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Abstract 

Background: Artificial intelligence (AI) has reached expert-level accuracy in interpreting intravascular 

ultrasound (IVUS) images. Automated lesion assessment shows a 0.998 correlation with expert consensus on 

stent sizing. However, 40% of interventional cardiology fellows struggle to identify calcium that needs 

modification, and 35% inaccurately size stents by more than 0.5mm—a mistake directly tied to patient 

complications. Despite the combination of proven technology and documented educational shortcomings, no 

studies have explored whether AI could help close this competency gap. Methods: Our study reviewed the 

existing research on AI validation in IVUS interpretation and its impact on educational outcomes in 

interventional cardiology training, looking for any links between these areas. Results: Our analysis shows that 

there are no studies that evaluate AI-enhanced IVUS education. Despite AI systems being clinically validated in 

234 patients with 8,076 images, and having established multi-vendor compatibility, their use in education has 

not been tested. Evidence from optical coherence tomography is also concerning. While AI assistance improved 

efficiency by 23%, it also created dependency, with performance dropping when it was removed. Furthermore, 

70-90% of users wrongly accepted incorrect AI recommendations. Conclusions: There's a significant gap in 

research on how to apply advanced technology in education. We suggest a series of studies to find out if using 

AI in education can speed up skill development, reduce bias from automation, and ultimately lead to better 

patient outcomes. Without this evidence, it's unclear whether implementing AI in education is beneficial or not. 
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1. Introduction 

There's a significant gap in interventional cardiology education. On one hand, automated lesion 

assessment gets an intraclass correlation coefficient of 0.998 with expert consensus for stent sizing 

decisions [1]. On the other hand, 40% of graduating fellows can't identify calcium that needs to be 

modified, and 35% incorrectly size stents by more than 0.5mm [2]. What's missing is any evidence on 

whether one of these issues could help address the other.  

This gap has significant clinical implications. Using IVUS to guide percutaneous coronary 

intervention (PCI) cuts target lesion failure by 35% and stent thrombosis by 50% compared to using 

angiography alone [10]. Fellows who complete training without mastering IVUS interpretation miss 

out on these potential benefits. Fortunately, FDA-cleared systems that can potentially bridge this 

competency gap are already being used in clinical settings [1]. The question that remains is whether 

these tools can effectively teach, not just perform.  

Our review of the literature shows that there's a complete lack of research on AI-enhanced IVUS 

education [1-10]. Given the existence of validated tools and documented failures, this gap in the 
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literature highlights the key point of this paper: studying AI-enhanced IVUS education is not just 

advisable, but crucial.  

2. The Current Evidence Landscape 

2.1. Technological Validation Without Educational Translation 

AI's technical capabilities in IVUS interpretation have been well-established. An automated 

lesion assessment system, tested on 234 patients with 8,076 cross-sectional images, shows a high level 

of agreement with expert judgment [1]. Segmentation algorithms produce correlations above 0.99 

with manual measurements [8]. End-diastolic frame detection ensures consistent timing [7]. The 

system is also compatible across major platforms [9].  

These accomplishments directly address documented gaps in education. For example, 40% of 

fellows can't accurately identify when calcium needs modification, which could be improved by AI 

that can do so accurately [2]. Likewise, 35% of fellows incorrectly size stents, and they might benefit 

from working with systems that have a near-perfect 0.998 correlation with expert opinions [1,2]. 

However, this logical connection remains purely theoretical—there's no evidence to support or refute 

it.  

2.2. Educational Failures Despite Established Frameworks 

Competency gaps in IVUS interpretation aren't just anecdotal – they're systematically 

documented through validated assessment frameworks. Yet, despite structured curricula and clear 

performance standards, these gaps continue. The current training methods, based on apprenticeship 

models, produce uneven results, leaving a significant number of graduates unprepared for 

independent practice.  

Against a backdrop of clear clinical benefits, this educational crisis is unfolding. IVUS guidance 

has shown a 35% reduction in target lesion failure and a 50% reduction in stent thrombosis, but only 

if it's interpreted accurately [10]. Unfortunately, 40% of new operators lack the basic skills to realize 

these benefits for their patients.  

3. Cautionary Evidence from Related Domains 

Although there's currently no educational data specific to IVUS, studies on optical coherence 

tomography (OCT) provide valuable insights that complicate the idea of technology being the sole 

solution. Using AI to aid in OCT interpretation reduced the time it took by 23%, indicating potential 

efficiency gains [3]. However, this improvement was short-lived—when AI support was removed, 

performance quickly returned to its original level. This suggests a dependency on AI rather than 

learning, and efficiency without the necessary education.  

What's even more troubling, research shows that AI systems often make incorrect 

recommendations, and users, especially those new to the field, are surprisingly vulnerable to 

automation bias. A digital feedback course may improve theoretical knowledge, but it doesn't 

necessarily translate into more accurate measurements [6]. These findings don't necessarily mean AI-

enhanced education will fail, but they highlight the risk of implementing it without careful thought, 

which could create operators who are unable to work independently—a solution that might be worse 

than the problem.  

4. The Urgency of Now 

Three factors come together to make this research pressing rather than just significant. First, the 

technological infrastructure is in place and growing. Putting off "better" AI overlooks that current 

systems already match expert performance for key educational goals [1,7,8,9]. Second, every 

fellowship cycle that passes without tackling the 40% failure rate keeps patient care subpar [2]. Third, 
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other specialties are moving ahead—radiology and pathology are incorporating AI into their 

educational programs, while interventional cardiology debates the issue.  

Continuing to do nothing is getting more expensive every year. Graduates from fellowship 

programs lack the necessary skills, patients receive less-than-optimal care, and proven technologies 

are left unused in education. At the same time, decisions about using AI in medical education will be 

made with or without solid evidence. The industry will market its products, institutions will adopt 

them, and fellows will train using them—either with guidance from research or simply based on 

assumptions.  

5. A Research Agenda, Not an Implementation Plan 

Our analysis doesn't endorse the use of AI in IVUS education. Instead, it highlights the need for 

further research to inform decision-making. Three separate studies could help fill the current gaps in 

evidence.  

Our top priority is to determine whether AI enhances or hinders learning. Does interacting with 

AI systems speed up skill acquisition, or does it create a dependence? Can skills learned with AI 

assistance apply to unassisted practice? Can training methods counteract the automation bias seen in 

other areas? These basic questions call for controlled educational studies that compare AI-assisted 

training with traditional methods.  

Once benefits become clear, the next phase would focus on fine-tuning the implementation. The 

key questions are how to integrate AI into existing curricula, what safeguards are needed to prevent 

over-reliance while still reaping efficiency gains, and how to balance independent interpretation 

skills with AI proficiency. To answer these questions, we need to conduct ongoing research within 

real-world fellowship programs.  

True validation requires long-term follow-up. Do operators trained with AI help achieve better 

clinical outcomes? Does any educational benefit last into their independent practice? These answers 

come from carefully tracking graduates into their early careers.  

Most importantly, we need to set clear failure criteria ahead of time. If AI doesn't significantly 

boost our skills, if automation bias is too hard to overcome, or if our skills disappear without 

technological support, then we should explore alternative approaches. The objective is to gather 

evidence, not just validate our existing assumptions.  

Addressing Predictable Objections 

There are several objections to this research agenda that need to be addressed ahead of time. The 

argument that "technology doesn't belong in medical education" overlooks the fact that current 

methods lead to a 40% failure rate [2]. The real question is not whether change is necessary, but which 

changes to prioritize. AI is one option that deserves a thorough, evidence-based evaluation alongside 

others.  

Concerns that AI will lead to dependent operators are backed by OCT data that reveals 

performance reversion without support [3]. This legitimate worry calls for cautious research on 

educational use, not giving up on investigation. To prevent dependency, we need to study it, not shy 

away from it.  

Proposing to wait for further clinical validation misses the difference between clinical and 

educational validation. Today's AI systems already match expert clinical performance [1,7,8,9]. 

What's missing is proof of educational value—a distinct question that calls for different approaches.  

Claiming that implementation complexity prevents investigation conflates difficulty with 

impossibility. Research will show whether challenges can be overcome or are insurmountable. 

Presuming failure without evidence is as flawed as presuming success.  
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6. The Path Forward 

Interventional cardiologists have a clear choice to make. We can recognize that there's no 

evidence showing a link between validated AI tools and educational outcomes, and work to generate 

that evidence. Or we can stick with training methods that fail 40% of fellows, while potentially useful 

technology remains unexplored in education.  

Implementing this choice demands collaboration from multiple stakeholders. Industry partners 

that have already invested in clinical validation should also support educational research. Academic 

institutions should dedicate time and resources to educational innovation. Professional organizations 

should make educational research a priority alongside clinical guidelines. Regulatory agencies 

should establish clear pathways for assessing educational AI, separate from clinical approval.  

7. Conclusions 

Current evidence paints a clear picture: while AI tools are proven effective, educational systems 

are still failing, and no research links the two. This isn't a complex issue that needs in-depth analysis 

or a contentious claim that requires heated discussion. Instead, it's a simple knowledge gap that calls 

for straightforward research.  

At the intersection of technological capability and educational need, we find a gap in evidence 

to guide their integration. On one hand, AI systems are achieving expert-level performance. On the 

other, fellows are showing significant competency gaps. We still don't know if one can help address 

the other.  

Tools are already available—AI systems with proven clinical accuracy. There's a clear need—

around 40% of fellows struggling with fundamental competencies. Research methods are well-

established—controlled educational trials with clear goals. What's missing is the commitment to 

bring these elements together through thorough investigation.  

It's not a push for implementing AI in IVUS education, but rather a demand for evidence that 

would support or counter such a move. Until we have that evidence, both enthusiasm and skepticism 

are equally baseless, and our fellows keep graduating with a 40% chance of being underprepared for 

the procedures they'll perform.  
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