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Abstract - This review talks about how Artificial Intelligence will bring about a sea change in medical diagnosis, particularly 

in imaging, genomics, and personalized medicine. AI algorithms are developed to increase the speed and accuracy of 

interpretation of medical images like X-rays and MRIs, greatly improving diagnostic accuracy and allowing rapid interventions. 

AI also supports radiologists by outlining areas of concern, reducing human error, and optimizing workflow efficiency. The 

applications of AI in genomics bring out the exact identification of genetic mutations, which can help a doctor derive a treatment 

plan based on the needs of each patient. However, there are many challenges to integrating AI into healthcare, such as possible 

biases, integration problems, and high costs that may increase healthcare disparities. Unless these challenges are addressed, 

there could be unequal creation and access to AI-driven diagnostic tools, and their potential for improving patient outcomes 

will not be completely realized. 
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1. Introduction 
AI will bring a revolution in the diagnosis of diseases 

through speed, accuracy, and customized attention for the 

case management of patients. Medical imaging and genomics 

are just some fields in which AI-based tools have shown 

promise in changing clinical practice. This will enhance the 

reading of imaging studies, from X-rays to MRI, by applying 

algorithms developed using AI, which, in turn, would 

increase diagnostic accuracy, allowing for interventions with 

a timelier intervention, hence improved outcomes in patients.  

 

Furthermore, AI would enable the support of radiologists 

in flagging up regions of interest that are not easily noticeable 

to human eyes, which would help to minimize human error 

and consequently improve workflow efficiency. It would also 

assist in endoscopies and colonoscopies. Along with this, the 

field of genomics has entered a new dimension as it has begun 

to rely on AI to identify specific mutations on which the 

individualized therapy plan could be developed. 

 

Despite its many uses and benefits, integrating AI into 

healthcare is not without challenges. Issues such as 

algorithmic bias, system integration complexities, and high 

implementation costs pose significant barriers. These 

obstacles risk exacerbating existing healthcare disparities and 

also limiting equitable access to AI-driven diagnostic tools. 

Addressing these challenges is crucial to fully harnessing 

AI’s potential and ensuring its benefits are distributed fairly 

across a diverse patient population. While a lot of studies 

highlight the potential benefits of AI in diagnostics, there is 

no comprehensive analysis of how these technologies can be 

effectively integrated into existing healthcare systems across 

diverse settings.  

 

Moreover, limited empirical evidence exists on real-

world outcomes, long-term clinical effectiveness, and 

strategies to mitigate algorithmic bias and ensure equitable 

access. This review will explore both the applications of AI 

in medical diagnosis and the limitations that must be 

overcome for widespread and effective implementation. 

 

 
Fig. 1 Global Generative AI Healthcare Market 
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2. Innovative uses of Artificial Intelligence in 

Healthcare 
2.1. Enhancing Medical Imaging with AI 

Al has had an enormous impact on advancing imaging 

analysis by enhancing speed and accuracy. By utilizing AI 

algorithms, these systems can help interpret images like X-

rays, MRIs, and CT scans with remarkable precision. As 

detailed in a report published in Physica Medica, machine 

learning methods can efficiently process amounts of imaging 

data, enabling them to detect patterns and subtle changes that 

may have eluded observation (Physica Medica, 2020). This 

level of precision plays a role in identifying and diagnosing 

conditions such as fractures, tumours, and more. 

 

2.1.1. Speed and Efficiency in the Diagnosis of Conditions 

The advantage of AI that stands out the most, especially 

in medical imaging, is the ability to find and identify 

conditions fast. The traditional process of imaging analysis 

has many steps and an extensive manual review, which may 

lengthen diagnosis and timely treatments.  

 

However, AI algorithms can process images and 

understand them quickly, which may help lead to the 

identification of tissues and timely intervention at a much 

quicker rate. For instance, research says that AI’s swift 

analysis can significantly reduce diagnostic times, enhancing 

the efficiency of medical responses in critical scenarios 

(Physica Medica, 2020; IEEE, 2020). 

 

2.1.2. Supporting Radiologists and Reducing Human Error 

AI also plays a role in supporting radiologists by 

pointing out areas of concern. By indicating areas on images, 

AI offers an additional level of scrutiny, which can be 

extremely helpful in ensuring that nothing gets missed. This 

collaboration between AI and radiologists can improve 

diagnoses and patient outcomes. Additionally, AI’s 

capability to shorten the time required for diagnosing allows 

radiologists to concentrate on cases, enhancing overall 

efficiency within medical facilities (Physica Medica, 2020). 

According to IEEE, AI tools can assist radiologists in 

managing their workload, reducing exhaustion and 

enhancing diagnostic accuracy (IEEE, 2020). 

 

Using AI in imaging also helps reduce mistakes that 

humans commonly make. Experienced professionals like 

radiologists may make errors due to factors like tiredness, 

heavy workloads, or subtle abnormalities that are not easily 

noticeable at first glance.  
 

In contrast, AI algorithms consistently perform well. Can 

work tirelessly without breaks. They offer support that can 

improve the accuracy of diagnoses. This decrease in errors 

can enhance care and foster greater trust in imaging for 

diagnostic purposes. According to a report by IEEE, 

integrating AI to minimize errors is crucial for advancing 

safety and improving the quality of care (IEEE, 2020). 

2.2. AI used in Genomics and Personalized Medicine 

According to an article discussing AI and personalized 

healthcare, the advanced capabilities of AI technologies in 

recognizing patterns and hidden structures have empowered 

image-based detection and diagnostic systems in healthcare 

to match or even surpass clinicians’ performance in scenarios 

(CTS, 2020). These sophisticated algorithms have revamped 

the identification of mutations associated with diseases, 

enabling a lot more precise diagnoses of genetic conditions. 

By analyzing datasets, AI can pinpoint genetic variations that 

might usually go unnoticed, which is very important when 

designing a customized treatment plan based on an 

individual’s distinct genetic makeup. This precision extends 

beyond diagnosis to drug discovery, where AI models 

forecast how genetic variances influence an individual’s 

medication response. Such insights facilitate optimizing 

treatment approaches by tailoring therapies according to data, 

thereby improving drug effectiveness and minimizing the 

likelihood of reactions. Consequently, integrating AI into 

genomics and personalized medicine signifies an 

advancement toward delivering focused and efficient 

healthcare services that offer tailored and individualized 

patient care. AI’s increasing role seems promising in shaping 

the landscape of medicine (National Institutes of Health, 

2019). 

 

2.3. Virtual Assistants and Improved Healthcare Access 

AI technology is heavily involved in the field, e.g., 

advanced health information management capabilities as 

well as useful companions for doctors during treatment (CTS, 

2020). AI-powered voice assistants are also changing the face 

of healthcare by improving efficiency and access to 

healthcare services. The devices are programmed to interact 

with patients to collect information about symptoms, give 

medical advice and decide whether someone needs to come 

in for an examination. This might improve healthcare 

accessibility by providing guidance, streamlining triage, and 

prioritizing cases. Also, AI chatbots can be responsible for 

chores, including providing responses, booking 

appointments, and even coordinating follow-ups, further 

simplifying clinic operations. By automating these duties, 

healthcare providers can focus a lot more on the patient’s 

well-being than mundane tasks, leading to a more efficient 

and responsive healthcare system. Furthermore, machine 

learning systems can also be trained by ongoing interactions 

to improve real-time accuracy and reliability. These 

continuous enhancements optimize the healthcare experience 

for patients by providing them with the information they 

need to feel confident in their care. 

 

2.4. AI Uses in Endoscopies and Colonoscopies 

Integrating artificial intelligence into endoscopy and 

colonoscopy is changing the early detection and diagnosis 

paradigm of gastrointestinal diseases, focusing primarily on 

colorectal cancer. These involve AI-based augmentation 

systems functioning in real-time on live video streams taken 



Labdhi Jain / IJMS, 12(3), 1-6, 2025 

 

3 

during the procedures and leveraging the latest computer 

vision and deep learning algorithms. They are trained on huge 

datasets of endoscopic images and can very sensitively and 

accurately identify minute abnormalities such as polyps, 

adenomas, and other lesions. Studies have shown AI-assisted 

colonoscopies have significantly higher adenoma detection 

rates (ADR), given that early recognition and removal of 

these tubers can avert the development of colorectal cancer 

in a patient.  

 

In a large study, Wang et al. found that AI-assisted 

colonoscopy increased ADR from 20.3% to 29.1%, hence 

underscoring AI’s vital role in performance improvement. AI 

could enhance the diagnosis by decreasing missed lesions and 

without reducing patient safety. In still other ways, with AI 

providing rapid analysis of such support systems, the exam is 

further simplified in that healthcare providers receive 

feedback from the exam in real time without interfering with 

the momentum of the exam. 

 

And beyond searching for polyps, AI has even been 

involved in classifying tissue types and assessing how likely 

it is that any discovered lesions are malignant. AI models can 

look at visual features such as shape, texture, and vascular 

patterns to tell the difference between benign and potentially 

cancerous growths, sometimes even performing on a par with 

experienced gastroenterologists. Based on research 

conducted by Liu et al. (2020), the AI-based systems 

demonstrated a high sensitivity of 94% and a specificity of 

92% in the discrimination between (neoplastic vs. non-

neoplastic) polyps. This accuracy improves real-time clinical 

decision-making. This immediate risk evaluation further 

informs decisions during surgeries, when doctors can be more 

confident about whether they should perform a biopsy or a 

resection. AI also provides decision support, as it enables 

data-driven insights and can indicate areas of interest that 

may be overlooked because of human fatigue or intricacies of 

visual assessment. 

 

Artificial Intelligence (AI) reduces the decision-making 

burden related to body image assessment. It minimizes the 

uncertainty in the pathology-perfect diagnosis by automating 

areas in the image analysis and documentation. According to 

Byrne et al. (2020), compared to traditional methods, AI-

assisted endoscopy reduces the time taken by the endoscopy 

procedure, on average, by 15%. It reduces the missed-polyp 

detection rate by about 30%, proving its effectiveness and 

reliability. Moreover, the technology also sustains training 

and education by providing objective feedback on detection 

performance for endoscopists to polish their skills. The 

progress of AI highlights the chances of enhancing early 

diagnosis, improved treatment plans, and advanced long-term 

patient outcome prospects. In summation, implanted within 

endoscopy and colonoscopy, AI presents a noteworthy stride 

forward towards improving the precision and accessibility of 

ophthalmic care. 

 

3. Challenges and Limitations of AI in Medical 

Diagnoses 
3.1. Bias and Fairness in AI Algorithms 

AI in medical diagnoses has huge potential to bring 

changes in healthcare with faster and more accurate 

assessments. However, it also brings major risks in fairness 

and bias that can skew its benefits. AI algorithms are neutral 

and programmed to make decisions based on patterns 

identified in the data. However, the center of the problem is 

the data itself. These algorithms will, without a second 

thought, give out biased opinions if the training data used in 

their development is biased, whether it is biased by historical 

inequities, sampling errors, or plain lack of diversity. This 

manifests in several ways, especially in medical diagnostics. 

 

 
Fig. 2 Limitations of AI in medical diagnoses 
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For instance, if most of the data used in training an AI 

system was from one demographic group, the system would 

excel in diagnosing that group. It may perform not too well 

for underrepresented groups whose data are not adequately 

represented in the training set. This can result in inaccurate or 

variable diagnoses for such groups, missing important health 

considerations, or misdiagnosing conditions. As a result, AI 

will put certain populations at a disadvantage, increasing 

health disparities instead of decreasing them. This is also seen 

in a study done by Marzyeh Ghassemi. In this MIT associate 

professor, the researcher found that their approach to try and 

de-bias AI, when trained to predict a patient’s race through 

an X-ray scan, only worked best when the models were tested 

on the same patients they were trained or from the same 

hospital. When these models were implemented on patients 

who were from different hospitals, the fairness gap increased. 

(MIT News, 2024) 

 

Moreover, AI trained on biased data may even intensify 

historical prejudices in healthcare. For instance, if data are 

used to train an AI system that contains a history of unequal 

access to healthcare or differential treatment based on race or 

socioeconomic status, that system could perpetuate those 

inequities in its diagnostic outputs. It very well might mean 

that underrepresented groups are still receiving lower quality 

care when AI was supposed to democratize healthcare access. 

The implications are vast: delayed treatment, misdiagnosis, 

or even outright denial of care may be the result for people 

from marginalized communities based on flawed AI 

assessments. So, AI systems that are trained with biased data 

and produce biased results reflect human biases in society, 

including historical and current inequalities (IBM, 2023). 

 

These challenges require a deliberate effort to guarantee 

the comprehensiveness, diversity, and representativeness of 

data used to train AI systems to ensure the whole population 

is represented. It means proactively searching out data from 

each demographic group, especially historically marginalized 

ones, to be able to build fairer AI models. Moreover, there is 

a need to constantly monitor and calibrate AI systems to 

identify and correct biases as they arise. If there are no 

safeguards, AI applied to medical diagnoses might perpetuate 

a system that is sometimes unfair and uneven and harms those 

it should help. 

 

3.2. Integration Challenges in Healthcare Systems 

The development, integration, and maintenance of AI 

systems for medical diagnostics are expensive, so one of the 

biggest barriers to wide utilization is the price. Also, 

designing AI algorithms requires enormous amounts of high-

quality data, which is supported by advanced computational 

resources and built by specialized professionals. This results 

in an increase in the upfront cost for these systems. Beyond 

just development, big investments are needed to integrate 

these AI systems into already existing healthcare 

infrastructures, such as Electronic Health Records (EHR) and 

hospital networks. Maintenance is another thing that adds to 

the cost because AI systems have to be constantly updated 

and fit with data security measures. Also, health professionals 

must be trained in using this technology appropriately and 

safely. These costs are already prohibitive to smaller 

healthcare facilities and clinics that might not have the 

resources to invest in cutting-edge AI technology. That is 

why, considering the above facts, AI’s benefits in diagnostics 

will be available only for well-financed hospitals and 

healthcare systems, and most patients simply will not have 

access to advanced diagnostic tools. 

 

Moreover, there might be some disruptions in integrating 

AI within existing healthcare workflows because it often 

requires heavy changes in how health professionals are 

supposed to behave with technologies. Physicians and 

healthcare staff need to be trained to understand and trust AI-

driven insights that are time-consuming and expensive. 

Moreover, concerns exist about the interoperability of AI 

tools with current systems. If AI solutions cannot interface 

easily with pre-published EHRs, then the resulting 

inefficiencies can offset the possible time-savings and 

accuracy benefits from AI. This can result in slower adoption 

rates and prolong the timing until the positive benefits of AI 

in diagnosis are realized. Unless sufficient planning and 

investment go into integration strategies, the effectiveness 

and efficiency that AI can have in healthcare will be 

significantly curtailed. If this is the case, it may not enhance 

patient outcomes or hasten clinical processes. 

 

Integration of AI, especially in radiology, faces even more 

challenges, such as data quality and the “black box” problem. 

The black box problem complicates the transparency of 

decision-making in AI (Najjar, 2023, p.17). Furthermore, 

ethical concerns and the importance of a seamless transition 

to AI decision-making can make it even harder to adopt these 

new technologies (Najjar, 2023, p. 1, 17). 

 

3.3. Cost and Accessibility Barriers 

The development, integration, and maintenance of AI 

systems for medical diagnostics are expensive, so one of the 

biggest barriers to wide utilization is the price. Designing AI 

algorithms requires enormous amounts of high-quality data, 

which is supported by advanced computational resources and 

built by specialized professionals. This increases the upfront 

cost. Beyond development, huge investments are needed to 

integrate these AI systems into already existing healthcare 

infrastructures, such as Electronic Health Records and 

hospital networks. Maintenance is another thing that adds to 

the cost because AI systems have to be continuously updated 

and fit with data security measures. Health professionals must 

be trained in using this technology appropriately and safely. 

These costs are already prohibitive to smaller healthcare 

facilities and clinics that might not have the resources to 

invest in cutting-edge AI technology. That is why, 

considering the above facts, AI’s benefits in diagnostics will 
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be available only for well-financed hospitals and healthcare 

systems, and most patients simply will not have access to 

advanced diagnostic tools. 

 

It may thus deepen the existing inequalities in access to 

care between urban and rural areas or between rich and poor 

regions. High costs could mean that AI systems are 

unavailable except in a few countries where health budgets 

are already strained, continuing to widen this gap in the 

quality of care patients receive based on their location or 

socioeconomic status. While AI is a powerful technology that 

holds immense potential for changing the face of health 

diagnostics and medicine and improving patient outcomes, 

there is also the risk that, if it is unequally available, this 

benefit will end up going only toward certain populations, 

sharpening healthcare inequalities. Therefore, this puts 

increased pressure on focused initiatives to reduce the price 

of AI systems and make AI systems available to patients so 

that the dividends of AI-driven diagnostics can filter down to 

all patients, regardless of their location or ability to pay. 

 

4. Conclusion 

AI is changing the field of medical diagnosis, providing 

more rapid speed, better accuracy, and efficiency, this time in 

medical imaging, genomics, and personalized medicine. AI-

powered technology can accomplish this by improving 

diagnostic accuracy and helping radiologists detect 

anomalies. It might even contribute to personalizing medical 

treatments based on genetic data. However, the adoption of 

AI in healthcare is not free of challenges. Concerns involving 

algorithmic bias, impractical implementation costs, and 

challenges to mainstreaming AI into the functioning of health 

systems are significant challenges. Without overcoming 

these obstacles, AI may inadvertently widen disparities in 

health care. 

 

To unlock the potential of AI for medical diagnosis, 

well-directed efforts are required to ensure fairness, 

accessibility, and successful integration. It is incumbent upon 

care providers and industry partners to work together to 

develop a good AI solution that serves the entire population. 

By overcoming these limitations, AI can be reinvented as an 

instrument to improve patient outcomes, avoid misdiagnoses, 

and offer efficient, personalized healthcare for all. 

 

Case Studies 
The value of Artificial Intelligence (AI) in medical 

diagnostics keeps growing as greater accuracy, efficiency, 

and opportunity for early diagnosis across many conditions. 

For instance, AI is now applied to the diagnosis of gastritis. 

In another study, the researchers observed that AI systems 

had high diagnostic accuracy, sensitivity levels, and 

specificity as high as or even better than experienced 

clinicians. The investigators could also examine endoscopic 

images to identify gastritis-associated patterns, simplify the 

diagnostic process, and eliminate invasive biopsies (Liu, 

2024). 

 

As illustrated in a separate case study, AI was applied to 

diagnose neuromuscular diseases. The application helped to 

organize and label patient data sets, which can be used to 

diagnose disorders, including muscular dystrophy and motor 

neuron disease. In doing so, clinicians were hand-held 

through the process of making a more confident decision 

(especially in very rare/complicated disorders), thereby 

shortening the diagnostic process (Dewan, 2023). One of the 

studies evaluating a suite of AI-based diagnostic tools in 

diagnosing endometrial carcinoma also concluded that the AI 

of those tools was much like AI assisting in the diagnosis of 

the malignancy as compared to the non-AI-based methods 

(Al-Khafaji, 2024). 

 

 The featured case studies give a picture of the 

revolutionary impact that AI is starting to make in the health 

industry. The emergence of machine-learning algorithms and 

deep-learning models will allow clinicians to achieve faster 

and more accurate diagnoses, resulting in better patient 

outcomes and efficient use of healthcare resources. As more 

and more academic research is created, the use of AI in the 

everyday practice of medicine and other clinical uses will 

likely continue to increase, offering solutions to medical 

diagnostic challenges that have existed for decades.
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