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: data to provide immediate feedback to the operator. For example, Al systems
Introductlon can automatically assess stent deployment and balloon expansion, offering
real-time feedback on optimal stent positioning and expansion based on
vessel size, lesion characteristics, and other factors. Additionally, Al can
assist in identifying subtle signs of complications that may be difficult for the
human eye to detect in real time, such as vessel dissection, microembolisms,
or suboptimal stent apposition. By providing continuous, real-time analysis, Al
has the potential to help reduce the occurrence of procedural errors, shorten
intervention times, and improve patient outcomes. Moreover, Al systems
can integrate with predictive analytics to assist in dynamic decision-making,
adjusting recommendations based on patient-specific data, procedural
progress, and changes in the clinical scenario. [4]

The field of interventional cardiology has seen remarkable advancements
in recent years, thanks to innovations in imaging technologies, device
development, and procedural techniques. However, despite these
improvements, interventional cardiologists continue to face significant
challenges when it comes to complex decision-making, predicting procedural
outcomes, and managing the risk of adverse events. As the complexity of
coronary interventions increases, there is a growing need for more precise,
real-time, and personalized guidance during procedures. In this context,
artificial intelligence (Al) is emerging as a powerful tool to assist clinicians in
making more informed decisions and improving patient outcomes.Al, with its
ability to analyze vast amounts of data, detect patterns, and make predictions, Despite the promising potential of Al, there are several challenges and
has the potential to revolutionize interventional cardiology by enhancing  considerations for its widespread adoption in interventional cardiology. One
predictive decision support systems. [1] These systems can help identify of the primary concerns is the quality and quantity of data needed to train
high-risk patients, predict procedural success, optimize stent selection, guide Al algorithms effectively. Al systems rely on large datasets of high-quality
lesion assessment, and even anticipate complications such as restenosis or ~ imaging and clinical data to identify patterns and make accurate predictions.
stent thrombosis. The integration of Al into interventional cardiology could ~ This data must be comprehensive, diverse, and representative of various
help clinicians navigate complex cases with greater precision and confidence, ~ patient populations to ensure that Al models are robust and generalizable.
reducing the incidence of adverse outcomes and improving the overall ~ Additionally, there is a need for standardization in both data collection and
efficiency of interventions. This paper explores the future potential of Al in interpretation across institutions and devices, which is critical for Al algorithms
interventional cardiology, highlighting the latest developments in predictive to be widely applicable in diverse clinical settings. The issue of data privacy
decision support systems and examining the benefits and challenges of ~ and security is also a significant concern, as patient information needs to
incorporating Al technologies into routine clinical practice. [2] be protected in compliance with regulatory guidelines. Furthermore, Al is not

infallible, and clinicians must remain engaged in decision-making, using Al as
T an assistive tool rather than a replacement for clinical judgment. For Al to be
Descrlptlon truly beneficial, it must be seamlessly integrated into clinical workflows, and

o o ] ) o operators must be adequately trained to interpret Al-generated insights and
Artificial intelligence in interventional cardiology can enhance predictive  recommendations. [5]

decision support in multiple facets of coronary interventions. One of the most
promising applications is the use of Al algorithms in predicting procedural .
outcomes. By analyzing pre-procedural imaging data, Al can help identify CO"C'USIOI‘I

high-risk patients who may have a higher likelihood of complications or poor

outcomes. For example, Al can be used to analyze coronary angiograms, Another critical aspect of LCA is its ability to identify the environmental
computed tomography angiography (CTA), or optical coherence tomography trade-offs associated with recycling processes. For example, while recycling
(OCT) images to assess the severity of coronary lesions, plaque composition, ~ may reduce the need for virgin materials, the transportation of recyclables
and vessel morphology. These analyses can help clinicians decide the most ~ to processing facilities can contribute to greenhouse gas emissions. By
appropriate approach for the intervention, including stent choice, lesion  conducting a comprehensive LCA, organizations can develop strategies to
preparation (such as the need for atherectomy or balloon angioplasty), and minimize these trade-offs, such as optimizing collection routes orimplementing
risk stratification. Al can also be used to predict the likelihood of complications ~ local processing solutions to reduce transportation distances.Another critical
such as stent thrombosis or restenosis, providing valuable insights that guide ~ aspect of LCA is its ability to identify the environmental trade-offs associated
pre-emptive strategies and post-procedural care. [3] with recycling processes. For example, while recycling may reduce the need
for virgin materials, the transportation of recyclables to processing facilities
can contribute to greenhouse gas emissions. By conducting a comprehensive
LCA, organizations can develop strategies to minimize these trade-offs, such
as optimizing collection routes or implementing local processing solutions
to reduce transportation distances.Public engagement and education are
also crucial components of enhanced recycling initiatives. Urban areas can
implement community programs that raise awareness about the importance

Another significant role of Al in interventional cardiology is in real-time
procedural guidance. During a PCI, Al algorithms can process live imaging
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can enhance participation rates and ultimately reduce the volume of waste
that ends up in landfills.
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