Patient Specific Factors in Osteolysis (BHS Funded MD Project)
Things have come a long way since being interviewed for the McMinn bursary in 2008. Clutching some early results from my fledgling MD project I attempted to explain the rationale behind my project the panel of the British Hip Society’s short listers.

I explained that I was interested in exploring the differences in host response between patients to wear debris. I wanted to answer two key questions :

· Is there a variation patients immune response to abraded particles of polyethylene?

· If there is a variation does this result in loosening?

I explained to the committee that additionally to my knowledge there were no studies looking to see if end stage osteoarthritis was biologically different from patient to patient. So in order to find an answer to these questions we must first establish what the biological conditions were at the time of surgery. 

Things have come a long way since then. The project is being undertaken at Norfolk & Norwich University Hospital and University of East Anglia under the careful supervision of Jim Wimhurst (N&N) and Prof Ian Clark (UEA). The project is a basic science one revolving around quantitative measurement of tissue RNA expression to determine what proteins (in this case cytokines and matrix proteins) are present and in what concentrations in the samples.

In order to establish variations in biological activity we realised we would need a large amount of tissue from a large number of patients. This form of analysis is normally undertaken on ‘flash frozen’ samples dropped straight from the patient into liquid nitrogen, a process best suited to a dozen or so samples. This was clearly impractical when over 300 individual samples would be required.

The first obstacle we overcame was to we develop a protocol that allowed the tissue to be ‘stabilised’ at room temperature and so samples could taken by the operating surgeon in standard universal containers. This was then stored in a tissue bank and the hard work of RNA extraction and quantification followed.

Things moved quickly in the first few months, and with a bit of uncharacteristic luck I quickly had a reliable extraction, reverse transcription and expression analysis (qtPCR) protocol working. This allowed us to measure the levels of expression of some key cytokines in primary hip joints and establish a base line. We were heartened to find variations in expression of our cytokines, and even more heartened to find that repeat analysis from different joint tissue demonstrated the presence of a ‘biological’ state across the joint which varied from patient to patient. 
I was less heartened to find that both my supervisors were perfectionists, and as I result I had to repeat all my early analysis twice! Having found my results were reliable these were then verified against an experienced post doctoral fellow’s analysis. Finally everyone was happy and despite not having appeared to have moved forwards much in a couple of months work could start comparing samples from different groups.

Analysis of our control group against our study groups of ‘ostelytic revisions’ and ‘well fixed revisions’ (mainly dislocations and C type periprosthetics) suggested encouragingly that there were variations between the two study groups and that they may represent subsets of the control group. Things started to get exciting (well as exciting as it gets in a lab...)
From here things moved rapidly into stage two of the project. Based on our early results we have ambitiously set about characterising the expression of 96 genes in 300 different tissue samples using a low-density array technique. This makes the project the largest of its type to date. We will be comparing the results across gene families to establish not only tendencies with individual genes, but also hopefully interactions between multiple genes. The arrays are designed and ordered and as I write this report we expect to begin final analysis within a couple of weeks.
It is easy to get ‘lost in the science’ when immersed in a project like this. One of the advantages of undertaking it part time is that you don’t lose as much focus on clinical work. I have been trying at every stage to ‘complete the cycle’ and make the project as relevant to practice as possible. To this end we have developed an x-ray grading system which reflects accurately (86% on multivariant analysis) the underlying biology within the primary hip. Work is underway to assess the predictive value of this against the eventual outcome osteolysis and failure. I am also looking at correlations between intra-articular cytokine expression and that in peripheral blood and histopathology changes.

Thanks to the McMinn bursary (and it’s trustees) we have been able to undertake this ambitious project. It looks to be complete by Christmas 2009, and the first two abstracts from the project have already been submitted to the BOA. I look forwards to presenting my report at the BHS next year, and hopefully a paper or two as well!

Ben Ollivere 

