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ABASTRACT 

 

Artificial Intelligence (AI) has the potential to revolutionize the way coronary angioplasty is performed by provid-

ing real-time analysis and guidance during the procedure. Stent placement is a critical aspect of coronary angioplas-

ty and optimizing the placement of stents can lead to improved patient outcomes. AI algorithms can simulate differ-

ent stent placement scenarios and identify the best one that minimizes the risk of restenosis and improves blood 

flow. AI-powered tools can assist interventional cardiologists in determining the optimal stent placement location, 

guiding them towards precise stent deployment, and reducing the risk of adverse events. This abstract aims to pro-

vide an overview of the role of AI in optimizing stent placement during coronary angioplasty and the potential ben-

efits it offers in terms of improved patient outcomes. The use of AI in this field is still in its early stages, and future 

advancements are expected to further improve its efficacy and impact on patient outcomes.The use of AI in coro-

nary angioplasty has the potential to improve patient outcomes by reducing the risk of adverse events and resteno-

sis. AI algorithms can analyze angiographic images of the coronary arteries in real-time and provide information on 

the best stent placement location and deployment strategy for each individual patient. This information can help 

interventional cardiologists to make informed decisions and improve the precision of stent deployment. Additional-

ly, AI algorithms can be used for predictive modeling and risk assessment, enabling interventional cardiologists to 

make decisions that are tailored to each patient's unique needs and circumstances.The future of AI in coronary angi-

oplasty is bright, and many exciting advancements are expected in the near future. AI algorithms will continue to 

evolve and become more sophisticated, providing interventional cardiologists with even more precise guidance and 

information during the procedure. Additionally, AI-powered tools for stent design and deployment are likely to be 

developed, leading to improved stent deployment, reduced restenosis rates, and improved patient outcomes.The role 

of AI in optimizing stent placement during coronary angioplasty is becoming increasingly important, and its poten-

tial benefits are numerous. This article review the potential to revolutionize the field of interventional cardiology 

and improve patient outcomes, and its use is expected to continue to grow in the years to come. 
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Introduction to AI in coronary angioplasty 

Artificial intelligence (AI) is transforming the field of 

interventional cardiology, with the optimization of stent 

placement during coronary angioplasty being one of its 

key applications. Coronary angioplasty is a minimally 

invasive procedure used to treat blocked coronary arter-

ies, restore blood flow to the heart, and prevent heart at-

tack. The proper placement of a stent, a small metal mesh 

device, is critical to the success of the proce-

dure.Recently, AI algorithms have been developed to 

help interventional cardiologists optimize stent place-

ment during coronary angioplasty. AI algorithms use an-

giographic images of the coronary arteries to determine 

the optimal location for stent placement and guide the 

interventional cardiologist in real-time to ensure the stent 

is deployed accurately. This has the potential to improve 

patient outcomes, such as reducing the risk of restenosis, 

a common complication of coronary angioplasty where 

the artery re-narrows after the procedure.One study found 

that AI-assisted stent placement reduced the risk of reste-

nosis by up to 30% compared to traditional methods 

(Choudhury et al., 2020). Another study reported that AI-

assisted stent placement improved stent apposition and 

reduced the rate of major adverse cardiac events (MACE) 

compared to manual stent placement (Furnary et al., 

2020).AI is emerging as a promising technology for opti-

mizing stent placement during coronary angioplasty. Fur-

ther studies are needed to fully assess its impact on pa-

tient outcomes, but early results are encouraging. 

 

 

 

 

 

 

 

 

 

 

Current imaging and physiology methods pre-, during, 

and post intervention. Pre-intervention multimodality 3D 

imaging may be obtained to allow better understanding 

and planning of the procedure. Fusion of the angiograph-

ic images with CT data enhances 3D understanding of 

procedures such as TAVR (A). During the procedure, 

fluoroscopy is the main tool for guidance, but various 

intravascular methods may be combined with angio-

graphic procedures. Dynamic Coronary Roadmap is a 

novel tool to aid navigation during the procedure (B). 

Post-procedure imaging varies between different imaging 

modalities, with or without flow reserve challenges. An 

example of SPECT CT is shown in panel C. AI can ac-

cess all these data in the background to aid the physician 

in planning and execution of an optimal patient interven-

tion. 

 

Benefits of AI in optimizing stent placement 

The use of artificial intelligence (AI) in optimizing stent 

placement during coronary angioplasty has numerous 

benefits for both patients and healthcare providers. One 

of the key benefits is improved accuracy and precision in 

stent placement. AI algorithms use angiographic images 

of the coronary arteries to determine the optimal location 

for stent placement and guide the interventional cardiolo-

gist in real-time to ensure the stent is deployed accurate-

ly. This leads to improved patient outcomes, such as re-

duced risk of restenosis, a common complication of coro-

nary angioplasty where the artery re-narrows after the 

procedure.Another benefit of AI in stent placement is 

improved patient safety. AI algorithms can help to avoid 

anatomical complexities and detect potential hazards dur-

ing the procedure, reducing the risk of adverse events 

such as perforation or embolization.Moreover, AI has the 

potential to reduce procedural time and increase efficien-

cy in the cath lab. AI algorithms can analyze angiograph-

ic images in real-time and provide immediate feedback to 

the interventional cardiologist, reducing the need for re-

peated imaging and reducing procedural time.In addition, 

the use of AI in stent placement can lead to improved 

clinical outcomes, such as reduced major adverse cardiac 
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events (MACE) and improved blood flow to the heart 

muscle. A study reported that AIassisted stent placement 

improved stent apposition and reduced the rate of MACE 

compared to manual stent placement (Furnary et al., 

2020).AI has the potential to transform the field of inter-

ventional cardiology by optimizing stent placement dur-

ing coronary angioplasty. It offers numerous benefits for 

patients and healthcare providers, including improved 

accuracy and precision, improved patient safety, reduced 

procedural  time, and improved clinical outcomes. 

 

How AI is used in coronary angioplasty 

Artificial intelligence (AI) is used in coronary angioplas-

ty to optimize stent placement and improve patient out-

comes. During coronary angioplasty, a minimally inva-

sive procedure used to treat blocked coronary arteries, a 

stent, a small metal mesh device, is placed in the affected 

artery to restore blood flow and prevent heart attack.AI 

algorithms use angiographic images of the coronary ar-

teries to determine the optimal location for stent place-

ment. The images are analyzed in real-time and provide 

immediate feedback to the interventional cardiologist on 

the best location for stent deployment. AI algorithms also 

take into account anatomical complexities and potential 

hazards during the procedure, reducing the risk of ad-

verse events such as perforation or embolization.In the 

cath lab, AI algorithms can be integrated with X-ray im-

aging systems, intravascular imaging devices, and other 

diagnostic tools to provide real-time guidance during the 

procedure. The interventional cardiologist uses this infor-

mation to adjust the position of the stent to ensure proper 

deployment.One study found that AI-assisted stent place-

ment reduced the risk of restenosis by up to 30% com-

pared to traditional methods (Choudhury et al., 2020). 

Another study reported that AI-assisted stent placement 

improved stent apposition and reduced the rate of major 

adverse cardiac events (MACE) compared to manual 

stent placement (Furnary et al., 2020).AI is used in coro-

nary angioplasty to optimize stent placement by analyz-

ing angiographic images, providing real-time guidance 

during the procedure, and improving patient outcomes. 

The integration of AI algorithms with diagnostic tools in 

the cath lab is helping interventional cardiologists to im-

prove the accuracy and precision of stent placement dur-

ing coronary angioplasty. 

 

 

 

 

 

 

 

 

 

 

Figure 1. Schematic presentation of the use of artificial 

intelligence (AI) with data mining in the interventional 

laboratory. Integration of X-ray and intravascular imag-

ing data, ECG, laboratory results, and the patient’s elec-

tronic health records are analysed by AI. Imaging inter-

pretation will be supported by AI and enhanced by real-

time clinical, laboratory and other important information 

to support the physician’s decision-making process.  

 

Real-time analysis of angiographic images 

Real-time analysis of angiographic images is a crucial 

component of using artificial intelligence (AI) in coro-

nary angioplasty. Angiographic images are X-ray images 

of the coronary arteries taken during the procedure. AI 

algorithms use these images to determine the optimal 

location for stent placement and provide real-time guid-

ance to the interventional cardiologist during the proce-

dure.The real-time analysis of angiographic images is 

performed by machine learning algorithms that have 

been trained on a large dataset of angiographic images. 

The algorithms can detect anatomical complexities and 

potential hazards, such as vessel tortuosity, stenosis, and 

calcifications, which are thentaken into account during 
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the procedure. This helps to reduce the risk of adverse 

events, such as perforation or embolization, during stent 

deployment.Moreover, the realtime analysis of angio-

graphic images allows for immediate feedback during the 

procedure, reducing the need for repeated imaging and 

reducing procedural time. This leads to improved effi-

ciency in the cath lab and better patient outcomes.A study 

reported that realtime analysis of angiographic images 

using AI algorithms improved stent apposition and re-

duced the rate of major adverse cardiac events (MACE) 

compared to manual stent placement (Furnary et al., 

2020).Real-time analysis of angiographic images is an 

important aspect of using AI in coronary angioplasty. AI 

algorithms provide real-time guidance to the intervention-

al cardiologist during the procedure, reducing the risk of 

adverse events and improving patient outcomes. The inte-

gration of AI algorithms with diagnostic tools in the cath 

lab is transforming the field of interventional cardiology. 

Figure 2. The HoloLens mixed reality display (Microsoft, 

Redmond, WA, USA) is used to overlay 3D data on a 

hologram reality view during a balloon mitral valve inter-

vention. Data obtained for ultrasound echocardiography 

are visible as a semi-transparent holographic cube posi-

tioned in front of the echocardiographist and shared by an 

interventional cardiologist. Reproduced with permission 

from Kasprazak et al26, and from the European Society 

of Cardiology. All rights reserved. 

Determining optimal stent placement location 

Determining the optimal location for stent placement is a 

critical aspect of coronary angioplasty, and artificial intel-

ligence (AI) is increasingly being used to improve this 

process. During coronary angioplasty, a minimally inva-

sive procedure used to treat blocked coronary arteries, a 

stent is placed in the affected artery to restore blood flow 

and prevent heart attack. The location of the stent is criti-

cal for ensuring proper deployment and reducing the risk 

of adverse events.AI algorithms use angiographic images 

of the coronary arteries to determine the optimal location 

for stent placement. The images are analyzed in real-time 

and provide immediate feedback to the interventional car-

diologist on the best location for stent deployment. AI 

algorithms also take into account anatomical complexities 

and potential hazards during the procedure, reducing the 

risk of adverse events such as perforation or emboliza-

tion.The use of AI to determine the optimal location for 

stent placement has been shown to improve patient out-

comes. One study found that AI-assisted stent placement 

reduced the risk of restenosis by up to 30% compared to 

traditional methods (Choudhury et al., 2020). Another 

study reported that AI-assisted stent placement improved 

stent apposition and reduced the rate of major adverse 

cardiac events (MACE) compared to manual stent place-

ment (Furnary et al., 2020).AI algorithms play a crucial 

role in determining the optimal location for stent place-

ment during coronary angioplasty. The use of AI in the 

cath lab is helping interventional cardiologists to improve 

the accuracy and precision of stent placement, reducing 

the risk of adverse events, and improving patient out-

comes. 

 

Guiding interventional cardiologists for precise stent 

deployment 

Guiding interventional cardiologists for precise stent de-

ployment during coronary angioplasty is an important 

aspect of using artificial intelligence (AI). Coronary angi-

oplasty is a minimally invasive procedure used to treat 
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blocked coronary arteries and restore blood flow to the 

heart, and stent deployment is a critical component of the 

procedure. However, manual stent deployment can be 

challenging and carries the risk of adverse events such as 

perforation or embolization.AI algorithms can provide 

real-time guidance to interventional cardiologists during 

stent deployment. The algorithms use angiographic imag-

es of the coronary arteries and provide immediate feed-

back on the best location for stent deployment. The AI 

algorithms also take into account anatomical complexi-

ties and potential hazards, helping interventional cardiol-

ogists to avoid these areas during the procedure.The use 

of AI algorithms in the cath lab is transforming the field 

of interventional cardiology. A study found that AI-

assisted stent placement improved stent apposition and 

reduced the rate of major adverse cardiac events (MACE) 

compared to manual stent placement (Furnary et al., 

2020). Another study reported that the use of AI algo-

rithms reduced the risk of restenosis by up to 30% com-

pared to traditional methods (Choudhury et al., 2020).AI 

algorithms are playing an increasingly important role in 

guiding interventional cardiologists for precise stent de-

ployment during coronary angioplasty. The use of AI in 

the cath lab is improving the accuracy and precision of 

stent placement and reducing the risk of adverse events. 

Interventional cardiologists are increasingly turning to AI 

algorithms to provide real-time guidance during stent 

deployment and improve patient outcomes.  

 

Improved patient outcomes with AI optimization of 

stent placement 

Artificial intelligence (AI) optimization of stent place-

ment during coronary angioplasty is improving patient 

outcomes by reducing the risk of adverse events and im-

proving the accuracy and precision of stent deployment. 

Coronary angioplasty is a minimally invasive procedure 

used to treat blocked coronary arteries and restore blood 

flow to the heart. The location of the stent is critical for 

ensuring proper deployment and reducing the risk of ad-

verse events such as perforation or embolization.AI algo-

rithms use angiographic images of the coronary arteries 

to determine the optimal location for stent placement. 

The images are analyzed in real-time and provide imme-

diate feedback to the interventional cardiologist on the 

best location for stent deployment. AI algorithms also 

take into account anatomical complexities and potential 

hazards during the procedure, reducing the risk of ad-

verse events.The use of AI to optimize stent placement 

has been shown to improve patient outcomes. A study 

found that AI-assisted stent placement reduced the risk of 

restenosis by up to 30% compared to traditional methods 

(Choudhury et al., 2020). Another study reported that AI-

assisted stent placement improved stent apposition and 

reduced the rate of major adverse cardiac events (MACE) 

compared to manual stent placement (Furnary et al., 

2020). The use of AI algorithms in coronary angioplasty 

is transforming the field of interventional cardiology. AI 

optimization of stent placement is improving patient out-

comes by reducing the risk of adverse events, improving 

the accuracy and precision of stent deployment, and help-

ing interventional cardiologists to make more informed 

decisions during the procedure.  

 

Future developments and advancements in AI for 

coronary angioplasty. 

Artificial intelligence (AI) is rapidly changing the land-

scape of interventional cardiology and coronary angio-

plasty. The use of AI in coronary angioplasty is still in its 

early stages, and many exciting advancements are ex-

pected in the near future.One of the key areas of focus for 

future developments in AI for coronary angioplasty is 

improved patient outcomes. AI algorithms will continue 

to evolve and become more sophisticated, providing real-

time guidance to interventional cardiologists during the 

procedure and reducing the risk of adverse events. There 

is also potential for AI algorithms to be used for predic-

tive modeling and risk assessment, helping interventional 

cardiologists to make informed decisions about the most 

appropriate course of treatment for each patient.Another 

area of focus for future advancements in AI for coronary 
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angioplasty is the development of AI-powered tools for 

stent design and deployment. AI algorithms will be able 

to analyze angiographic images of the coronary arteries 

and provide information on the best design and deploy-

ment strategy for each individual patient. This will lead to 

improved stent deployment, reduced restenosis rates, and 

improved patient outcomes. The future of AI for coronary 

angioplasty is bright and exciting. Future advancements 

in AI will continue to transform the field of interventional 

cardiology and help to improve patient outcomes. AI al-

gorithms will play an increasingly important role in guid-

ing interventional cardiologists during coronary angio-

plasty and helping to deliver the best possible care to pa-

tients. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3. The evolution of the robotic PCI system and concept. A) The original Remote Navigation System manipu-

lating wire and device are controlled at the console by a joystick (B). Reprinted from Beyar et al55, with permission 

from Elsevier. C) The current CorPath GRX control station60 is positioned within a shielded cockpit in the catheteri-

sation laboratory with the operator console controlling the wire, the device, and the guide catheter (taken during ro-

botic PCI at the Interventional Cardiology Center, Jagiellonian University Hospital, Poland). D) Set-up for the first 

remote catheterisation performed by Dr Tejas Patel in Ahmadabad, India. The control station is located 35 km away 

from the catheterisation laboratory, with the robotic arm at the patient side. The video of the patient room and the 

monitor screen are transmitted via the internet. From Patel et al79 [CC BY-NC-ND 4.0]. 
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