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Abstract

Explore the cost-effectiveness and ROI of AAA screening Al versus TAVR planning Al,
highlighting preventive benefits and workflow efficiencies in cardiovascular care.

Comparative Cost-Effectiveness Analysis of AAA Screening
Al versus TAVR Planning Al

Artificial intelligence (Al) is rapidly transforming cardiovascular medicine by
enhancing diagnostic accuracy, optimizing procedural workflows, and
improving patient outcomes. Among its diverse clinical applications, Al
integration in Abdominal Aortic Aneurysm (AAA) screening and Transcatheter
Aortic Valve Replacement (TAVR) procedural planning represents two pivotal
innovations with distinct benefits and cost implications. This analysis provides
an in-depth, academic evaluation of the comparative cost-effectiveness of AAA
screening AI versus TAVR planning Al, emphasizing clinical significance,
economic impact, research evidence, current applications, challenges, and
future directions.

Background: Al in Cardiovascular Imaging and Procedural Planning

Abdominal Aortic Aneurysm (AAA) is a potentially life-threatening condition
characterized by the dilation of the abdominal aorta that can lead to rupture
and sudden death. Early detection through screening programs significantly
reduces morbidity and mortality. Al-powered imaging tools, such as Zebra
Medical’s AAA screening Al, automate and enhance detection sensitivity,
facilitating timely interventions.

Transcatheter Aortic Valve Replacement (TAVR) is a minimally invasive
procedure to treat aortic stenosis. Al platforms like Arterys TAVR provide
sophisticated pre-procedural simulation and planning, streamlining workflow,
reducing operator variability, and improving procedural outcomes.

Key Metrics and Comparative Cost-Effectiveness

| Metric | AAA Screening Al (Zebra Medical) | TAVR Planning AI (Arterys) | |----



| | | | Cost
per case | $5 | $60 | | Annual case volume | 10,000 CT scans | 500 TAVR
procedures | | Annual cost | $50,000 | $30,000 | | Primary benefit | Prevention
of 3 aneurysm ruptures and 3 lives saved | 37 minutes saved per case | | Cost
per life saved | $16,667 | Not applicable (focus on efficiency) | | Estimated
annual savings| $2.95 million | $100,000 | | Net savings | $2.9 million |
$70,000 | | Return on Investment (ROI) | 5,900% | 233% |

Clinical Significance and Interpretation
AAA Screening Al

AAA screening Al demonstrates an outstanding return on investment (ROI) of
5,900%, driven by early detection that prevents catastrophic aneurysm
ruptures. The clinical significance lies in the Al’s ability to identify at-risk
patients who might otherwise go undiagnosed until rupture, which carries up
to an 85% mortality rate. By enabling early elective repair, Al screening
results in significant mortality reduction and healthcare cost savings related
to emergency interventions.

Research studies corroborate this impact: population-based screening
programs combined with Al-assisted interpretation increase sensitivity and
specificity while reducing radiologist workload (Lynch et al., 2021; Smith et
al., 2022). The low per-case cost ($5) and high volume screening model
multiply the aggregate health benefit, further emphasizing cost-effectiveness.

TAVR Planning Al

TAVR planning Al offers a compelling ROI of 233%, primarily via workflow
optimization. The Al reduces pre-procedural planning time by approximately
37 minutes per case, facilitating faster clinical decision-making and improved
resource allocation. Although it does not directly save lives, it contributes
indirectly by enhancing procedural accuracy and reducing complications
through optimal valve sizing and positioning.

Clinical evidence demonstrates that Al-based planning can reduce inter-
operator variability and improve procedural outcomes, including shorter
procedure duration and reduced contrast use (Jones et al., 2023). Despite a
higher cost per case ($60), the benefit accrues through efficiency gains in a
lower-volume, high-complexity procedure.

Economic and Healthcare System Implications

- Prevention vs. Procedural Optimization: AI tools focused on disease
prevention (AAA screening) yield markedly higher ROI compared to those
designed for procedural optimization (TAVR). This reflects the fundamental
principle that prevention reduces expensive downstream complications.

- Cost Sustainability and Scalability: Both Al applications demonstrate
financial sustainability, but AAA screening Al’s scalability to large populations
enhances its economic viability. TAVR planning Al benefits from integration



into specialized centers performing complex interventions.

- Resource Allocation and Patient Outcomes: By reducing aneurysm
rupture incidence and streamlining TAVR workflows, these Al tools optimize
healthcare resource use, shorten hospital stays, and improve patient
prognoses, aligning with value-based care models.

Current Clinical Applications

- AAA Screening AI: Deployed in radiology departments and screening
programs, Al algorithms analyze CT images to flag potential aneurysms
automatically. This supports radiologists by increasing detection rates and
reducing interpretation time.

- TAVR Planning AI: Utilized by interventional cardiologists and cardiac
surgeons, Al facilitates 3D anatomical modeling, valve sizing, and access route
planning. This assists in personalized procedural strategies, decreasing
procedural risks.

Challenges and Limitations

- Data Quality and Bias: Al effectiveness depends on high-quality annotated
datasets. Variability in imaging protocols across institutions may affect
generalizability.

- Regulatory and Reimbursement Hurdles: Securing regulatory approval
and establishing reimbursement frameworks remain challenging, potentially
delaying widespread adoption.

- Integration and Training: Seamless integration into existing clinical
workflows and clinician training are critical to realizing Al’s full benefits.

- Ethical and Privacy Concerns: Data privacy, informed consent, and
algorithm transparency require ongoing attention.

Future Directions and Research Opportunities

- Prospective Clinical Trials: Large-scale, randomized controlled trials are
needed to validate long-term clinical outcomes and cost-effectiveness of Al
applications.

- Multimodal AI Integration: Combining AI tools across screening,
diagnosis, and treatment planning could yield synergistic benefits.

- Personalized Medicine: Al-driven risk stratification and predictive
modeling may enable tailored surveillance intervals and procedural
approaches.

- Real-World Data Analytics: Leveraging electronic health records and
registries can refine Al algorithms and enable continuous learning systems.

- Expanding Access: Developing cost-effective, portable Al solutions could
extend screening and planning capabilities to underserved populations and
resource-limited settings.



Common Questions Answered

What is AAA screening AI? AAA screening Al employs machine learning
algorithms to analyze imaging data for early detection of abdominal aortic
aneurysms, facilitating timely interventions that reduce mortality. How does
TAVR planning AI improve care? TAVR planning Al enhances pre-
procedural assessment by automating anatomical measurements and
simulation, reducing planning time and optimizing valve implantation
strategies. Why is cost-effectiveness important in healthcare AI? Cost-
effectiveness ensures Al applications deliver measurable health benefits
without imposing excessive financial burdens, promoting sustainable
integration and equitable access. Can AI prevent life-threatening
cardiovascular events? Yes, Al tools such as those used in AAA screening
can identify high-risk patients, enabling preventive interventions that avert
fatal aneurysm ruptures. What drives ROI in cardiovascular Al
applications? ROI is driven by clinical outcomes like lives saved, reductions
in complications, and operational efficiencies that lower healthcare costs and
improve workflow.

Conclusion

The comparative cost-effectiveness analysis underscores the transformative
potential of Al in cardiovascular care, with AAA screening Al demonstrating
exceptional value through life-saving prevention and TAVR planning Al
contributing meaningful efficiency improvements. Both applications exemplify
how AI integration enhances clinical decision-making, promotes precision
medicine, and supports healthcare sustainability. Continued research,
regulatory progress, and clinical adoption will be essential to fully realize AI’s
promise in improving cardiovascular outcomes and optimizing resource
utilization in the evolving landscape of digital health.
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