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Abstract
[bookmark: _GoBack]BACKGROUND: Heterogeneity in glioma limits tumour characterisation using stereotactic biopsy; it is frequently not possible to target the most aggressive tumour components reliably from conventional structural imaging. In vivo MR spectroscopy (MRS) and PET allow cellular metabolism relevant to proliferation to be imaged non-invasively. Intra-operative PET and MRI is however costly, cumbersome and not widely available. Intra-operative ultrasound provides near real-time structural imaging for surgical guidance. Here we combine PET and MRS with ultrasound neuro-navigation to guide surgical biopsy from brain gliomas. METHODS: An intra-operative neuronavigation tool was developed as part of a study to sample high choline tumour components identified by MRS and 18F-methylcholine PET. Spatially co-registered PET and MRS data were integrated into structural datasets and loaded into a commercial SonoWand intra-operative image guidance system. High and low choline uptake/metabolite regions were represented as colour coded hollow spheres for targeted biopsy. To date two patients have had surgery using this method. RESULTS: The operating surgeons found the 3D spherical targets readily identifiable on the interactive navigation system. In one case, areas of high mitotic activity were identified on the basis of high 18F-methylcholine uptake and elevated MRS choline ratios in an otherwise low-grade tumour. The other showed low choline markers, and was histologically low grade throughout. CONCLUSIONS: Functional and physiological PET and MRI data can be combined and usefully represented to the surgeon in ultrasound-based neuronavigation for optimised tumour sampling; which will inform treatment decisions, and allow better validation of imaging biomarkers against tissue features. This approach can also be applied to other imaging methods such as perfusion and fMRI to improve stratification and minimise morbidity in maximal surgical resection.

