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Background: 
Understanding the complex pathophysiology of post-traumatic brain damage is crucial to identifying potential neuroprotective therapies. The simplicity of animal models and their inability to reflect the complexity of clinical head injury underlies the discrepancies between pre-clinical and clinical trials of neuroprotective mechanisms. Utilising human neurotrauma tissue in conjunction with clinical and pathological data via a neurotrauma brain and CSF (cerebrospinal fluid) bank is central to progress in this area.
Aims: 
The project aims to collect, process and store consented brain tissue from individuals who die within 14 days of receiving neurotrauma, along with CSF and blood serum from patients suffering traumatic head injuries and who have had an EVD inserted to drain fluid from the brain. Clinical data and imaging performed on these individuals during life will be obtained and collated.  The tissue will, where available, be matched with stored CSF and blood collected and consented during life, allowing pre and post mortem tissue comparative analysis. It was expected that within 3 years a comprehensive collection of banked tissue matched to clinical data would be available to the research community and result in research that will advance the understanding of neurotrauma as indicated by research publications, improvement in diagnosis and treatment and enhancing the training opportunities for scientists and researchers.    

Methods: 

Once consent is obtained the pathologist provides 4 brain slices - two adjacent coronal sections 1cm posterior to the mamillary bodies and two adjacent transverse sections of brain stem at mid-pons level, which is then stored at the NTB in the National Trauma Research Institute at The Alfred Hospital. Professor McLean, CI(A), provides gross pathological analysis and histological analysis of each brain whilst Dr Tony Frugier provides biochemical and molecular analysis of the tissue. Data produced from this analysis is stored as information available to researchers upon request.

Cerebrospinal fluid (CSF) and blood serum is also collected and stored in the bank. CSF is collected, along with a small blood serum sample, which is then processed and stored in the bank. For each case (both brain tissue and CSF), relevant medical information is collected and stored in an electronic database, on a password protected computer in a locked office in a pass-card restricted environment.

Results: 

After 3.5 years of operation the NTB has 38 neurotrauma brains stored, fully characterised and available for research. Though the original target was 100 brains, this was revised at the end of year one, based on the number of cases collected, to 80 for the three year period. Despite the best efforts of NTB staff, delays in collection have occurred through circumstances outside of our control leading us to apply to VNI for extra time to complete our project and again revise our target to a total of 50-60 cases for the entire project, based on assurances from VIFM that the issues affecting collection were overcome. Using this revised figure we have achieved 63% - 76% of our target. 

Collection of CSF has reached a total of 33 cases (15 control and 18 TBI patients) for the duration of the project. Combining the samples collected over ten years by A/Prof Morganti-Kossmann, which were incorporated into the bank in 2007, we now have a total of 305 CSF samples for 100 patients, collected over consecutive days and most of which have matched serum samples. The bank originally aimed to consent 20 cases for each year. 

All stored neurotrauma tissue has been extensively characterised and pathological, histological, biochemical and molecular information is stored. Additionally, a large number of CSF cases have been analysed for inflammatory markers, injury markers and total protein content and both Neurotrauma tissue collection and CSF collections store de-identified medical information. 

Conclusions: 

Overall, the NTB has achieved all of its targets, with the exception of the number of neurotrauma cases collected. With Dr Frugier’s recent publications and another four manuscripts acknowledging the NTB due for submission within the coming months, knowledge of the bank and the availability of high quality neurotrauma tissue within the community is expected to increase dramatically, along with the number of enquiries and requests for tissue. It is hoped that the NTB can grow the number of cases stored in the bank over the next three years through continued work with the VIFM and potentially through other methods, such as The Alfred Hospital organ donation team with whom negotiations have recently begun.
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