible by advanced computing approaches. This will change how radiation oncology resources 

are used, how much staff is needed, how much money is paid out, how care is delivered, and many other 

factors. The most effective implementations, nevertheless, are probably going to need human involvement in 

order to make the most of AI's ability to supplement human abilities. In fact, as technology develops, some 

clinical or technical skills are frequently lost while others are gained. Both existing practitioners and future 

trainees must comprehend the uses and restrictions of various potential AI tools. 2019 (Kühl et al.) 

 

Methodology  

Three general and seven radiology-specific developments are set forth in the framework of experimental radiology. 

After discussing the effects of population ageing, personalized/precision medicine, and the development of information 

technology, the article takes into account the following trends: the conflict between sub-specialties and the unity of the 

discipline; the patient safety; the difficulty of reproductivity for quantitative imaging; standardized and structured 

reporting; the search for higher levels of evidence in radiology (from diagnostic performance to patient outcome); the 

rising use of data analytics in radiology. This paper will include research using phantoms, cells, or animal models as 

well as those outlining imaging biomarker creation processes or examining secondary endpoints in sizable clinical trials. 

Moreover, Studies on computer modelling, computer-aided detection and diagnosis, contrast agents, tracers, 

and theragnostic imaging, advanced image analysis, optical, molecular, hybrid, and fusion imaging, 

radiomics, and radio genomics, three-dimensional printing, information technology, image reconstruction and 

post-processing, big data analysis, teleradiology, clinical decision support systems, radiobiology, 

radioprotection, and physics in radiology will all be taken into consideration. The purpose of the article is to 

create a platform for the practice of radiology, oncology, computer science, and information technology. 2018 

(Syed & Zoga). 

 

Patient safety 

According to the European Society of Radiology, patient safety, particularly radio protection, is a 

component of a patient-centered approach (ESR). Radiologists and Radiographers should recognize the 

industry's efforts to reduce x-ray exposure, particularly for computed tomography (CT). It has been shown 

that coronary CT studies can be performed with considerably less than 1 mSv, whilst thoracic CT can be 

done with less than 1 mSv (unenhanced investigations) and less than 2 mSv (contrast-enhanced studies). 
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Quantitative imaging 

Imaging methods will produce an increasing amount of information, including clinical data, figures, and 

indices, which form the basis of so-called quantitative imaging. Inherently, digital photographs are data. 

Images may not always be more significant than data. Examples include dual energy x-ray absorptiometry's 

trabecular bone score and bone mineral densitometry, where repeatability is defined as the lowest observable 

difference and the amount of time between measurements. This is essential for the application of imaging 

biomarkers in radiomics and radio genomics, especially for values acquired from MRI. Due to their extensive 

training in qualitative reporting, radiologists are typically not prepared for this. Quantitation has traditionally 

been restricted to the use of electronic calipers for size or to region-of-interest measurements of tissue 

electronic density using Hounsfield units in CT. 

Standardized and structured reporting 

In the context of structured reports, radiologic reporting is developing toward defined descriptions and 

diagnostic categories. Radiology will continue to follow this trend to make it easier for information to be 

transferred to patients and doctors, including other radiologists, more than 20 years after the Breast Imaging 

Reporting and Data Systems (BI-RADS) was initially introduced in other diagnostic imaging areas. 

 

Search for a higher level of evidence 

We will be asked more and more to provide proof that radiology benefits patients, not just in terms of 

diagnostic performance but also at higher levels of the evidence-based medicine hierarchy, where it may have 

an effect on patient outcome, therapy, and societal effects. The paradigm shift from a fee-for-service to a 

value-based approach for reimbursement, in the context of a decrease or at least a cessation of healthcare 

expenditure growth, has made this realistically clear. Even though this tendency primarily refers to sizable 

clinical trials, our publication is open to innovative research design ideas that demonstrate the utility and 

effectiveness of radiological methods. 

 

Increasing relevance of interventional radiology 

The growing penetration of interventional radiology, which is a key factor in enhancing the clinical profile of 

radiology, is unquestionably a significant trend. In the upcoming years, the use of minimally invasive image-

guided therapies will increase, particularly in interventional cancer. We must continue to set the bar high for 

innovation in interventional radiology in order to benefit the next generations. 

To compete with other experts in the area, we should also seek to assemble stronger bodies of evidence 

supporting interventional radiology as opposed to conventional approaches. Notably, creating high-level 

evidence is more difficult than developing new equipment and methods because "most interventional 

radiologists lack experience in the comparatively difficult advanced methods utilised in comparative efficacy 

and cost-effectiveness research." research”. This challenge calls for initiatives in mentoring and education, 

starting with post-graduate school training. 

Technological evolution 

Last but not least, we must take into account the ongoing technological growth of the many imaging methods already 

in use, the introduction of new imaging techniques, as well as the varied consequences of IT and AI development. The 

development of current imaging techniques will likely be favored over the introduction of new techniques due to the 

overall economic climate. New hybrid technologies will be proposed when imaging processes continue to advance in 

speed, as they have with CT and MRI. While phase-contrast x-ray may provide pertinent advancements to radio 

diagnostics, optical and photo-acoustic imaging may enter clinical practice. This evolution of current approaches is 

exciting, especially in the emergency context. 
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AI and Interventional Radiology  

Response to treatment. Applications of AI in radiology scenarios seem promising since they inevitably affect 

and may even enhance lesion detection, segmentation, and interpretation of imaging. Essential components 

of effective interventional radiology (IR) practise. Advantages are also anticipated in areas that were not 

previously explored. Estimating/forecasting the results and/or benefits of a therapy before undergoing it is 

one of the toughest hurdles in interventional radiology. Finding a reliable approach to anticipate a patient's 

response to a particular treatment could lead to a reduction of pointless treatments and interventions, lowering 

health care expenditures and significantly lowering patient risk. Investigating how a patient's demographic 

and pathological traits prior to therapy can affect treatment efficacy, which can subsequently be assessed using 

posttreatment evaluations, can also be helpful then be evaluated after treatment to determine results. 

With the help of AI and DL, a computer that automatically improves itself by learning from inputted data, 

this type of difficulty can be easily met. In order to teach the computer to build and work on a model that can 

correlate and "learn" the relationship between those model variables and procedural results, baseline 

diagnostic images, clinical data, and characteristics of the planned intervention can be retrospectively applied 

to a cohort of patients. Assuming the characteristics of the intervention are specified, the resulting refined 

model would then allow the prediction of the procedural outcome in future new patients even before the 

treatment was performed. In daily clinical practise, the classification of patients as complete or partial 

responders or non-responders could be used as an indicator to determine whether or not to carry out a certain 

intervention. Interventional radiologists can use DL-based prediction models to help them decide which 

operation will provide the greatest results for each patient. It goes without saying that these prediction models 

would need to be evaluated and validated continuously in order to reduce or perhaps completely remove 

potential errors and enhance performance in terms of diagnostic and treatment efficacy. a signal to determine 

whether or not to carry out a certain intervention. Interventional radiologists can use DL-based prediction 

models to help them decide which operation will provide the greatest results for each patient. It goes without 

saying that these prediction models would need to be evaluated and validated continuously in order to reduce 

or perhaps completely remove potential errors and enhance performance in terms of diagnostic and treatment 

efficacy.  

Given the wide range of data on which predictions for everyday clinical practise can be built, the field of 

interventional oncology should benefit substantially from AI, even though additional data is required to 

optimally utilise ML. An extensive and reliable viewpoint on procedural outcomes could provide 

interventional radiologists with an ever-increasing amount of reliable information on which to base their 

recommendations for each patient's unique treatment. In specifically, using baseline magnetic resonance 

imaging to classify patients into responders and non-responders, (Abajan et al.) assessed the ability of artificial 

intelligence to predict chemo-embolization outcomes in patients with hepatocellular carcinoma. 

Based on the ML models that took into account the two parameters of tumour signal strength and the presence 

or absence of cirrhosis, they were able to achieve a very good negative predictive value (88.5%). Asadi et al. 

effectively provided successful tailored treatment based on predictive traits in patients with stroke and brain 

arteriovenous malformations at another anatomic site, the brain. However, even if AI can offer data on the 

relationship between an illness and its therapy. It may not always offer an understanding of causality and 

pathophysiology; however, randomized controlled trials can provide this knowledge, making the two 

techniques compatible in order to develop the most effective treatment plan. (Iezzi and others, 2019) of the 

strength of the tumor signal and the existence or absence of cirrhosis. Asadi et al. effectively provided 

successful tailored treatment based on predictive traits in patients with stroke and brain arteriovenous 

malformations at another anatomic site, the brain.  

However, even if AI can offer data on the relationship between an illness and its therapy. It may not always 

offer an understanding of causality and pathophysiology; however, randomized controlled trials can provide 
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this knowledge, making the two techniques compatible in order to develop the most effective treatment plan. 

(Iezzi and others, 2019) 

Future Perspectives 

The majority of researchers concur that, rather than replacing interventionalists, AI will enhance and support 

interventional radiology in the future. Another technology already in use is augmented reality, which allows 

the operator to receive more patient information in real time while doing the procedure. When this is integrated 

with machine learning, the algorithm may enable the radiologist to diagnose, manage, and schedule treatments 

more quickly and accurately. A speedier, more accurate reading of scans may allow for an earlier diagnosis, 

which would allow for earlier cancer detection and treatment, reducing the need for invasive routine surgical 

techniques. Collaboration between knowledgeable operators who can make sense of the "messiness" of the 

human body by drawing accurate conclusions despite the multiplicity and complexity of the situation and 

computer algorithms, with their capacity to synthesize and spot patterns in vast data sets, could raise the bar 

of IR overall. Before these technologies may be regarded as mainstream, there are still considerable obstacles 

to be addressed. Nevertheless, there is currently a great deal of enthusiasm among clinicians who are 

advocating for more interaction between computer scientists, biomedical engineers, and interventional 

radiologists as well as oncologists as machine learning is predicted to play a larger role in interventional 

radiology procedures, from informing the initial diagnosis to patient selection and intraprocedural guidance. 

(Iezzi and others, 2019) 

 

Conclusion  

Despite the fact that the future is difficult to foresee, there is no doubt that AI will fundamentally alter the 

practice of medicine in the years to come. Radiation oncology and interventional radiology will not be an 

exception. AI will undoubtedly have a big impact on treatment capacity, treatment capabilities, safety and QA 

frameworks, with important ramifications for patients, providers, and the healthcare system as a whole. In the 

past, previous technologies (such as IMRT) have ushered in dramatic improvements. In order to fully utilize 

the promise of AI, the global radiation oncology community must collaborate to assure the best possible 

exploitation and coordination of talent, education, investment, and resources. If not, future AI tools might be 

limited in their utility and reach and might even have our field of expertise dictated to it by other parties. The 

moment has come for radiation oncology to participate in education and engagement in order to embrace the 

possibilities of AI. The opportunity cost of ignoring AI at this time is high, even though it would appear to be 

on a more distant horizon. 
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