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Abstract 

 

 Healthcare is one of the numerous 

industries that has changed with the help of 

artificial intelligence. This study aims to 

discuss the effect of AI and machine 

learning on disease diagnosis, treatment 

optimization, and healthcare management. 

AI possesses potential to decipher and spot 

issues for analysis and treatment of medical 

conditions. Large datasets can be analyzed 

efficiently with fewer mistakes. Prediction 

and forecasting have become a 

revolutionary asset to determine the 

medical condition of patients. AI has 

provided increased assistance to medical 

professionals with the provision of tools 

that have increased the speed and scope of 

operations.  
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I. INTRODUCTION 

 

 Artificial intelligence has transformed the usage and application of computer science 

in healthcare systems. Right from diagnosis of diseases up to the treatment procedure, AI has 

enabled increased performance efficiency by combining human potential with computer 

science through its several components, one of whom is machine learning. Healthcare is vital 

to human survival and requires efficiency with no affordability of errors. The introduction of 

AI into the healthcare sector first started in the year 1976 with the development of a computer 

algorithm for assessment of reasons for abdominal pain.        

 

 AI has become a significant component in current circumstances in almost every 

human activity with its potential. This increased usage of AI has also been significantly 

evident in healthcare. It has aided analysis of data, medical records and other datasets 

creating efficient administrative and recommendation procedures. It has led to the 

development of incredible decision support systems (DSS) which help medical professionals 

to analyze and choose the best for their patients.   

 

 
 

Figure1: OT Setup [Adapted from National Cancer Institute] 

 

 Forecasting has been another key area that has witnessed a breakthrough with the help 

of this technology. Machine learning algorithms are utilized for risk prediction to ensure early 

intervention. Treatment optimization is another area witnessing increased efficiency with the 

help of AI based algorithms. AI and machine learning-based procedures have also furthered 

the use of medical imaging for predicting, assessment and understanding of the issue at hand. 

It has become a core use case in treatment and detection of cancer. 

 

II.  AI AND MACHINE LEARNING IN NEPHROLOGY 

 

 Nephrology is complex and non-linear in nature. Newly developed AI based models 

have played a key role in nephrology. There is no room for deduction and reasoning due to 
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the complexity of the subject of nephrology. Early intervention can be made possible with the 

help of contemporary AI based models which makes treatment effective and easier.  

 

 Prediction of injuries before significant biochemical changes is a function of these 

newly developed models. Increase in accuracy of results and analysis of medical conditions is 

made possible with adoption of machine learning algorithms. Prospective developments 

promise improved and more efficient derivation of results based on real-time factors. This 

can enable more appropriate measures and recommendations.  A patient centered approach is 

adopted. Medical procedures can be improved significantly.  

 

 Kidney transplantation: AI alongside its branch of machine learning has become a 

core tool in kidney transplantation. Radiological evaluation of allografts is carried out 

in an improved and efficient manner with the help of AI technologies. The utility of 

these systems has increased the accuracy of the results derived. New models have 

aided graft survival prediction. Determination of optimum dosage of 

immunosuppression can be carried out with the help of these models.  

 

 
 

Figure 2: Kidney during transplantation [Adapted from NU Hospital] 

 

 Acute kidney injury: AKI is a critical issue in nephrology. Early recognition and 

proper supervision are key in determining positive outcomes. AI enables both by 

providing advanced tools for detection. Predictive models can trigger alerts for 

medical professionals to ensure early detection. These models have continued to 

demonstrate accurate and improved performance than traditional models. 

 

 Chronic kidney disease: Chronic kidney disease affects almost 11-13% of the global 

population. Therefore, it is a significant healthcare challenge. Management of CKD 

can be improved with AI. Early detection, recognition of patterns, risk prediction is 

among the various functions of the models developed based on AI. Real-time analysis 

can be crucial to enabling positive outcomes. Treatment responses can be made more 

compatible and effective.  
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 Dialysis: AI/ML models require extensive data training making them very suitable for 

dialysis care. Large amounts of data are generally in this procedure. This can lead to 

many opportunities for research and analysis. Routine use of these models can be less 

than often, but this doesn't limit the potential to generate other use cases.  

 

 
 

Figure 3: Dialysis Setup [Adapted from American Kideney Fund] 

 

 Nephropathology: The models of AI/machine learning are under research stage when 

it comes to nephropathology. But there has been indication of great potential and 

improved data performance in these models. It can provide incredible tools for the 

development of more streamlined procedures and accurate outcomes.  

 

 
 

Figure 4: Non Lupus Full House Nephropathy [Adapted from nephropathology.com] 
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III.  AI AND MACHINE LEARNING IN CARDIO-VASCULAR IMAGING 

 

 Cardiovascular imaging is quite time consuming and involves several functions. The 

models developed based on AI/ML mainly carry out data-driven activities. This function can 

be combined with human knowledge to derive accurate outcomes from the analysis. 

 

 
 

Figure 5: Imaging Techniques [Adapted from John Hopkins Medicine] 

 

 Electrocardiography: There is an increasing use of AI in ECG due to the incredible 

potential it provides. Interpretation, risk prediction and detection are core functions of 

these models. Different aspects of ECG can be improved with these models. Cost-

effectiveness is another big advantage of these models. AI has shown 99% accuracy 

in controlled datasets.  

 

 Magnetic Resonance Imaging (MRI): MRI has become a core procedure in 

healthcare. AI has led to improvement of quality of these scans. Repetitive tasks are 

supported with tools resulting in efficiency. AI is still in the early application stage for 

routine usage in hospitals and other medical centers.  

 

 
 

Figure 6: MRI [Adapted from UK Research and Innovation] 
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 Computed Tomography: CT scan provides a wide scope of usage for detection with 

imaging. It has a wide diagnostic application. Both dosage and image quality can be 

managed with the use of machine learning models. This eliminates the need for any 

compromise between these two components.  Improved reports can be derived with 

the help of these models.  

 

IV. ARTIFICIAL INTELLIGENCE IN OPHTHALMOLOGY 

 

 Application of AI in Ophthalmology is not a new subject. It's been carried out for 

decades. The clinician makes the machine learn characteristics of the disease to enable 

disease identification. AI has enabled large scale screening with minimal resource 

requirements.  

 

 
 

Figure 7: Use of AI in ophthalmology [Adapted from American Society of Retina 

Specialists] 

 

 Retina: One of the key uses of AI is pattern recognition. AI algorithms have 

portrayed incredible efficiency in imaging and dealing with sensitivity issues. The 

challenges involved in detection and supervision of issues related to retina are dealt 

with by employing these models and algorithms.  

 

 Cornea and Anterior Segment: Cornea opacity is one of the leading causes of 

blindness worldwide. Delay in detection of disease related to this area can lead to 

complications and even loss of vision in extreme cases. Imaging and screening are 

key functions in relation to diseases related to cornea. New developments in AI 

algorithms have led to increased manageability and performance. Improvement of 

diagnostic accuracy is another key function of these AI models. Improvement of 

therapeutic effects of these medical procedures has been possible with these 

algorithms.   
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V. ARTIFICIAL INTELLIGENCE IN ORTHOPEDICS 
 

 Effective utilization of datasets in orthopedics can create space for optimum outcomes 

and improved procedures. Usefulness or compatibility of treatments is also made possible 

with the help of ML based models. Robotics have been used by orthopedic surgeons for 

decades. For example, ROBODOC uses AI using prepared surgical plans based on imaging. 

 

 Spine: AI provides incredible advantages in data processing and imaging. This can be 

combined with medical care leading to positive outcomes medically. Predictive 

outputs generated by these models can be very helpful for medical professionals. 

Drastic changes in lifestyles have led to a spike in spinal diseases. Determination of 

etiology is key for prevention of diseases. Machine learning can hold wide potential in 

determining etiology. EHR is a core factor in positive medical procedures. AI enables 

data-driven decision making. Imaging quality is enhanced with the help of these AI 

models.  

 

 
 

Figure 8: Orthopedic Applications of Artificial Intelligence [Adapted from Journal of 

Orthopedic Experience and Innovation] 

 

 Joints: AI promotes efficient practice, tailored medical care, and increase in accuracy, 

and better incisions. There are lesser complications in AI assisted models than 

traditional models. There is a steady improvement in joint surgery care and outcome 

delivery due to robotics and AI. Accuracy ensures proper treatment. Elimination of 

human errors and risk factors is made possible.  

 

 Arthritis: AI can be critical in ensuring quality medical care for arthritis patients. It is 

the second most prevalent autoimmune disease around the world. Precision is a key 

advantage of usage of AI. Algorithms and machine learning can assist physicians 

throughout the medical procedure. Early detection, diagnosis, and treatment is made 

possible with AI. Analysis of data is the best way to create value. Evaluating large 

sets of data efficiently can be difficult for humans. AI brings speed and accuracy 

aiding medical care in the best way possible.  
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 Trauma: Image screening assistance, prediction, operative robotics are some of the 

key functions of machine learning specifically related to trauma orthopedics field. 

Emergency departments can effectively utilize the use cases of machine learning base 

models. Various factors must be considered by the medical professionals to ensure 

proper healing and positive outcomes of the medical procedure. Identification of 

fractures or any other issues can be done effectively by applying imaging techniques 

aided by AI. The power of machine learning models lies in its ability to analyze data 

and to learn analysis metrics 

 

VI. INTERNET OF THINGS [IOT] 

 

 The Internet of Things has enabled a wide scope of operations which were not 

previously performable. IOT enables devices to have led to the possibility of remote 

monitoring of patients. This has increased the quality of healthcare provided by enabling 

convenient follow-up. Superlative care is a crucial part of ensuring a speedy recovery. 

Physicians are empowered with increased communication in a convenient manner with their 

patients. 

 
 

Figure 9: Smart Medical Devices and Equipments [Adapted from Sptel] 

 

  Efficiency and accuracy are the core of all the operations made possible through IOT. 

Another advantage that IOT has brought forward is minimization of cost. New developments 

like wearables like fitness bands lead to personalized care. It has become easier for 

physicians to monitor a patient's medical condition.  

 

 
 

Figure 10: IOT in diagnosis and treatment [Adapted from Sptel] 
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 Hospitals are provided with many tools and resources to ensure smooth functioning. 

Monitoring devices, sensors, temperature control devices are some of the use cases of IOT. It 

has truly redefined the standards for operational success in the health care sector.    

 

VII. CONCLUSION 

 

 It is an undisputed fact that AI has been the most transformative technologies in 

recent years for the healthcare sector. It has enabled incredible breakthroughs in medical 

science. These transformations have aided speed, accuracy, efficiency and effectiveness in 

the medical care provided to the patients.  

 

 There is an incredible level of cost reduction for the patients because of streamlined 

and optimized medical procedures. There is lesser chance of human error. This means greater 

chance of recovery, quality medical care, improved treatment responses and delivery of 

effective healthcare. 

 

 A patient-oriented healthcare approach becomes a more possible reality due to the 

tools provided by AI. Hospitals and medical centers are provided with incredible tools to 

ensure effective functioning. There is a steady increase in scope for research and 

development because of the immense opportunities that AI provides. Further application and 

integration of AI and machine learning models has statistically proven to be favorable in 

terms of successful operations in the health care systems.  

 

 AI provides scope for increased control and supervision in the ever-important field of 

health care. It can be said it is a new beginning of excellent potential and new avenues to 

improve and revolutionize health care with the aid of artificial intelligence and machine 

learning. 
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