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Introduction to the Heart
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https://docs.google.com/file/d/1Npgd6FmjcWGImROCzRVNbaKysVQg02R2/preview

Introduction to Issue

e Heart valve dysfunction leads to
abnormalities in circulation

e Surgical bioprosthetic valve
replacement is one strategy to
replace the native valve and
recover normal circulation

e It is not well understood if
bioprosthetic valves comply with
phys-io-l_og-ica-[_ env-i ronments W‘ith Edwards Lifesciences St. Jude Medical

blood flow and dynam'ic motion MC3 Tricuspid Trifecta Aortic
annuloplasty ring Valve

e We aim to analyze blood flow and
valve motion during the cardiac
cycle in a patient who had

undergone double valve 3
replacement and single valve
repair

Edwards Lifesciences
Magna Mitral Ease



Methods
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https://docs.google.com/file/d/1BGOMD1BsC8s9Vz4nF2xWUGJpXA25dXlV/preview

SimVascular

Modeled: Aortao, Left Coronary Artery, Right Coronary Artery, Circumflex Artery, Branches of Arteries, Mitral Valve, Aortic
Valve, Tricuspid Valve



https://docs.google.com/file/d/1dpH3hP-dWaA0GzC-Sx99J4H-TREgIuIe/preview
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Results & Discussion
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https://docs.google.com/file/d/1h6MrPgXzoXK8EI6Z1HPS0aLnU2ds6K3J/preview

Comparison to Past Research

Volume of Four Chambers
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Stroke volume was 48 mL
(versus healthy cases, 82
mL; Cain et al)

Ejection fraction was 54%
(versus healthy cases, 67%;
Cain et al)

Our patient exhibited low
stroke volume and ejection
fraction as compared to
healthy cases
(Schwartzenberg et al)



Comparison to Past Research

e Maximal left atrial volume:

o 97.4 (£27.3) mL
(Truong et al)

e Minimal left atrial volume:

o 57.9 (#21.8) mL
(Truong et al)

e Our patient’s left atrial
volume ranges from 130-150 mL
throughout the cardiac cycle,
corresponding to left atrial
enlargement

Cardiac Cycle was repeated 3 times
in this video


https://docs.google.com/file/d/1aUCUafa2GKdXE15DdzdESzP1bxmx3Ajq/preview
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Valve Translation

Pink: Tricuspid Valve
Blue: Aortic Valve

Purple: Mitral Valve



https://docs.google.com/file/d/1I0UO5_u_pna2neger3jMdyIH4gEJ5n9c/preview

Conclusion

e Decreased stroke volume and ejection fraction
was found 1n our patient

e Elevated volume of the left atrium preludes
to left atrial enlargement

e Three artificial valves underwent 3D
translation during a cardiac cycle



Future Work

e Gather additional patient data

e Simulations are being conducted
via SimVascular to observe wall
shear stress and velocity 1in
our patient

e (Quantitative geometric analysis
with MATLAB 1is initiated to
extract geometric parameters of
valve translations

WSS Magnitude (dyne/cmA2)
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