
                                                                                                                                                                                                                                

 

 

University of Nottingham, School of Life Sciences 
 
 

PhD Studentship: Identifying structural and functional connectivity neuroimaging biomarkers 
that predict onset of vascular dementia. 

 
Project Description:  
Dementia is a major health challenge in our ageing society as prevalence is expected to double 
in the next 20 years. Vascular cognitive impairment (VCI) refers to a group of cognitive 
disorders that are presumed to originate from vascular risk factors; together they represent the 
second leading cause of dementia. Magnetic resonance imaging (MRI) can be used to visualize 
the brain. Radiological features of VCI are atrophy, the presence of infarctions, microbleeds, 
enlarged perivascular spaces, and white matter changes. However, these are generally 
observed during the late stages of disease. The current lack of therapeutic options for dementia 
means there will be increasing pressure to achieve earlier diagnosis and to obtain a stronger 
understanding of the underlying pathological processes that contribute to different forms of 
dementia in order to develop novel, effective treatments.  
 
My group has been working to develop a mouse model of VCI, produced by inducing 
hypoperfusion to the brain, that displays white matter damage. We have been using diffusion 
tensor imaging (DTI), which is an MRI technique that infers tissue microstructure by quantifying 
water movement, to characterize white matter changes in the brains of these animals 
(Fuechtemeier, et al., 2015. JCBFM. 35: 476). We have recently reported changes in the 
structural organization of the hypoperfused mouse brain by applying network analysis (a 
mathematical modelling technique) to our DTI data (Boehm-Sturm, et al., 2017. Stroke. 48: 
648). These changes were able to predict outcome. A major theme within this research 
program is to develop neuroimaging biomarkers for VCI that are detectable in the brains of 
these animals during acute stages of the disease, and could thus be used to predict cognitive 
decline. The present proposal aims to continue this work by correlating our structural 
connectivity findings with changes in functional connectivity. Resting state functional MRI 
(rsfMRI) enables investigation of functional activity in the brain by probing regional synchronicity 
of blood oxygen level dependent signal fluctuations.  
 
This is an ambitious research program at the interface of neuroscience and medical physics. 
Therefore, we seek an enthusiastic student with an aptitude for programming to assist with the 
development of complex image analysis post processing tools, and mathematical modelling of 
the data. Ideally, candidates should have a first class degree in physics, engineering, or a 
related discipline and working knowledge of Matlab. As we hope to correlate the imaging 
findings with assessment of cognitive abilities in the animals, a willingness to engage in animal 
experiments and learn in vivo skills could be considered an alternative strength. International 
students are eligible to apply. The post is available from October 2017 for 3 years. 
 
Closing date for applications: July 31, 2017  

 
Supervisors: Tracy D Farr, Angus Brown 
 
To apply:  
Applicants should contact the supervisors directly (tracy.farr@nottingham.ac.uk) with a cover 
letter, CV and references. Once selected, the successful candidate will be advised to submit a 
formal UoN online application. 


