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A 7T MR system has been installed at the Sir Peter Mansfield Magnetic Resonance Centre. The magnet hall includes a 230 ton iron shield to contain the stray field from the unshielded whole body (90 cm bore) magnet. The interpretation and range of applications of functional MRI are limited by the low activation contrast to noise ratio (CNR) of the BOLD effect, even at 3 T. Low CNR is normally addressed by averaging over many trials of a standard block paradigm or a ‘single event’ study. However this assumes that the responses are consistent. Many mental phenomena of crucial importance in understanding brain injury or mental illness are fleeting in nature and must be studied on a single event basis. Working at ultra-high-field will help achieve this1. 

We have used 13C MRS to study changes in TCA cycle rate in the human visual cortex on visual stimulation2. Analysis of the MRS time-courses reveals increases in FTCA of about 50%,  similar to the increases in CMRglc reported in PET studies, but strongly suggest, in contrast to these studies, that cerebral glucose is metabolised oxidatively, even during intense visual stimulation. The same data used to determine FTCA, can also be analysed to determine the rate of the glutamate/glutamine cycle, via which much of the neurotransmitter glutamate is recycled. Measurements of FTCA and Fcyc are possible but difficult at current field strengths (3T). We expect them to be substantially improved at higher fields (7T and up).
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