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Diffusion tensor imaging as a marker of depression in diffuse axonal injury: Could this be predictive of outcome after traumatic brain injury?

Aims: 
The aim of this study was to use an advanced form of magnetic resonance imaging (MRI) brain scanning, called DTI (diffusion tensor imaging), as a tool to study functional and structural connectivity in post-traumatic brain injury (TBI) depression. This could directly lead to the use of DTI as a method of predicting the likelihood of future development of post-TBI depression, leading to targeted early intervention. Improved understanding of the underlying causes of post-TBI depression should also enhance the development of new treatments. Prediction of outcome and requirement for early intervention will be greatly enhanced through this study.

Methods: 
Forty people who had sustained a mild to moderate TBI were recruited from The Alfred hospital Emergency & Trauma Department, in addition to 25 people with depression but no TBI history, as well as 25 people with no depression or TBI. Each person was assessed for depression symptoms and underwent the MRI brain scan. Data was analysed by Dr Maller using specialised software which compared each person’s brain scan voxel-by-voxel (that is, a few millimetres at a time).

Results: 
Results indicate that people who developed depression after a TBI had reduced integrity of the connection fibres (white matter) in their brains, more so than those who had depression with no history of TBI, or those with TBI who did not develop depression. These regions, particularly those near the front of their brain, are known to be related to personality and emotion. The reduced connection integrity also helps to explain the slowing down of reaction time in these patients.

Conclusions: 
This study has shown that depression in people who have no history of brain injury has a different underlying brain activity than depression in people who developed depression after sustaining a brain injury. With these differences now identified via this TAC study, treatment approaches can begin to be customised to specifically target the regions identified as directly relevant to one of these forms of depression or the other.

Career Development

Jerome participated in the following activities funded during the course of his TAC Fellowship:

Short Courses:

· Media Training for scientists

International Exchange:
Jerome was selected to be part of a TAC delegation who visited Canada as part of a international research exchange with the Ontario Neurotrauma Foundation. The delegation travelled to Toronto, Hamilton and Ottawa in Canada during May 2009.

Mentorship:
· Co-supervised five students at undergraduate and postgraduate levels from Science, Engineering, Biomedical Engineering and Electrical Engineering Departments.

· On the 14th of November 2008, the Fellow shadowed Rachael Heveren, a Year 11 student from St Mary’s College in Seymour, Victoria. Rachel was among only two students to be the first Research Australia 2007 Youth Ambassadors for Health Research, following a state-wide competition.

· The Fellow also delivered MRI- and neuropsychiatry-related lectures in 2010.

Post Fellowship Career Development

Since his TAC Fellowship, Dr Maller has been awarded a 4-year NHMRC Industry Career Fellowship Award to investigate CT, MRI and electrovestibulography in identical groups as those recruited in the current TAC Fellowship. A major advantage of this additional award is that it will allow Dr Maller to complete his subject recruitments, run final analyses, and publish the results in peer-reviewed journals. Dr Maller’s long-term career goals encompass being a full-time neuroscientist studying neurotrauma and neuropsychiatric disorders with applied electrophysiological, brain stimulation, and structural and functional neuroimaging techniques.

Feedback on the Fellowship from Jerome Maller:
“I have already shown that the work I produce is world-class and has the potential to significantly advance our understanding of brain structure and function and relationship with behaviour. Completion of the TAC Fellowship has broadly enriched my capacity to progress along this current career path and fulfil future career intentions.” 

“I am particularly grateful to the TAC for offering me so many wonderful opportunities. It was an honour to present to TAC and TAC staff at meeting/symposia. I am especially grateful to the TAC for including me as one of five invited TAC delegates who visited Ontario, Canada traumatic head injury rehabilitation facilities for five days in May 2009. It was a wonderful experience and gave me the opportunity to interact with Canadian-based TBI researchers, whom I have subsequently formed an affiliation with.”
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