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Abstract 

Artificial Intelligence (AI) has the potential to greatly improve the field of cardiovascular medicine, particularly in the 

determination of the need for angioplasty and stenting in patients with coronary artery disease. Fractional Flow Reserve 

(FFR), a commonly used method for assessing the severity of stenosis in the coronary arteries, is often subjective and 

subject to inter-observer variability. AI algorithms can be integrated with medical imaging to provide a more objective 

and quantitative analysis of FFR, reducing the variability in FFR determination and improving diagnostic accuracy. The 

benefits of using AI in FFR analysis include improved patient outcomes, better patient care, and reduced healthcare costs. 

AI algorithms can provide more accurate and consistent assessments of stenosis severity, leading to improved diagnoses 

and treatments for coronary artery disease. In addition, AI can improve the efficiency of the healthcare system by reducing 

the need for repeated tests or procedures due to inconsistent results. The future outlook for AI in FFR analysis is extremely 

promising. With further advancements in AI technology, it is likely that AI algorithms will become an increasingly 

important tool in the diagnosis and treatment of coronary artery disease. AI algorithms may also be integrated with other 

medical imaging modalities, such as CT scans or MRIs, to provide a more comprehensive assessment of a patient's 

cardiovascular health.AI has the potential to greatly improve the accuracy and efficiency of FFR analysis in determining 

the need for angioplasty and stenting in patients with coronary artery disease. The benefits of AI in this field include 

improved patient outcomes, better patient care, and reduced healthcare costs. The future outlook for AI in FFR analysis 

is extremely promising, and further advancements in AI technology are likely to drive continued progress in this field. 
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Introduction  

Artificial Intelligence (AI) is a rapidly growing field that has the potential to 

revolutionize the healthcare industry. AI algorithms have been used in a 

variety of medical applications, such as image analysis, natural language 

processing, and predictive modeling. The integration of AI in medical 

procedures has the potential to improve patient outcomes and reduce costs. 

One of the applications of AI in the healthcare field is in the determination 

of the requirement for angioplasty and stenting. Angioplasty is a procedure 

used to treat narrowed or blocked arteries, while stenting is a small metal 

mesh used to hold open an artery after angioplasty. The decision to perform 

these procedures is often guided by the results of a test called the Fractional 

Flow Reserve (FFR).  

FFR is a gold standard test used to determine the functional severity of 

coronary artery stenosis. It measures the pressure difference between the 

blood in the coronary artery and the blood in a branch of the coronary artery, 

which helps determine if a stenosis is significant enough to cause myocardial 

ischemia. FFR is a crucial tool in guiding the decision-making process for 

angioplasty and stenting, as it can help determine if these procedures are 

necessary.AI has the potential to revolutionize the healthcare industry, and 

its application in the determination of the requirement for angioplasty and 

stenting is just one example of its potential benefits. The use of AI in FFR 

analysis can improve accuracy, reduce inter-observer variability, and 

enhance patient outcomes. 
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Conceptual framework of artificial intelligence with its subfields machine learning and deep learning 

AI-Powered FFR Analysis 

Artificial Intelligence (AI) algorithms can be used to analyze Fractional Flow 

Reserve (FFR) data, providing a more efficient and accurate method for 

determining the requirement for angioplasty and stenting. AI algorithms can 

be used to analyze FFR data by analyzing the pressure signals from the 

coronary arteries and providing a more accurate assessment of the functional 

severity of a stenosis. This can be achieved by using machine learning 

algorithms that can identify patterns in the data and provide a more precise 

assessment of FFR. The advantages of AI-powered FFR analysis over 

traditional methods are numerous. 

Firstly, AI algorithms can provide a more accurate assessment of FFR 

compared to traditional methods, which rely on manual interpretation. 

Secondly, AI algorithms can process large amounts of data in a relatively 

short amount of time, reducing the time it takes to perform an FFR analysis 

and increasing efficiency. Thirdly, AI algorithms can reduce the inter-

observer variability in FFR determination, providing a more consistent and 

reliable assessment of functional severity. Finally, AI algorithms can be 

integrated with medical imaging to provide a more comprehensive 

assessment of the coronary arteries. In conclusion, AI-powered FFR analysis 

has the potential l to revolutionize the way FFR is performed, providing a 

more efficient and accurate method for determining the requirement for 

angioplasty and stenting. This technology has the potential to improve 

patient outcomes, 

 

Example of future, automated invasive coronary angiography analysis: artificial intelligence (AI) for automated quantitative coronary angiography (QCA) 

with FFR estimation, (syntax-based) clinical risk scoring and reporting 

Improving accuracy of FFR determination 

The accuracy of Fractional Flow Reserve (FFR) determination is crucial in 

guiding clinical decision-making and improving patient outcomes. Artificial 

Intelligence (AI) algorithms can play a crucial role in improving the accuracy 

of FFR determination. One of the ways AI algorithms can improve the 

accuracy of FFR determination is by reducing inter-observer variability. 

Human interpretation of FFR data can be subjective and influenced by 

various factors, such as fatigue and personal biases. AI algorithms, on the 

other hand, are not subject to these biases and can provide a more consistent 

and reliable assessment of FFR. Additionally, AI algorithms can process 

large amounts of data in a relatively short amount of time, reducing the time 
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it takes to perform an FFR analyses is and increasing efficiency. Accurate 

FFR determination is crucial in guiding clinical decision-making, as it helps 

determine the functional severity of a   stenosis and the need for angioplasty 

or stenting. Inaccurate FFR determination can result in inappropriate 

treatment, leading to adverse patient outcomes and increased healthcare 

costs. AI algorithms have the potential to improve the accuracy of FFR 

determination, reducing the risk of inappropriate treatment and improving 

patient outcomes. The application of AI algorithms in FFR analysis has the 

potential to revolutionize the way FFR is performed, providing a more 

efficient and accurate method for determining the requirement for 

angioplasty and stenting. This technology has the potential to improve 

patient outcomes, reduce costs, and increase the efficiency of healthcare 

delivery. 

 

Reducing inter-observer variability 

Inter-observer variability (IOV) refers to the inconsistent results that can 

occur when different physicians interpret the same diagnostic imaging or 

clinical data. This variability can lead to incorrect diagnoses and treatments, 

and is a major challenge in the healthcare industry. Artificial intelligence 

(AI) algorithms have the potential to reduce IOV by providing a more 

objective, quantitative analysis of medical images and clinical data. For 

example, in the field of invasive coronary physiology, fractional flow reserve 

(FFR) is used to determine the severity of coronary stenosis. Currently, FFR 

is often determined subjectively by human experts, leading to IOV. 

However, AI algorithms can be trained to detect the presence and severity of 

stenosis more accurately, leading to a reduction in IOV. Reducing IOV has 

numerous benefits in terms of clinical outcomes. By providing more 

consistent and accurate diagnoses, AI algorithms can lead to improved 

patient outcomes, better patient care and reduced healthcare costs. In 

addition, reducing IOV can also improve the efficiency of the healthcare 

system by reducing the need for repeated tests or procedures due to 

inconsistent results.AI algorithms have the potential to significantly reduce 

IOV in medical imaging and clinical data analysis. This can lead to improved 

patient outcomes, better patient care, and reduced healthcare costs. Further 

research is needed to fully realize the potential of AI in reducing IOV and 

improving clinical outcomes. 

Integration with medical imaging 

Artificial Intelligence (AI) algorithms have the potential to greatly improve 

medical imaging analysis, including the analysis of fractional flow reserve 

(FFR) in invasive coronary physiology. The integration of AI algorithms 

with medical imaging can provide a more objective and quantitative analysis 

of images, reducing inter-observer variability and improving diagnostic 

accuracy. One way AI algorithms can be integrated with medical imaging to 

improve FFR analysis is by using deep learning algorithms to analyze 

coronary angiograms. These algorithms can be trained on large datasets of 

angiograms to detect the presence and severity of stenosis, providing a more 

accurate assessment of FFR compared to traditional manual methods. This 

can improve the diagnosis and treatment of coronary artery disease, leading 

to better patient outcomes. In addition, integrating AI with medical imaging 

can also improve the efficiency of the healthcare system by reducing the need 

for repeated tests or procedures due to inconsistent results. AI algorithms can 

provide faster and more accurate analysis of medical images, enabling 

healthcare providers to make faster and more informed decisions about 

patient care.In conclusion, the integration of AI algorithms with medical 

imaging has the potential to greatly improve patient care by providing more 

accurate and objective analysis of medical images, including FFR analysis 

in invasive coronary physiology. This can lead to improved patient 

outcomes, better patient care, and reduced healthcare costs. Further research 

is needed to fully realize the potential of AI in medical imaging and to 

determine the best methods for integration. 

Conclusion 

Artificial Intelligence (AI) has the potential to revolutionize the field of 

invasive coronary physiology and Fractional Flow Reserve (FFR) analysis. 

The integration of AI algorithms with medical imaging and clinical data 

analysis can provide a more objective and quantitative analysis of images, 

reducing inter-observer variability and improving diagnostic accuracy. This 

can lead to improved patient outcomes, better patient care, and reduced 

healthcare costs. The benefits of using AI in FFR analysis are numerous. AI 

algorithms can provide more accurate and consistent assessments of stenosis 

severity, leading to improved diagnoses and treatments for coronary artery 

disease. In addition, AI can improve the efficiency of the healthcare system 

by reducing the need for repeated tests or procedures due to inconsistent 

results. This can save time and resources, enabling healthcare providers to 

make faster and more informed decisions about patient care. The future 

outlook for AI in FFR analysis is extremely promising. With further 

advancements in AI technology, it is likely that AI algorithms will become 

an increasingly important tool in the diagnosis and treatment of coronary 

artery disease. AI algorithms may also be integrated with other medical 

imaging modalities, such as CT scans or MRIs, to provide a more 

comprehensive assessment of a patient's cardiovascular health. In 

conclusion, AI has the potential to greatly improve FFR analysis and 

invasive coronary physiology. The benefits of AI in this field include 

improved patient outcomes, better patient care, and reduced healthcare costs. 

The future outlook for AI in FFR analysis is extremely promising, and further 
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advancements in AI technology are likely to drive continued progress in this 

field. 
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