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The Bench to Bedside Abyss

Heart diseases -> % all deaths.
Inc. MI (heart attack) & MR.

Huge gap between clinical
demands and Healthcare
Technologies (HT).

<+  Need to develop mathematics base to support Healthcare Technologies.
<  @Grand challenges: models too simple for clinical needs, yet too expensive
for real time clinical support.

<  Cutting edge modelling + emulation — no compromise between model
sophistication & applicability.
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Develop

New mathematical and computational models

3-phase poroelasticity Growth and remodelling
(Cardiac perfusion) (Longer time effects)

Heart is a porous medium with
coronary circulation and FSI

Normal heart Heart failure
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Build

A multiscale whole heart model for cardiac diseases
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Infer

Patient-specific parameters from clinical Images

Log likelihood:

CMR images Left ventricle (LV) model

Simulated (depending on
constitutive parameters)
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Hao et al. JEM, 2015
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Translate to clinical applications

~0(103)
saving

Gao et al.
2017, Noe et
al. 2019

Clinical support

Repeated simulations with
different parameter settings
using parallel computing
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A leap forward in cardiac research.

Biomarkers for M|l and MR progression.

Top quality research papers (inc. clinical journals).
Maths framework for more general applications.
Tools for real-time clinical assessment & trials.

Impact & outreach through two international workshops,
various networking activities.

> Back to Whole — Heart



http://www.softmech.org/whole-heart-fsi/

