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Project Focus:
To understand how mechanically induced soft tissue deformation and displacement relates to physiological responses e.g., blood flow, inflammation, and tissue structure, in individuals at risk of pressure ulcers.

Introduction: 
Pressure ulcers (PUs) are localised injuries of the skin and underlying soft tissues, which typically occur over bony prominences, such as the sacrum and heels. They arise due to prolonged sustained mechanical loading in the form of pressure and shear forces [1]. PUs particularly affects vulnerable populations, e.g. older adults and spinal cord injured (SCI), who experience long-term immobility. In the UK only, over 1,300 new cases are reported monthly, with up to 200,000 individuals affected annually, costing the National Health Service approximately £4 billion each year [2].
Pressure ulcers are widely recognised as a multifactorial problem, which involves a complex interaction between biomechanical and physiological factors [3]. Mechanical loading induces internal tissue deformation, including strain and displacement, which compromises blood flow, triggers inflammatory responses, and leads to ischaemic damage. However, the extent to which tissues are damaged depends on individual tolerance to loading [4], which varies according to subject-specific characteristics such as tissue morphology, mechanical properties, age, and underlying clinical conditions [5]. 
Over the past two decades, research has increasingly focused on quantifying soft tissue deformation and motion using non-invasive imaging techniques such as magnetic resonance imaging (MRI) [6, 7] [8-10]. However, there is a limited knowledge on how mechanical and physiological domains interact in distinct cohorts e.g. SCI. This has motivated the proposed project, which is directly addressing this gap, investigating how much deformation produces how much physiological impairment in different individuals, as product of individual tissue quality and susceptibility to load.
The project will combine tissue physiology responses under load at the buttock and corresponding measures of deformation and motion captured with MRI. 

Project Aim: 
This project aims to establish a mechanistic link between internal soft tissue deformation and physiological responses under mechanical loading. By combining advanced MRI-based deformation measurements with physiological data, the project seeks to identify how mechanical loads contribute to tissue damage and how this varies between individuals.

Key Milestones: 
1. Quantification of tissue deformation and quality in a vulnerable cohort: a dataset describing internal mechanical behaviour of soft tissues under loading at the buttock
2. Mechano-physiological relationship: how mechanical loading translates into physiological responses in a vulnerable cohort
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