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ABSTRACT 

Artificial intelligence (AI) is revolutionizing the healthcare industry 

by optimizing diagnostics, personalizing care, automating the 

administrative process and turning patients into healthier 

individuals. This review reflects upon the history of the 

development of AI, with references to the early forms of expert 

systems and more advanced models of deep learning and explains 

the key technologies like machine learning, natural language 

processing, and computer vision. The common applications are 

clinical diagnosis, predictive analytics, workflow streamlining, and 

off-site patient tracking. The paper presents the most important 

advantages, viz, better accuracy, efficiency, and access to care, and 

the problems, namely the quality of data, interoperability, bias of 

algorithms, and a lack of explain ability. The issue of privacy and 

informed consent is considered along with other ethical and legal 

regulations on the topic, such as accountability and fairness. The 

ways to go are characterized by transparency, mitigation of bias and 

regulatory adaptation. A more predictive, personalized, and 

equitable healthcare system is the promise of responsible integration 

of AI.  
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INTRODUCTION 

Artificial intelligence (AI) is one of the most significant trends in the contemporary healthcare system 

that has already transformed the approaches of healthcare professionals to the diagnosis and treatment 

of conditions and patients. Previously being the exclusive domain of research facilities and test 

theoretic systems, AI technologies are today integrated into the daily clinical routine, whether in the 

radiology department where deep learning can highlight the presence of tumors, or predictive 

analytics platforms determining which patients are most at risk of readmission [1]. Largely due to 
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intense and growing systemic factors (inpatient load, escalating healthcare expenditures as well as 

the necessity for personalized medicine), the development of AI in healthcare is not simply an 

occurrence necessitated by technological advance in the field but rather a need driven by the systemic 

circumstances [2]. 

Applied in healthcare, AI means applying computational processes and machine learning algorithms, 

which are capable of emulating various elements of human cognitive behavior, including pattern 

recognition, and decision-making. Such a broad definition covers a large diversity of tools; the 1980s 

rule-based expert systems contrast with current state-of-the-art neural networks that can deal with 

multimodal medical data, such as images, clinical notes, and genomic sequences [3]. AI in healthcare 

tends to be strongly synonymous with other sectors such as big data analytics, cloud computing, and 

the Internet of Medical Things (IoMT) information, as they all supply the structure and data that serve 

to enable AI systems to perform adequately [4]. 

The argument on why AI should be introduced to the healthcare sector is based on the necessity to 

enhance accuracy, efficiency, and fairness in care administration. Although very skilled, human 

clinicians are time-limited, have cognitive load and have variability connected to human judgment. 

AI systems in contrast are capable of analyzing huge amounts of data in short time, detect patterns 

that are not visible under the human eye, and become a decision support with which clinical expertise 

can be augmented [5]. To offer one of the most relevant examples, AI-powered radiology tools are 

able to analyze thousands of images in a period that takes a human radiologist to analyze far fewer 

images, and reach the levels of effectiveness been possessed by the specialist sometimes even 

surpassing them [6]. 

The uses of AI in health go across various areas: effects on diagnostic imaging, predictive modeling 

of disease growth, utilize of surgical robots, drug development, and even administrative duties such 

as scheduling and billing. The use of AI-powered chatbots and virtual health assistants has proven to 

be beneficial in patient engagement and management of chronic ailments and particularly in remote 

or resource-poor areas [7]. In addition to present-day clinical practice, AI is transforming research by, 

among other things, making the process of drug development faster, making it possible to monitor 

epidemiological surveillance in real-time, and offering insights into the intricacies of biological 

systems through integrative data analysis [8]. 

Nonetheless, there are some impediments to the use of AI in the sphere of medicine in spite of these 

developments. Barriers based on technology (data interoperability, algorithmic prejudices, and model 

understanding) are still profound. Additionally, the ethical aspects of AI - such as patient privacy, 

consent, and responsibility in the case of errors brought by AI- should be taken into account [9]. 
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Regulatory frameworks are improving but they have not provided full responses to the special 

features of decision-making in medicine assisted by AI. This review article seeks to give an in-depth 

analysis of the technological advancement of AI in the medical sector and ethical boundaries that are 

part of its emergence. The book tries to enable those in the field of healthcare, policymakers, and 

technologists who are reading it, with a more refined idea of how AI can be utilized safely to enhance 

patient care and the performance of the healthcare system by exploring the historical development, 

the present use of AI, and challenges and future innovations [10]. 

THE HISTORY OF AI IN MEDICINE 

Artificial intelligence use in medicine has a long history of more than a half century that has been 

influenced by progress in computer science, availability of data and medical demands. By keeping 

this evolution in mind, one will gain vital context in appreciating the current (as well as future) role 

of AI. This concept of AI in medicine appeared just after the AI as discipline was brought into 

existence in the middle of the 20th century [11]. During the 1950s and 1960s, scientists started 

searching the possibility of having computers retracting elements of human thinking. These initial 

attempts were mostly mere theoretical work however this set the foundation to these later 

developments. Actually, the rule-based system played a role in clinical diagnostic systems, and this 

kind of system was developed years before by DENDRAL program in the late 1960s at Stanford 

University, which helped the chemists to identify structures of molecules [12]. 

In the 1970s and 1980s, research on AI instead focused on expert systems: systems that embodied the 

knowledge of expert human minds in the form of if-then-rules that could be used to make decisions. 

MYCIN was one of the better known examples, an AI program created at Stanford with the intention 

of helping to diagnose bacterial infections and recommend antibiotics to treat them [13]. Although 

MYCIN performed at expert level, the lack of explaining potential, its narrow generalization, and 

lack of legal system regulating AI-guided clinical decisions made it never be implemented on large 

scale. Other systems such as INTERNIST-1 and CASNET tried to make AI broadly applicable by 

extending the domain of diagnostics, but had also to contend with the same stumbling blocks [14]. 

The 1990s evidenced a transition to probabilistic reasoning and statistical modeling that occurred as 

a result of increased computer power as well as greater appreciation of uncertainty as applied to 

medical decision-making. Clinical predictions were supported with Bayesian networks and logistic 

regression models which had the limitations of slower manual selection of the features and smaller 

datasets [15]. The digitization of health records, the explosion of medical imaging and the genomics 

sequencing in the 2000s produced enormous amounts of AI training data. The machine learning 

algorithms, especially support vector machines and random forest algorithms, started to show high 
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performance in comparison to traditional statistical procedures during such analysis tasks as cancer 

classification and patient risk stratification [16]. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure: 1 showing history of AI in medicine 

Medical AI was transformed once deep learning and convolutional neural networks (CNNs) were 

introduced. Advances in image recognition blew straight over to radiology, pathology, and 

dermatology, where AI systems performed at the human level at best and out-performed humans at 

worst. NLP (natural language processing) also moved forward and now allows the production of 

clinical knowledge out of unstructured text in electronic health records [17]. What is seen today in AI 

in medicine is the result of decades of work: rule-based reasoning, probabilistic inference and deep 

learning, all augmented by cloud computing, big data analytics, and the Internet of Medical Things 

(IoMT). This history arc highlights the fact that the present success was not a rogue narrative but the 

product of constant innovating [18].  
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HEALTHCARE CORE AI TECHNOLOGIES 

Healthcare artificial intelligence incorporates various computational algorithms that allow computer 

machines to analyze healthcare data, identify trends, and use them to make medical-related decisions. 

These are not independent technologies, they tend to meet and collaborate to provide an effective 

solution in all the areas of diagnosis, therapy, and administration. The basis of modern medical AI is 

machine learning [19]. It has to deal with algorithms which can learn correlations with data to perform 

predictions or classifications in an unprogrammed manner. ML is used in healthcare in terms of 

predicting the risk of diseases as well as patient stratification and forecasting the outcomes. ML 

Traditional approaches including logistic regression, decision trees and support vector machines have 

been adopted in the analysis of structured health data (such as lab results, vital signs, and demographic 

data) [20]. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure: 2 showing AI applications in healthcare 

Deep learning is part of the ML, which utilizes neural networks in a multi-layered arrangement, taking 

high dimensional and intricate data. Convolutional tone networks (CNNs) are especially useful in 

medical imaging inquiries, e.g. distinguish tumors in CT stands or classifying skin lesions based on 

dermoscopic pictures. The processing of clinical notes and prediction of patient deterioration based 

on a time-series of vital signs have been shown to benefit from recurrent neural networks (RNNs) 

and transformers [21]. 

https://doi.org/10.70445/ajac.1.2.2025.105-124


 American Journal of Artificial 

Intelligence and computing  

ISSN : 3067-8293 
Volume 1, Number 2, 2025  

https://doi.org/10.70445/ajac.1.2.2025.105-124           
 

 

110 
  

NLP allows AI to comprehend, interpret and pursue human language. Applications NLP in healthcare 

In the medical sector, NLP can be applied to make intelligent conclusions based on unstructured text, 

which includes notes of electronic health records ( EHR), pathology reports, and scientific articles. 

These have been used in such applications as automated chart review, patient history summarization 

and identification of adverse drug events [22]. The newer transformer based models, such as BERT 

and GPT types, have taken significant steps towards increasing the precision and situation awareness 

of clinical NLP systems. 

Computer vision concentrates on the automatic deciphering of optical information. In addition to 

diagnostic imaging, it facilitates the study of pathology on slides, the work of surgeons and 

monitoring patients through video. Computer vision systems are commonly linked with robotic 

systems, which allows accuracy in very small physiological surgeries and distant surgery. Examples 

of robotics applications in the healthcare industry include surgical robots (e.g., da Vinci Surgical 

System), automated laboratory analyzers and more [23]. AI is becoming more and more a part of 

these systems to increase accuracy, match the anatomy of the specific patient, and make workflow 

faster and efficient. 

Predictive analytics uses a combination of statistical models and AI algorithms in order to predict 

clinical outcomes, or events, including whether or not a person will develop sepsis or be readmitted 

to the hospital. The decisions support systems allow incorporation of such predictions into clinician 

activities, and provide suggestions which can be weighed up with the expert opinion of humans [24]. 

Combined, these foundational technologies make up the technical basis of the transformative power 

of AI in healthcare in general and allowing it to deliver solutions faster, more accurate and even more 

personalized to individual patient needs [25]. 

APPLICATION IN CLINICAL PRACTICE AT PRESENT 

Artificial intelligence has become a growing reality and not a distant possibility in the clinical work. 

AI-based applications are integrated into many aspects of healthcare, helping clinicians with patient 

diagnosis and treatment planning, monitoring, and even direct contact with patients. The most 

widespread achievement of AI in the clinical practice is associated with medical imaging. 

Conventional and advanced Deep learning models, specifically convolutional neural networks, have 

shown human parity or better performance in the detection of abnormalities (Lung nodules on CT 

scans, Diabetic retinopathy on retinal images, and melanoma on dermoscopic photographs) [26]. 

Besides accelerating the process of image interpretation, these tools are found to decrease the 

occurrence of diagnostic errors especially in high volume or low resource facilities. Artificial 

intelligence further becomes part of radiology practices that include automated triage as a service that 
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prioritizes urgent cases [27]. 

Predictive models in health care use the patient data to predict the clinical outcomes. As an example, 

AI systems can forecast the probability of sepsis or heart failure exacerbations or hospital readmission 

allowing preemptive mitigations. Through consistent review of the EHR data, these tools allow earlier 

detection of at-risk patients than with conventional methods, generating both better outcomes and 

cost-savings to the healthcare industry. The use of AI in precision medicine promises to individualize 

treatment regimen in patients [28]. AI can suggest personalized cancer treatments or foreknow drug-

related side effects through genomic profile analysis. Machine learning algorithms are used as well 

to optimize the dosing regimens which consider both the characteristics of the patient and any drug 

and drug interactions [29]. 

AI-powered talk-based agents deliver information on health, triage of symptoms, medication 

adherence, and mental health support. The tools enhance convenience, especially in the remote or 

unserved communities, and minimize the workload on medical practitioners since mundane questions 

are dealt with. Enhanced CDSS with AI provide evidence-based recommendations in the point of care 

including information in patient records, clinical guidelines, and research literature. The systems will 

help in the selection of diagnostic tests, propose treatment choices and monitor the best practices [30]. 

Continuous health data is collected with the use of wearable devices and IoMT sensors and then 

analyzed by AI algorithms to detect the anomalies early (e.g., arrhythmias or changes in oxygen 

saturation). This makes in-time interventions and aids in the management of chronic diseases without 

bringing them to the hospital. The uses of AI in clinical practice include as early detection of the 

disease and continuous patient management [31]. As adoption is gaining momentum, it is important 

to move forward with the integration with clinical flows and clinician oversight to maximize the 

benefits and protect the safety of patients. 

ARTIFICIAL INTELLIGENCE IN HEALTHCARE ADMINISTRATION AND 

MANAGEMENT 

Although a lot of emphasis is put on how AI can be used in diagnostics and treatments, its effects on 

healthcare administration and management cannot be ignored as it is equally transformative. Business 

ineffectiveness in the health industry has been one of the main causes of cost and dissatisfaction 

among the patients. Artificial intelligence provides assistance in automating the process, utilizing 

resources more efficiently, and overall improvement of the total experience of the patients [32]. AI-

based clinical scheduling solutions can use past appointment history, clinician schedules and patient 

preferences to minimize no-shows and streamline clinics. These systems are capable of changing 

schedules in real time in order to address emergencies, breach of schedule, or cancelations to utilize 
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clinical resources optimally. An application of AI in hospitals is the organization of the transition of 

patients between departments, eliminating congestion to emergencies and the operating room [33]. 

Predictive analytics can help the administrators predict the demands linked to beds, staff, and medical 

supplies. As an example, when seasonal flu hits or a pandemic threatens, AI can have predictive value 

in how current patients are admitted and staffing levels could be adjusted to optimize resource use. 

Such an ability enhances the preparedness and also lowers the burden of operations and expenses 

[34]. Automation of billing, coding and claims processing is increasingly done with the use of AI. 

Applications in natural language processing (NLP) systems mine pertinent information out of clinical 

documents so that errors in coding can be avoided during reimbursements. AI also can detect the 

possible errors or fraudulent claims pre-submission, limiting the losses [35]. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure: 3 showing AI in healthcare management 

Supply chains powered by AI help manage stocks by tracking usage of inventory and projecting future 

needs through historical usage patterns, current patient volumes and surgical schedules. This will help 

avoid the situations of insufficient essential supplies and those of excess stocks, which can also block 

funds and will contribute to wasting resources [36]. Other routine administrative tasks that are 

prompted via virtual assistants and chatbots, including appointment reminders, pre-visit suggestions, 

and post-discharge communications, are already prevalent in a clinical setting. Such automation 

minimizes the tasks required to be done by administrative personnel and keeps the same stream of 
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communication with the patients [37]. 

The AI-based tools will monitor the observance of all clinical protocols, find gaps, and make sure that 

every regulatory code is complied with. These systems aid cumulative quality improvement projects 

and accreditation procedures by examining performance measures. On the more general scale, AI is 

used to provide executive leaders and policy-makers with data-driven information on strategic 

planning. This encompasses the assessment of financial viability of new services, underserved 

populations, and projection of the influence of the changes in health policies [38]. The applications 

of AI in healthcare administration go beyond cost reduction; the technology supplements the capacity 

of healthcare operations, delivers a higher level of patient satisfaction, and the human personnel 

becomes capable of utilizing their time on more valuable-related activities. Leveraged more 

considerately, such administrative apps generate a more effective patient-centered health-care system 

[39]. 

PROS AND OPPORTUNITIES OF AI IN HEALTHCARE  

There are many advantages associated with the use of artificial intelligence in healthcare that would 

span clinical care, administrative and research areas. Albeit the process of AI adoption is in its initial 

development stages, the early indicators point to the possibility that it can produce better outcomes, 

efficiency, and increase in access to high-quality care. The AI algorithms, especially in medicine-

related imaging and pathology, are able to detect minor anomalies that could go undetected by human 

vision [40]. As an illustration, we can cite the case of the convolutional neural networks, which has 

demonstrated the skill in telling early-stage cancers, diabetic retinopathy, and cardiovascular 

anomalies at the rates that are either comparable to or higher than the rates that offer clinicians with 

experience. This ability provides the possibility of earlier treatment and better prognoses [41]. 

With the help of AI that automates routine and time-consuming procedures, including image analysis, 

appointments scheduling, or even claims processing, healthcare professionals will be able to devote 

more time to more valuable operations such as patient counseling and making complicated decisions. 

This increases the efficiency of workflow and decreases burn out in clinicians. AI can help to 

customise treatment to patient-specific profiles through the combination of genomic, clinical, and 

lifestyle data [42]. This aids precision oncology, personalized drug treatment, and chronic disease 

plans. Individualized therapies do not only improve the effectiveness of treatment but they also reduce 

the side effects. 

AI could be used to predict the occurrence of sepsis, heart failure or readmission among the patients. 

These early warning messages will enable the healthcare teams to act in time before the situation 

becomes worse, and move towards proactive care as an alternative to reactive treatment. In 
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underserved or far-floated areas, AIs-enabled telemedicine-based platforms, diagnostic devices, and 

virtual health assistants can help fill the modern healthcare delivery gaps [43]]. What these 

technologies have the chance to do is give pre-assessments, triaging information, and chronic disease 

monitoring without having to make in-person visits.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure: 4 showing opportunities of Ai in healthcare 

Using AI to cut down on the cost of doing business through operational optimization, minimizing 

diagnostic errors, and averting unnecessary health system utilization can result in substantial savings 

to health systems. Automation of the administration also minimizes overhead costs. The faster drug 

discovery offered through AI can be observed through its ability to predict drug-molecule interactions 

and identify possible candidates of therapeutic interest in greatly reduced rates compared to the 

conventional laboratory work [44]. It further allows conducting big data analysis in clinical studies 

to discover trends and maximize study designs. There exists the capability that AI systems will be 

able to evolve and become better after more data is fed to it thus giving a gradually refined 

performance and knowledge. Such a dynamic learning capacity improves the quality of healthcare 

long-term [45]. 
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The advantages of AI are short-term, including their impact through improving diagnosis and 

operations, and long-term, as they allow a more predictive, personalized, and efficient health system. 

With responsible use of such opportunities, healthcare delivery in any part of the globe can undergo 

a massive change in its delivery [46]. 

RESTRICTIONS AND TECHNICAL ISSUES 

Although AI has infinite potential to reshape the field of healthcare, it still has numerous technical, 

situational, and institutional impediments to follow it extensively. However, it is important to be 

aware of these limitations that will help realize the safe, effective and equitable implementation of AI 

solutions. The AI systems need loads of high quality and representative data. Healthcare Data: In the 

health case, the information tends to be scattered in several systems or documented using 

incompatible formats or full of missing and faulty entries [47]. Electronic health records (EHRs) 

could also be without complete histories, encounter mishaps in coding, or have been skewed by 

documentation conventions. The problems adversely affect training of the models and resulting 

erroneous predictions. Also, use of large-scale high-quality data is frequently put off by the privacy 

laws and institutional policies [48]. 

The availability of healthcare data in various platforms and formats means that in most cases, it is not 

easy to integrate them into a unified AI model. Interoperability issues obstruct the possibility to 

integrate imaging information, genomics data, and clinical notes in order to analyze them thoroughly. 

Such lack of standardized protocol on data exchange could leave AI tools in silos and less effective. 

The historical data used by AI models can be biased because of being a product of society and system 

biases [49]. As an example, an underrepresented dataset might skew the resulting AI tool to make 

inaccurate predictions on the group in question, foreshadowing the disparity in health outcomes. The 

bias may also be introduced due to disparities in equipment and diagnostic practices or access to care 

by region. Foundations with bias must be handled with keen dataset duration, honesty testing, and 

continuous monitoring when released [50]. 

Lots of high performing AI models, particularly deep learning networks, have what is known as a 

Black box, meaning that they output the result, but self-report on how a choice was made is unclear. 

Clinicians and patients in the healthcare field frequently need interpreting reasoning, as in a life-or-

death situation decisions need to be made. Explain ability is not explainable, which can decrease trust, 

medical approval, and adoption in the clinic [51]. An artificially trained on a single hospital or 

geographic area and will be poor with patients in a different one since the demographics of patients, 

practices, and data collection can vary. This insufficiency of generalizability implies the difficulty in 

using one AI instrument to conduct within various healthcare facilities without considerable re-
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education and testing [52]. 

Even those AI systems that are well-designed may not work unless they can become a smooth part of 

the current operations. Ill-timed alerts, too many false positive alerts, or use of complicated interfaces 

can make the physical work of clinicians even more excessive. Effective adoption is critical to 

aligning AI tools with practice and the needs of the users. Healthcare data are extremely sensitive and 

AI solutions frequently may need central data across storage or cloud-based processing [53]. This 

poses the risk of the cybersecurity risk, unauthorized access, and data protection regulation 

compliance like HIPAA or GDPR. 

Artificial intelligence within the health sector is in a comparatively fresh environment of regulation. 

Lack of clear instructions on permit, responsibility, and afterward follow-up may impede the 

innovation and acceptance. Assigning liability in situations where AI plays a part in an adverse event 

is a major legal issue. Adequate computational infrastructure, human resources (including their 

training) and follow-up are essential in the implementation of AI solutions, something that might not 

be easily found in the low- and middle-income countries and small healthcare facilities [54]. As much 

as the technical potential of AI is growing by leaps and bounds, safe, effective and equitable 

introduction to health care systems is important to address these limitations. The resolution of issues 

related to data quality, bias, transparency, and interoperability will decide the fate of AI as a 

transformation or a technology that will not be used to its full potential [55]. 

LEGAL CONSIDERATIONS, AND ETHICAL CONSIDERATIONS 

The artificial intelligence application to the sphere of healthcare raises not merely technology-related 

issues but also very important ethical and legal ones. With the expansion of AI systems in clinical 

decision-making, the consequences regarding patient rights and professional duties in addition to the 

socio-trust are becoming highly critical. These considerations must be addressed to make sure that 

the benefits of AI can be achieved without affecting ethical considerations and legal safeguards [56].  

Healthcare AI is dependent on large quantities of data concerning individuals health information, 

frequently gathered out of electronic health records, imaging databases, wearable tracking, and 

genomic sequencing. Data containing such sensitive information are accompanied by the 

accumulation and processing form, which increase concerns related to privacy violations, 

unpermitted access, and exploitation. It is required that companies be in compliance with regulations, 

including the Health Insurance Portability and Accountability Act in the United States or General 

Data Protection Regulation in the European Union [57]. Nevertheless, despite legal protection, there 

are still major concerns regarding the issue of re-identification of individuals especially out of 

supposedly anonymized data collections coupled with additional outside sources. 
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The conventional consent practice might not allow patients to develop adequate informed consent 

about the AI intervention because they will not comprehend the operational basis of algorithms or the 

scope of their role in the decision-making. As the ethical practice implies, the patient should be 

informed about the possible risk and benefits of AI recommendation; however, the inability of AI to 

identify limits and biases of AI as well as uncertainty of recommendation should be informed as well. 

It is always a controller to be more transparent without confusing patients with technical information 

[58]. It is complicated in situations in which AI systems aid in clinical decisions, which means it is 

difficult to point out responsibility in case of errors. In case of misdiagnosis that has been absent 

because of algorithmic incorrect understanding, there are some questions concerning which of the 

developer, the health establishment, or the institution should have to be responsible [59]. The existing 

legal systems lack some relevant provisions to deal with such situations and have caused confusion 

in law suits related to malpractices and liability. 

Algorithmic prejudice may lead to disproportionate treatment of various patients groups and 

contribute to existing health inequality or exacerbate them. Ethically, the developers and health care 

organisations should take action to find, quantify, and counteract bias in the AI systems. Biased AI 

products have potential legal implications as they might lead to discrimination lawsuits within the 

context of the civil rights and equal treatment legislation [60]. It is essential not to change the role of 

the clinician as a final decision-maker as it is the means to keep patient autonomy intact and hold the 

clinician accountable. By placing too much trust in AI without adequate human supervision, there is 

a risk that more complex medical decision-making becomes limited by automatized results, 

threatening the goal of personalized care [61]. 

AI in healthcare is not entirely governed by the law yet. The regulators, including the U.S. Food and 

Drug Administration (FDA) and the European Medicines Agency (EMA) are building a structure on 

how to determine AI-based tools, especially the ones with adaptive learning. The dynamic processes 

of AI, such as its ability to change after deployment, however, create challenges in regards to 

traditional static processes of approval. AI in healthcare requires a level of trust on the part of the 

population in order to be successful [62]. To deploy the AI ethically, it is necessary to introduce the 

transparency regarding the capabilities, shortcomings, and data sources of the AI. The absence of 

transparency has been known to promote suspicion downstream, the hesitation toward the adoption 

of a technology, and causing backlash to the public. The AI in healthcare is burdened with the ethical 

and legal issues of safeguarding the rights of patients, protecting fairness, keeping in check the 

professional accountability, and arranging healthy regulatory oversight [63]. Proactive treatment of 

these difficulties will be a determining factor in establishing trust and making sure that the 
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implementation of AI will be facilitative of, rather than opposed to, the integrity of medical practice. 

CONCLUSION 

Artificial intelligence has come a long way since the implementation of rule-based expert systems 

toward so-called deep learning models that are able to process multimodal healthcare data with 

unprecedented speed and accuracy. Its uses have become diversified to cover all aspects of healthcare 

to include clinical diagnostics and the personalization of treatment to hospital management, resource 

organization and optimization, and patient involvement. Such advances have brought measurable 

value, such as, higher diagnostic accurateness, greater operational effectiveness, better patient results, 

and enhanced access to care, especially in non-serviced areas. 

However, with these developments, comes the use of AI in healthcare which is fraught with large 

technical, ethical and legal issues? Such problems like fragmented and biased datasets, absence of 

interoperability, and explain ability can compromise the reliability and equitableness of the system. 

Ethics issues such as patient privacy, informed consent, mitigation of bias, and responsibility must be 

properly monitored with clear practices. The changing regulatory landscape has to match with the 

swiftness of AI that necessitates regulating developments on both secure and fair grounds. 

The historical timeline of AI in medicine reveals that such development has been cyclical, based on 

decades of computer sciences, clinical experience and data systems research. The success today is not 

such a disruption but the result of decades of technological advance and a proliferating access to 

health data once digitized. Nevertheless, sustainability will involve paying much attention to the 

integration of AI tools into clinical processes, the proper training of medics, and a determined effort 

not to lose humans in the loop of decision-making. 

In future, the future of the AI in healthcare is having a balance between technological advancement 

and ethical responsibility. Cutting-edge explainable AI, federated learning, and bias detection 

represent attractive avenues that need to be pursued to rectify existing deficiencies. Unity between 

the various technologists, clinicians, ethicists, policy makers, and patients globally will be crucial in 

the designing of AI systems that are technically sound, yet also socio-trustworthy. 

Finally, AI is not the alternative to human clinicians but rather to a potent enhancing agent, and when 

used with a purpose, a far more predictive, personalized, and preventive healthcare system can be 

established with its help. The medical community should focus on utilizing its advantages and combat 

its shortcomings in an honest way in order to make sure that AI can achieve its potential and bring 

changes in healthcare outcomes globally. 
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