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How is your institution currently using
artificial intelligence (Al) for structural heart
intervention?

Dr. Coylewright: Al can be used in a variety of ways
to improve care for patients eligible for a structural heart
intervention, and a place to start is in the identification and

management of currently underrecognized and undertreat-
ed patients with valvular heart disease. For example, there
are very specific disparities that have been outlined regard-
ing access to care for patients with severe aortic stenosis
(AS). We have been undertreating women and patients

of racial and ethnic minority groups, and it has led to dis-
parities in health outcomes. Use of Al to send automated
notifications of echocardiogram results showing severe AS
can play a critical role in the detection and management of
patients with AS.

The use of automated alerts to notify clinicians of
patients who may benefit from a structural heart interven-
tion is already proven in the research literature.» Tanguturi
et al published a pragmatic, cluster randomized clinical trial
evaluating use of electronic notifications to detect patients
with AS." This paper showed that by identifying patients
who had a transthoracic echocardiogram with a class |
indication for aortic valve replacement and then generat-
ing automated alerts to clinicians, there were several key
outcomes. The proportion of patients treated significantly
increased, and significant disparities in use of aortic valve
replacement for men and women were reduced. Kirby et al
evaluated use of electronic health record (EHR) alerts to
provide feedback and recommendations for specialist refer-
ral for severe AS. After implementation, the referral rate was
97.5%, which was a 24.6% increase (P < .001).2

As cardiovascular clinicians, we do our best to offer thera-
pies equitably to every patient who comes to us. A lot of
the treatment biases that we have are quite unconscious.
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So, having some automation in the process of detection
and management may be helpful to address some of these
barriers to treatment.

We are all eager to have access to more programs
using Al that help us be increasingly specific about how
we select patients who are appropriate to be evaluated
in the valve clinic. It will be important that these tools
are codesigned with clinicians and patients to ensure
that they are keeping patients at the center.

Dr. Srivastava: At our institution, Al has been
advanced most in the area of preprocedural imaging for
structural interventions. All patients typically undergo
imaging before their implant, often with cardiac CTA,
which we can then upload into software that can pro-
vide three-dimensional models of the left atrial append-
age, elucidating optimal landing zones and device sizing.
Ultimately, this helps streamline the procedure, improves
procedural success, and reduce both the number of
devices deployed and overall resource use.

At which stages of the structural heart
workflow—evaluation, imaging, procedural
planning, or follow-up—do you anticipate
Al-supported tools being most impactful?

Dr. Allaham: Al has the potential to be impactful
across the entire transcatheter aortic valve replacement
(TAVR) workflow—from evaluation to long-term follow-
up. We are already seeing promising data demonstrating
its ability to automate the diagnosis of severe AS on echo-
cardiography, enhance risk stratification, optimize prepro-
cedural CT planning, and improve outcome prediction.>®

In my view, the most transformative impact will likely
occur at the stages of imaging analysis and procedural
planning. Al can standardize measurements across com-
plex anatomy, reduce interobserver variability, and extract
subtle morphologic and hemodynamic features that may
not be readily apparent to the human eye. This becomes
particularly valuable in anatomically challenging scenarios,
such as borderline annular sizing, low coronary heights,
and complex left ventricular outflow tract anatomy,
where small differences can significantly affect outcomes.

As these tools become more integrated into routine
practice, they will streamline workflow, reduce intrapro-
cedural trial and error, and enhance procedural efficiency.
Ultimately, the greatest value may not simply be opera-
tional—it will be clinical. Al-driven risk modeling and per-
sonalized outcome prediction will allow us to have more
precise, patient-specific discussions about procedural risks
and expected benefits. That level of personalization sup-
ports shared decision-making and leads to more informed,
value-based care for patients with severe AS.
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Dr. Srivastava: In the left atrial appendage workflow
in the near term, we hope to employ Al to inform opti-
mal patient selection to identify patients most likely to
sustain benefits of the device and anticipate those with
a high chance for procedural complication, as well as
anatomies with high risk for peridevice leak or device-
related thrombus. Another vision for application of Al
in this space would include developing interfaces to use
with trainees to allow for improved hands-on exposures
prior to implants in patients.

What are the key challenges with integrating Al
or machine learning software into clinical prac-
tice? What considerations are unique to imple-
menting these tools within a TAVR program?

Dr. Allaham: Integrating Al into clinical practice
presents both technical and cultural challenges. In TAVR
specifically, the next phase of Al adoption must prioritize
transparency, reproducibility, and equity. Models need
robust external validation across diverse patient popula-
tions, standardized reporting of development methods
and limitations, and prospective evaluation of real-world
clinical impact. Without that level of rigor, it becomes
difficult to build trust among clinicians.

Another key consideration is interpretability.
Physicians are unlikely to rely on “black box” algorithms
in high-stakes structural interventions unless they under-
stand how outputs are generated and where limitations
exist. Education is therefore critical—not just awareness
of available tools but also meaningful training on how to
interpret Al-derived risk estimates and integrate them
into decision-making without overreliance.

Within a TAVR program, there are additional workflow
considerations. These tools must integrate seamlessly
into existing imaging platforms, heart team discussions,
and procedural planning software. Adoption will be
limited if implementation disrupts workflow instead of
enhancing efficiency.

From an evidence standpoint, while early data sup-
porting Al in TAVR are promising, our field remains
firmly grounded in evidence-based medicine. Broader
prospective studies demonstrating improved outcomes,
procedural efficiency, or cost-effectiveness will be essen-
tial before widespread adoption.

Finally, financial considerations cannot be ignored. The
up-front cost of implementation, software integration,
and training must be justified by measurable clinical and
operational value. | suspect that as the technology matures
and commercial competition increases, cost-effectiveness
will become clearer, particularly if Al demonstrably reduces
complications, procedural variability, or resource utilization.
Ultimately, successful integration will depend not only on
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technologic innovation but also on trust, validation, work-
flow alignment, and measurable patient benefit.

How might automation and Al help address
disparities for structural heart disease in gen-
eral? And for AS diagnosis, referral patterns,
and access to TAVR?

Dr. Coylewright: We know that there are disparities
in care when it comes to the treatment of AS, whether
via TAVR or surgical aortic valve replacement (SAVR).
Disparities are seen in terms of gender, race and ethnicity,
and geography. We continue to focus on geography specifi-
cally for two reasons: (1) geography often helps us predict
areas where racial/ethnic disparities in care begin, and (2)
there is a significant disparity of treatment among patients
who live in rural areas.”®

This is currently true where | practice at a rural hospital
in northern Minnesota. We've been thinking about how
we can continue to focus on bringing best practices and
effective interventions to our patients in our rural location.
I am a member of the steering committee for the large
ALERT study investigating the role of Al-powered EHR
notifications to improve care delivery for patients with AS
and mitral regurgitation. Our methods paper is published,
and our study outcomes were presented at the American
College of Cardiology Scientific Sessions in March 2026."

However, there is a role for Al in disease detection and
management that goes above and beyond this. There is
very early work focused on how to use Al to detect valve
disease via electrocardiograms, how machine learning can
optimize our interpretation of echocardiographic data
(especially the challenging low-flow, low-gradient patient),
and using Al to predict progression of disease, a key interest
noted by our patients.

Based on patient forums involving patients with AS and
similar work in tricuspid regurgitation (TR), early patient
engagement in their valvular heart disease journey is both
patient-centered and patient-desired. | recently published a
paper on meeting with TR patients and asking about their
goals and preferences, not just for treatment of their disease
but also for how we partner with them and coproduce their
health care.’® In these forums, patients emphasized that they
would like more information earlier in the disease process.

Our goal is to use Al as a tool to identify patients with
risk factors for AS and have the hospital system reach out
to them directly with a variety of forms of education. We
hope that patients can come to the clinic informed about
the disease process and engage as partners in their care.
Ultimately, it is not enough to detect the disease; we want
to ensure that patients are informed so they are ready to
share their goals and preferences and participate in shared
decision-making.

Given that many Al models are trained on
data sets lacking racial, socioeconomic, and
sex diversity, what safeguards are needed to
ensure unbiased and clinically reliable predic-
tions in TAVR care?

Dr. Coylewright: This is a really important question.
In the development of Al models, are we baking in any
biases? These could be from the data set itself or from
those designing our earliest models. Thus, it's important
to have a variety of people working together to ensure
that the Al models we are developing treat people
equitably, with safeguards in place, and do not provide
greater distance between us and our patients.

There is a risk with Al It can make the work we do easier
and faster, but this is where we can fall into a trap. Making
decisions with patients and caring for them throughout
their health care journey is not typically easy or fast—it’s
messy and complex, and it requires a lot of human-to-
human interactions, the tough work of listening.

As we are designing Al models in our own health sys-
tem and thinking about how best to partner with our
patients, we need to keep these considerations in mind.
The best way to do this is to have different voices at the
table—clinicians, advanced practice clinicians, and nurs-
es, but also patients and families. They can help us under-
stand what drives patients further away from connection
with the health care system versus bringing them in.

It's very important that we look at who is designing
the models and for what purpose. In health care, our
goals are ideally different than marketing, for example.
We want tools that bring us closer in human relationship
to our patients—not further away.

Looking ahead, how could predictive Al mod-
els transform long-term valve surveillance,
and how do you envision the TAVR landscape
evolving over the next decade?

Dr. Allaham: Valve failure after TAVR is fortunately
uncommon, but durability is still something we think
about carefully, especially as we're treating younger and
lower-risk patients who are expected to live many years
after their procedure. One of the challenges is that predict-
ing which valve might fail isn’t straightforward. It’s rarely
just one factor—it’s usually a combination of patient
characteristics, anatomy, imaging findings, and procedural
details. That's where Al becomes very interesting.

Al can look at large amounts of data at once—imaging,
clinical information, procedural variables—and identify
patterns that may not be obvious to us in real time."" It
can help flag patients who may be at higher risk of valve
dysfunction, leaflet thrombosis, or subtle changes that
could progress over time. In some cases, Al tools can even
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simulate what the valve might look like after implantation
and help anticipate potential problems before they occur.

The real value isn’t just prediction—it’s earlier detection
and better follow-up. If we can identify valve dysfunction
sooner, we can adjust medical therapy, optimize antico-
agulation strategies, and monitor patients more closely.
That ultimately helps prevent complications and protects
long-term outcomes.

Dr. Coylewright: This question is about technical preci-
sion. Al models that are designed to help us understand
and better predict how the first valve will land and fit with-
in the patient’s anatomy will help us determine a few differ-
ent things. First is how valve durability is impacted by the
type and size of valve selected, the degree of calcification,
and other anatomic factors. Currently, we have very generic
rules that lack a level of personalization and prediction that
may be more possible with Al-driven models. Right now,
we will look at that TAVR once a year with echocardiog-
raphy and a sudden rise in valve gradient will be a surprise;
perhaps this can be predicted and thus prevented.

Notably, we do have data showing that both TAVR and
SAVR perform very well at 7 years. Still, there are patients
who develop structural valve deterioration, which may
be related to which valve type and size was chosen for a
specific anatomy or how a valve was implanted, including
pre- or post—balloon dilation. Learning models that incor-
porate thousands of patient outcomes may help us not
only simulate acute procedural outcomes but also predict
longer term outcomes, which is critical for the lifetime
management of valve disease.'>'?

When the valve does fail, the ability to predict what
treatment should be offered is another potential avenue
for Al. Right now, when we put in the index valve, there are
only crude ways to predict how we might be able to serve
this patient for a second valve implantation. We look at
things like annular size, the sinuses of Valsalva, and degree
of calcification, but it is not a very sophisticated process.
When sitting down as a heart team for a case of AS—con-
sidering TAVR versus SAVR or choosing between multiple
valve platforms—it would be terrific if we could quickly
visualize the way the first valve will land, the shape it will
take, and its hemodynamics, and the same for the second
valve. This would provide us with the kind of precise selec-
tion of an index valve that will optimize valve performance
and minimize the need for multiple valve interventions.

Further, it would inform our shared decision-making and
allow greater clarity in our communication with patients
about why, in some anatomies, an initial SAVR followed by
a TAVR may be more likely to accomplish their long-term
goals. It could also give us a better understanding of which
patients are very low risk for a future TAVR explant, offer-
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ing younger patients—who are balancing work and family
responsibilities—the option of a minimally invasive proce-
dure now with surgery later.

Overall, | think the use of Al here can provide a wealth of
information for us and our patients, allowing us to sit down
with them and say (in more patient-friendly terms), “Here is
what we predict based on an informed modeling of the opti-
mized lifetime management of your aortic valve disease.”

How might Al improve communication and col-
laboration across the multidisciplinary heart
team?

Dr. Coylewright: There are so many ways that we can
improve communication across our multidisciplinary team.
I'm leading one of the largest studies of the heart team ever
performed, called the EVOLVE study. It is a mixed-method
study, meaning it is both quantitative (who is involved, the
time spent planning) and qualitative (the attitudes and
beliefs around how they interact with each other and how
that could improve over time).

Post-COVID, many have moved heart teams to com-
pletely virtual models. They are communicating with a mix
of in-person and virtual attendance, mixed in with EHR
chats, some texting and some phone discussions, and with a
lot of multitasking and split attention during meetings. Not
many sites are physically meeting together in clinic with the
patient. There are a lot of opportunities for miscommunica-
tion in our current model, and there are opportunities for
improving this through Al. One way is through limiting the
time that physicians are spending doing procedural plan-
ning alone at their desk. Having our own in-hospital models
to predict valve fit and function would give us the necessary
time to sit down together as a heart team, working on our
collaborative skill sets. These human-to-human interactions
are so necessary to avoid burnout and lead to professional
satisfaction. Importantly, they help us develop a true expert
team that enjoys working together. These are the things
that are going to drive success in health care.

Ultimately, our challenge will be in allowing technology
to bring us closer together rather than push us further
apart. We have prior examples of this happening, so it
really will depend on an intentionality of how we use Al
tools. Much of this will start by reducing the time spent on
planning and optimizing how we communicate with each
other, both to avoid duplication of efforts and to ensure
we have the time to sit down together at the table.

What should the primary research priorities
be for Al in structural interventions in the next
decade?

Dr. Srivastava: As Al is incorporated into procedural
practice, we should engage experienced proceduralists
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alongside trainees to prevent deskilling and ensure these
technologies enhance rather than erode clinical expertise.
Deskilling, which refers to the decay of critical analysis skills
that are outsourced to Al and automation or failure to
develop these cognitive muscles due to early adoption of
technology, can lead to downstream effects that may be
difficult to quantify and may only surface during inevitable
malfunctions of technology and during the aberrant and
unusual cases. Retaining the ability to analyze and adapt
fluidly will ultimately optimize the potential of Al. A recent
article by Budzyn et al showed a reduction in adenoma
detection rate by endoscopists after withdrawal of Al soft-
ware after it had briefly been adopted, demonstrating the
potential for deskilling to occur as Al is integrated in prac-
tice.' Research priorities should include mechanisms to
augment training that retains critical analysis skills as well as
mechanisms to mitigate deskilling of proceduralists.

Dr. Allaham: Al research in structural heart disease
is growing rapidly, and we're already seeing meaningful
progress across diagnosis, imaging interpretation, risk
stratification, procedural planning, and outcome predic-
tion. Our group recently wrote a comprehensive review
summarizing the current clinical application of Al in struc-
tural heart disease, and that manuscript has been accepted
in Journal of the Society for Cardiovascular Angiography &
Interventions.

Looking ahead, | think the key research priorities over the
next decade, and especially in TAVR, should focus on mov-
ing from “promising models” to tools that are truly reliable,
fair, and clinically actionable.

First, we need stronger validation and generalizability.
Many algorithms perform well in single-center or curated
data sets, but the next step is demonstrating consistent
performance across different hospitals, scanners, workflows,
and diverse patient populations.

Next, equity and bias must be front and center. If Al tools
are trained on nonrepresentative data, they risk worsening
disparities rather than improving care. Ensuring fairness
across sex, race/ethnicity, socioeconomic status, and ana-
tomic variability will be essential.

| see major opportunity in improving preprocedural
planning and procedural simulation, particularly for TAVR
and transcatheter mitral interventions, where predicting
complications, optimizing valve sizing/positioning, and
anticipating coronary or conduction issues could meaning-
fully improve safety and efficiency. Al has been well studied
in diagnosis, risk stratification, and outcome prediction,
with meaningful progress in each of these areas. However,
there is still substantial opportunity in preprocedural
planning and procedural simulation. Moving toward reli-
able procedural simulation would shift us from reactive

decision-making to a more predictive, strategy-driven
approach, ultimately improving safety and efficiency.

Although TAVR has been the main focus so far, there is
enormous unmet potential in other structural interventions
such as mitral transcatheter edge-to-edge repair, transcath-
eter mitral valve replacement, tricuspid transcatheter edge-
to-edge repair/transcatheter tricuspid valve repair, and left
atrial appendage occlusion. These procedures have complex
anatomy and imaging demands, and Al could help stan-
dardize planning and reduce variability in outcomes.

Finally, to truly change practice, we need prospective
evidence, ideally including randomized clinical trials, show-
ing that Al improves outcomes, decision-making, efficiency,
or cost-effectiveness in real-world care. Alongside research,
education matters. Incorporating core Al concepts into
training for medical students, residents, and fellows will
help clinicians use these tools appropriately and confidently
as they become part of routine structural heart practice.

If we approach Al with rigor, transparency, and a com-
mitment to equity, it has the potential to fundamentally
enhance how we plan, perform, and follow structural
interventions. Ultimately, the goal is not just smarter
technology, but better, safer, and more personalized care
for our patients. |
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