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Time-resolved 3D Flow Assessment using MRI
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Particle trace visualization of blood flow in the left (red) and right
(blue) side of the heart

Cardiovascular MR group: T. Ebbers, P. Dyverfeldt, et al. www.liu.se/cmr
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past future

Biomechanics Mechanobiology

Stress = f(structure, load) Structure = g(stress)



Surgery and engineering in symbiosis...

...markers meet finite elements
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Miller/Ingels et al Stanford, AJP 2008



Control vs. Electrical Stimulation:
half the strain, double the stiffness

/

Control Electrical
Stimulation

Miller/Ingels et al Stanford, AJP 2008
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Individual variability: subject specific aorta

Renner et al, LiU
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Cardio-Vascular CFD
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FSTI - influence from the wall
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Rationale: Atherosclerosis

Hyperlipidemia, Hypertension,
ing, Toxins, Hei i
factors, Immune reactions, Viruses
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LDL (Colesterol) Modeling

Passive scalar transport equation, C = LDL
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* Wada and Karino, Biorheology 39, 1999



WSS and LDL
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WSS and LDL
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50 cardiac cycles, approx. 2.5 Billion points

70



Lanne: Atherosclerosis tomorrow!




