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TAVR's Expanding Role: Increasing Use in Younger Patients
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Can we predict the most optimal intervention for a patient?

MG and AVA Through 5 Years by Treatment
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Similar and stable valve hemodynamics were observed
for both groups with higher MG for TAVR
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Patients < 65 years undergoing TAVR are at
higher risk with greater likelihood of
reduced longevity



Physiologically realistic virtual intervention to quantitatively predict
patient’s post-operative valve function
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Virtual Intervention can improve predictability

Evaluate Biomechanical Performance of Valve
Replacement Options (TAVR vs. SAVR):

* Aortic hemodynamics and stresses
* valve function
* valve durability (valve stresses)
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Virtual SAVR vs. TAVR and their comparison with Normal AV
Normalized AV

Virtual Surgery
TAVR

70-year-old Female with AS » 23 mm TAVR

Valve deformation and

aortic hemodynamics DR cqicium deposits

Note: Calcification was virtually removed
to derive the normalized AV (NAV) model




Model predictions of pre- and post-TAVR were validated with clinical data
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Pre- and post-op model predictions were consistent with clinical data
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Aortic hemodynamics: TAVR vs SAVR Comparison with NAV
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Opening dynamics: TAVR vs SAVR- comparison with Normalized AV
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Virtual Stress Testing can Reveal the Impact of Multi-Physiologic Flow on Valve
Performance

Exercise/Dobutamine FSl-based virtual stress test
- based stress test
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FSl-based Virtual stress test of Normal Aortic Valves

Predict aortic hemodynamics under activity
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Pressure Distribution

Biomechanics-based Metrics to compare SAVR and TAVR performance
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Conclusion

* Post-Interventional biomechanics - By predicting valve deformation, transvalvular pressure
gradients, and energy dissipation, FSI-based virtual surgeries provide insights into long-term valve
durability, efficiency, and reintervention risks.

* Patient-Specific Optimization — FSl-based virtual surgeries enables precise predictions of valve
performance, helping to tailor intervention strategies based on individual anatomy.

* Virtual Stress Testing for Decision Support — FSl-based virtual stress tests offer a viable
approach to predict valve performance under physiological and exercise conditions towards
predicting the robustness of the planned intervention.
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