
 

 

Identifying subregions in tumours from physiological imaging 

 
Supervisor(s): Professor Michael Chappell (School of Medicine)  

Theme: Physiological and metabolic imaging / Computational imaging and mathematical modelling 

Project description: Medical imaging devices are fantastically precise measurement tools. But they 

are routinely only used to produce ‘pictures’. Despite the substantial clinical value of medical images 

in various diseases, what more can the technology offer? 

Medical imaging devices typically measure physical rather than physiological quantities. Physiological 

imaging methods seek to exploit the interaction between physics and physiology to make quantitative 

and repeatable measurements of physiology. Since these measurements arise from images, 

uniquely, medical imaging offers spatially resolved information in living organisms and is accessible to 

patients, offering opportunities to directly improve healthcare. Physiological imaging has particular 

potential in cancer, where tumours exhibit markedly different physiology from normal healthy tissue. A 

challenge in exploiting imaging information is that cancerous tumours are complex and varied. Not 

only is there variation between types of cancer and between individual tumours of the same cancer, 

there is also a marked variability within a tumour. Many tumours exhibit marked heterogeneity of 

tissue, quite often as a number of distinct subregions. These subregions may represent tissue with 

different biology or physiology, e.g. necrotic or highly actively growing tissue, and/or different genetics 

that have emerged in the tumour as part of the tumour development. Whilst this heterogeneity has 

been observed in medical images, it is largely neglected in the study of cancer and when making 

clinical decisions about patient treatment. 

The aim of this project is to develop data-driven tools that identify and characterise subregions in 

tumours based on multiple complementary physiological and anatomical imaging measures. By 

exploiting advances in machine learning methodology, building on widely used clustering, 

segmentation and superpixel approaches, a principled framework will be developed that can be used 

to study tumours using imaging and even to identify changes in individual tumours in response to 

treatment. 

Lead school: School of Medicine 

 

 



To apply for a place on the programme you will need to:  

     1. join the open day on 9 January or contact a potential supervisor. If you wish to join the open 

day, please e-mail PI-Beacon@nottingham.ac.uk 

    2. apply online here by 17 January 

    3. on submission send an email to PI-Beacon@nottingham.ac.uk stating your preferred project, 

application ref number and enclose a CV 

 

For any enquiries please email PI-Beacon@nottingham.ac.uk  

 

https://www.nottingham.ac.uk/pgstudy/how-to-apply/research.aspx

