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Project title: Computational simulation driven in-vivo microvascular characterisation
Project abstract: We are developing a unique MRI technique known as STEAM-IVIM to simultaneously examine the cellular and vascular structure and function of the heart on a microscopic scale. STEAM-IVIM is noninvasive and has been shown to work effectively in healthy subjects. However, the mathematical models currently used to interpret the data over-simplify the structure of blood vessels on a microscopic scale, the flow within the vessels and the transport of water across the blood vessel wall. Here we will develop computational models of blood flow and water diffusion on the microscopic scale. These computational models will inform our development of novel data acquisition and analysis techniques for in vivo simultaneous assessment of perfusion and microstructure which we will then validate during the PhD. The methods developed will be ready for testing in patient groups and will deliver new insights into the heart in health, disease and ageing and assist in diagnosing a number of prevalent heart conditions.
The project will involve computational simulation, MRI physics, experimental data acquisition and analysis and performing studies in human cohorts using state-of-the-art clinical MRI scanners (Siemens Cima.X, Royal Brompton Hospital).  The student will collaborate with a team of physicists, aeronautical engineers, computer scientists and cardiologists. The project would suit a candidate with a good background in engineering, physics, computer science, biomedical imaging, or similar; with strong coding and practical experimental skills; and an interest in MRI physics, signal processing, numerical simulations. Experience with cardiac MRI, the physiology of perfusion or Monte-Carlo simulations is a bonus.
Further details can be found at:
https://www.imperial.ac.uk/medicine/study/postgraduate/epsrc-dla-studentships/

