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Purpose: Calibrated BOLD fMRI is a promising alternative to the classic BOLD contrast due to its reduced venous
sensitivity and its greater physiological specificity [1,2]. The delayed adoption of this technique for cognitive studies,
especially at ultra-high field, may stem partly from a lack of evidence for the reproducibility of these measures in the
context of cognitive tasks. The purpose of this study is to explore the applicability and reproducibility of a state-of-the-
art calibrated BOLD technique [3] using a complex functional task [4] at 7 Tesla. Variability of M, BOLD, CBF and

CMRO:, is compared and interpreted for two functional ROls. Visual RO Motor ROI
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and especially CMRO, estimates (see Fig. 2). Therefore

longitudinal and learning studies could benefit from using the calibrated BOLD technique, especially since CMRO: is a
more direct surrogate of neuronal activity than the BOLD signal. These results further indicate that because calibration
parameter M can change significantly across days for the same subject (see Fig. 2A) and it is therefore necessary to
estimate M each time a calibrated BOLD scan is performed.

Conclusion: We have shown that a state-of-the-art calibrated BOLD technique shows reproducibility characteristics
that are comparable or better than classical functional fMRI approaches. This study provides evidence that the
calibrated BOLD approach can be reliably used in combination with more sophisticated cognitive study designs to
obtain more physiologically meaningful estimates of neuronal activity. These results establish estimates of functionally-
induced cerebral oxygen metabolism changes via calibrated BOLD fMRI as a powerful tool for longitudinal and
learning studies.

References: [1] Davis et al. PNAS (1998), [2] Hoge et al. MBRM (1999), [3] Gauthier et al. HBM (2013), [4] Grafton et
al. Neuroimage (2008), [5] Tjandra et al. Neuroimage (2005), [6] Leontiev and Buxton Neuroimage (2007), [7] Stone et
al. Proc ISMRM (2013)

% CBF - 1st day % CMRO?2 - 1st day

Proc. Intl. Soc. Mag. Reson. Med. 22 (2014) 3101.



