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Chapter 1: The rise of artificial 

intelligence in medicine: Transforming 

traditional healthcare models   
 

 

1 Introduction  

Artificial intelligence (AI) is rapidly becoming an integral part of every facet of our 

lives, reshaping global industries in ways never thought possible. Advocates praise it 

for making mundane tasks more efficient, informative, and entertaining, whereas its 

most vocal critics lament its burgeoning omnipresence and fret about displacing human 

workers. While the effects of AI are still materializing across myriad business and 

social domains, no area is more profoundly influenced than that of medicine. The 

amalgamation of AI and healthcare is revolutionizing traditional models, decisively 

enhancing patient care and the operational efficiency of providers. The implications of 

AI in the medical field are profound and its adoption inevitable, beguiling an 

exploration of how it is transforming the practice of medicine. Taking into 

consideration the sizable, variegate and asymmetrically constructed focus of individual 

commitments and avenues concerning the augmentation of knowledge in AI 

applications on health, it makes good sense to discern matching emphases and 

acknowledge the need of corresponding formation across a matching plurality of 

notified agents. 

Overall, there is no question that the integration of AI algorithms into healthcare has, 

as is already affecting, a multifaceted revolutionizing effect on how disease is 

managed. This may lay down a broad spectrum in morbid state with considerable 

financial benefits for both the patients themselves and, generally, the healthcare 

funding eruditions. Nonetheless, the debates ahead have the prospect of discerning 

whether these benefits are being justly reaped, and of taking ameliorative action to 

secure an appreciably more just distribution within what should inevitably be a sector 

marked by a wide disparity in the availability and the capacity to analyze and process 

the knowledge itself.  
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Nevertheless, from an early analytical standpoint it appears less clear that the current 

systemic transformation being procrastinated would be followed by a virginal and 

important re-distribution of the farbcode ASCII characters or such a mingling of 

algorithms that might instead correspond utterly to a fundamented intensification of 

the prevailing dominance. Thus, it is likely however, that in adherence to the AI-based 

mediation of treatment and the management of such vast and potent knowledge, the 

centralized interest and influence is rather to grow, eventually fostered with a variety 

of preemptively entrenched doctrines and tools utilized heavily stilted indicant and 

planning. 

 

Fig 1.1: Artificial Intelligence in Healthcare 

1.2. Historical Context of AI in Medicine 

Certainly, AI has the potential and possibility to transform many areas of our lives. 

Healthcare is an indicator of advanced civilization. A critical analysis must weigh the 

benefits and drawbacks. AI is a term that appeared in 1956 in New Hampshire for the 

first time. Medical applications of AI intelligence have been made public since 1970. 

Many physicians use computers in their health practices. AI applications in the medical 

market will more than increase the capital at $ 8 billion annually by 2022, from $ 600 

million (Annapareddy, 2022; Kannan, 2022; Suura, 2025). 

In the 1950s, the first hope in AI technology was raised, though financial support did 

not arrive until 1965. Progress in AI, particularly in healthcare, has been volatile in 
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intervening years. For example, the first public declaration of AI-based medical 

treatment for the diabetic and fluid electrolyte system was made in 1968. Progress 

accelerated in the early 21st century. AI aids are being used in healthcare from surgery 

and clinical applications. An animation was produced by AI software in 2008, and the 

software has assisted some patients with autism to understand emotions. By 2013 it 

had been used to develop 90 such animations. Artificial Intelligence for Prognostically 

Diagnosing Alzheimer’s Disease, Leukoaraiosis, and Brain MCI, CT scans, etc., was 

approved by the U.S. Food and Drug Administration in April 2018. While practitioners 

have natural alertness on the part of AI, most do not change their risk assessment or 

treatment side. But to find out what to believe and what not to believe in the case of AI 

outbreaks, there is a growing need.  

The development of Artificial Intelligence (AI) in healthcare has been a journey 

marked by both promise and challenges. Initially, AI technology gained attention in 

the 1950s, but significant financial support did not materialize until the mid-1960s. 

One of the earliest milestones in AI-driven healthcare came in 1968 with the 

introduction of AI-based treatments for diabetes and fluid-electrolyte imbalances. The 

field advanced rapidly in the early 21st century, with AI playing a pivotal role in areas 

like surgery and clinical applications. Notably, in 2008, AI software was used to create 

animations that helped patients with autism interpret emotions, a project that expanded 

to 90 animations by 2013. A landmark achievement occurred in 2018 when AI 

technology for diagnosing Alzheimer’s disease, leukoaraiosis, and brain MCI through 

CT scans received approval from the U.S. Food and Drug Administration (FDA). 

Despite these advancements, healthcare practitioners remain cautious, often not 

altering their risk assessments or treatment plans based on AI recommendations. As 

AI's role in healthcare grows, there is an increasing need to discern credible 

information from misinformation, especially in light of potential AI outbreaks, which 

requires a balanced and informed approach to understanding its capabilities and 

limitations. (Sriram, 2022; Chava & Rani, 2023) 

 

1.3. Current Applications of AI in Healthcare 

Over recent years, artificial intelligence (AI) techniques have been widely used in 

medical sciences. This approach increases readily and encourages researchers to 

discuss the latest studies and insights into AI in medicine. It provides a snapshot of the 

market, highlights key healthcare areas in which AI is prospering, and outlines 

promising directions for the future of AI in medicine. As a result, the rise and impacts 

of AI in medicine are described. It is still necessary to observe humans according to 

current results from different disciplines in medicine since current AI in medicine 

mostly requires human inputs for data pre-processing, the decision-making, two critical 
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points in data analysis. The research field of AI in medical science will be analyzed 

from a position of cooperation between technology and medical science industries.  

 

Fig 1.2: Applications of Artificial Intelligence (AI) in Healthcare 

The paper wraps up by discussing the newest trends and how AI is being used in 

medical sciences currently and potentially. Typical healthcare applications of AI and 

related definitions are laid out in advance, followed by details of the curse of 

dimensionality and potential solution strategies for it. Healthcare areas where the 

application of AI technology is currently prevalent or high-potential are demystified. 

The study’s tone is increased through a review of more pioneering or representative 

work, with some overlapping with the following segments. Work demonstrating AI 

technology with a wider span, and substantial obligation for each work, is summarized. 

The massive waves and where new scientific inquiries and efforts are directed are 

wrapped up. AI has transformed routine healthcare models, utilizing mass data and 

image analysis. However, the continuous demonstration of AI methodologies in 

emerging medical research indicates an inevitable trend in the future of medical 

science, which is in line with the new Medical Revolution. Medical sector executives 

should, therefore, improve collaboration with AI researchers.  

1.3.1. Diagnostic Tools 

AI in medical diagnostics is ushering in unparalleled transformation in medical 

practice. Novel, AI-driven diagnostic tools not only expedite the diagnosis of various 

diseases but also increase diagnostic precision. Broadly, these tools include a range of 
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AI algorithms that support the decision-making process of clinicians in patient 

evaluation. However, despite the promise of significantly improving diagnostic 

accuracy in such fields as infectious diseases, oncology, or radiology, there is 

resistance to increased reliance on these tools and potential ethical dilemmas 

surrounding their use. Therefore, it is essential to underscore that AI-driven diagnostic 

tools are not meant to substitute for clinicians; rather, they are meant to facilitate a 

workflow that involves both clinician and AI systems. For example, AI algorithms 

assisting radiologists in the interpretation of medical imaging can analyze vast sets of 

medical imaging examinations in a fraction of the time it takes a clinician.  

 

1.4. AI in Medical Imaging 

Artificial intelligence (AI) is transforming approaches for diagnosing medical 

conditions. One of the most prominent domains that AI is reshaping within the field of 

healthcare is medical imaging. With rapid advancements in technology, the practice of 

medicine is changing, and AI instruments are revolutionizing medical image 

interpretation. Deep learning (DL) is creating new horizons for computer vision, and 

thousands of deep learning algorithms are being developed for medical imaging. 

Algorithm-based tools are aiding in diagnosing conditions through imaging modalities 

– MRI and CT scans. These tools are much cheaper and quicker than human analysis, 

which requires years of training. Patient maintenance was potentially, radically 

transformed by the related work that is considerably increasing diagnostic accuracy 

compared to the best human experts. A group at Stanford University published a study 

illustrating an algorithm being developed that could help gauge the change that AI 

might induce on a domain: in this situation the detection of skin cancer. A deep learning 

algorithm was trained by a research team then, to be able to distinguish images of 

malignant and benign skin lesions, surpassed the average dermatologist and performed 

on par with eleven dermatologists. This and similar work on image-based diagnostics 

attracted industry interest and, less than four years after the publication, a skin cancer 

detection device called DermAssist was rolled out by MetaOptima, which contained in 

the company’s DermEngine platform a re-implementation of the publically available 

algorithm. Seven case studies presented in this dissertation indicate how deep learning 

can improve outcomes. Nevertheless, delegation of diagnosis to AI raises ethical 

questions, most importantly bearing on accountability.  

1.4.1. Radiology 

Understanding that keeping up with all the recent advancements of artificial 

intelligence (AI) is challenging, this text provides a broad view across medicine 

through appendices. With that, it also emphasizes the increasing importance of being 

knowledgeable of AI and its impacts on the future of healthcare. PORTION 4 breaks 
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down this broad view into a patient engagement, financial forecasting, operational 

refinement, clinical decision support, virtual personal medical care, and virtual 

specialty medical care subview. A short comment at the beginning points out the view 

of how one who is actually delivering healthcare to a patient would benefit most 

directly. Broadly understanding that AI has slowly been seeping into medicine, this 

text stresses being informed and vigilant, especially as this approach begins to change. 

This study investigates the application of AI tools in radiology. There were three main 

drivers: the increase in radiological studies, the democratization of AI tools, and the 

improvements these tools made from the prior generation. Because it makes for a well-

studied and widely-applicable focus, this text looks at the field of radiology. The case 

studies aided the model of triage A/B/C radiological image case studies, and have seen 

some of the impressive results and improvements to patient care. Regardless of 

specialty, AI was first successfully applied within radiology, and so it makes sense as 

a starting subview.  

 

1.5. AI in Drug Discovery 

AI machines in drug discovery often seem faster, more efficient, and in some cases 

more accurate than their human colleagues. This year marks a remarkable increase in 

the number of AI platforms specifically designed and optimized for applications in 

drug discovery. Nevertheless, cutting-edge drug discovery is understood as a challenge 

since artificial intelligence requires data. This is an obstacle that is sometimes hard to 

overcome in a heavily competitive industrial environment. There are also concerns 

among the scientific community regarding regulation of intellectual ownership, 

privacy, and data exchange of excessively large data sets. Looking to the future, it is 

therefore likely to manifest that the most successful drug discovery efforts will be 

achieved through partnerships and collaborations among traditional methodologies 

engaged in the synergistic interaction with advanced data-driven machine learning 

techniques. Coupling big data technologies with established mechanistic and 

experimental biology working drafts is seen as an important step towards future 

revolutionary advancements in the pharmaceutical industries with expediting the 

endeavor of healthier folk treatments. This effort presents the task of AI machines in 

drug discovery, reviews the challenges and constraints in their implementation, and 

suggests ways in which AI can be used productively in partnerships and collaborations 

with traditional farm and biotech enterprises. Summarily, the ability of AI machines to 

revolutionize drug discovery is addressed with potential existential implications 

favoring the emergence of entirely new therapeutic compounds. 
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Fig : Artificial intelligence in medicine 

 

1.6. AI in Patient Monitoring 

Healthcare models are subject to change as time goes with advancements in every field. 

Innovative and skilled workers are striving to keep up with the rapid changes in the 

global villages evolving from time to time due to the demands of men in conjunction 

with emerging critical matters. The model of healthcare has changed over the decades 

in tandem with the advancement of AI. The application of artificial intellect in 

healthcare is a prominent issue of concern nowadays. This review focuses on the new 

model after adoption of AI in medicine, especially in the context of health care. Hence 

after the consequences of the adoption of AI in healthcare are discussed, both 

drawbacks and plus points, and changes in the health care model in particular are 

highlighted. The monitoring of patients is commonly referred to as the techniques 

utilized to maintain steady observation of the health status of patients. Periodic visits 

of clinicians for routine assessments of all patients are actually unfulfilled in this 

hurried world due to busy life. Automated regular evaluation patterns and alerts of 

patient’s health status are possible through the employment of AI. Hence most of the 

recent research is focused on continuously monitoring the health of the patients. AI is 

employed for the constant observing and assessment of patient’s health are the popular 

topics in the up-to-date research arena. Vigil of patient’s health 24hrs, 7 days a week 

is most convenient and easier for the medical personnel by switching from the 

traditional practice of monitoring the patient. It’s a comfort for the patient due to the 
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decrease in the frequency of patient movement to a regional hospital. During the past 

few years, several inventions have been published concerning the design of diverse 

monitoring techniques in patient health status. Intelligent wearable devices are 

common objects for the monitoring of the patient's health as well as in the disabled and 

challenged individual.  

1.6.1. Wearable Technology 

In recent years, the rise of artificial intelligence (AI) has changed the way people live, 

work, and socialize. The healthcare sector is no exception, where AI technology has 

reshaped traditional health monitoring. By collecting data, from which AI can analyze, 

predictive health alerts and health-outcome optimizations can be generated. In 

particular, wearable technology has brought an unprecedented momentum to the health 

monitoring domain. From clinically oriented devices to general fitness purposes, a 

great number of wearable devices have been developed to collect healthcare-related 

data. The thousand gigabytes of health data generated per patient may inform all 

aspects of their healthcare status, thus uncovering various unseen patterns. Wearable 

technology-based health assessment has been instrumental in reshaping the traditional 

health monitoring perspective. The ongoing recording format enables not only health 

surveillance but also continuous health tracking, which greatly facilitates the early alert 

of anomalies. Case studies have reported on numerous successful applications: 

Wearable monitoring systems have enabled a proactive lifestyle and obesity CARE 

program through a health tracking platform and have empowered cancer patients 

through smartphone-based health tracking systems. Integrating wearable devices and 

AI models into the health management domain has been shown to enhance patient 

outcomes and improve the traditional fee-for-service model deployed in general 

healthcare organizations. Moving forward, daily-healthcare-based wearable 

technology and related AI models will transform the widely used volume-based 

practice to individual-need-based health services. However, several challenges are 

associated with the current wearable technology market. Thus, health-related data 

integrity and the engagement of everyday individuals are fundamental for monitoring 

effectiveness. Ethically, several concerns have also placed identifiable criticism on 

continuous health monitoring. Nonetheless, as healthcare transforms with the impacts 

of fast AI technology, the rise of healthcare wearables will offer an endless stream of 

innovative, personalized healthcare solutions. In modern health monitoring strategies, 

it is essential to use wearable devices to promote health. 

 

1.7. Conclusion 

Artificial intelligence is also a tremendous help when it comes to patient monitoring. 

Doctors no longer have to worry about tracking everything as AI tools can pinpoint 
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only the most crucial anomalies and changes in a patient's health, which significantly 

increases the effectiveness of medical treatment. Yet it is within this excitement that a 

note of caution must be sounded – an underpinning of ethical considerations, and a 

careful balance between the indispensable qualities of a seasoned human expert and 

the fast-evolving modus operandi of state-of-the-art artificial intelligence. 

Nevertheless, many challenges remain; the slow process of adapting local healthcare 

systems to AI technologies being chief among them. The key lies in constant research 

advances, extensive collaboration with international partners, and the cultivation of 

new generations of healthcare professionals well-versed in the potentials and pitfalls 

of AI. Undoubtedly, the future brings with it even bolder advances on the part of AI, 

which will drive a reinvention of health systems in ways that will both challenge and, 

it is hoped, ultimately improve patient care across the globe. There is no doubt that 

healthcare professionals of all kinds will need to be nimble in adapting to these 

developments, and above all, to embrace the future as it arrives. At the same time, the 

irreplaceable presence of human expertise will remain a cornerstone in shaping the 

ever-transforming landscapes of medicine. 

1.7.1. Future Trends 

Artificial intelligence marked its inception back in 1956 led by a group of researchers 

at Dartmouth College. With years passing, driven by advancements in computing 

hardware and algorithmic paradigms, the field of AI has bloomed radically. AI models 

ranging from symbolic/expert systems to machine learning now encompass neural 

networks have played a crucial role in reshaping varied domains ranging from robotics, 

image analysis, natural language processing, sociocultural science, economics, etc. At 

present, AI holds the potential to revolutionize the discipline of healthcare, reshaping 

traditional models with sophisticated algorithms and intelligent systems. 

The revolution spawned will reshape industry standards – currently, leading the way is 

a da Vinci Xi Surgical System, a robotic surgery system that assists doctors in 

completing complex, minimally invasive procedures. This revolution would manifest 

as an end of minimally invasive procedures, a considerable reduction in recovery times 

and a rise in performance quality and patient outcomes. Possessing such immense 

potential, AI is bound to permeate all facets of healthcare. 
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