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Introduction: In functional MRI, stimulus-correlated changes in a voxel time series are analyzed to infer on activation patterns. The BOLD effect, as a measure for
neural activity, induces the targeted changes in image intensity. However, image fluctuations can also be caused either by system-related or physiologically induced
field fluctuations, such as breathing. In this work, we used concurrent magnetic field monitoring in-vivo to measure system and physiological fluctuations in the
encoding fields of multiple EPI time series. Principal
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EPI readout. The projection of the phase coefficients on the PCs yield the magnitude
of these characteristic fluctuation patterns over scans. We disentangled
physiological from system fluctuations in ko, ke and k, via the frequency band of
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image time series, we entered the measured phase coefficients, which include all
fluctuations in ko, k¢ and ky, in an iterative, gridding-based image reconstruction
[3,4]. We also investigated the influence of system and physiological field
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Results: The first PCs of ko, kc and ky all exhibited a linear phase, corresponding to Bo jnfiyence of physiological
and gradient field offsets. (Fig. 1A,E,H). Additionally, k. and k, showed a modulation (8,C) and system field
with the EPI readout frequency. In all PCA projections (Fig. 1B,F,I) a slow drift fluctuations (D,E) in B, and
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reference reconstruction (2A). Physiological field Fig 3: Mean SFNR loss in EPI time series in grey (GM) and white matter (WM) due to physioclogical and system fluctuations.

fluctuations, on the other hand, hardly altered the SD

images (Fig 2B,C). Consequently, in an ROI analysis, system fluctuations in ko induced the most severe SFNR losses, amounting to more than 42 % in grey matter (GM)
and 25 % in white matter (WM). System fluctuations in k,, induced a SFNR loss of 1 % in WM and 0.7 % in GM (Fig. 3). In contrast, physiological fluctuations in the
encoding fields accounted for an SFNR loss of less than 0.5 % (ko: 0.4 % in GM and 0.2 % in WM; k,,: 0.1 % in GM and 0.02 % in WM, Fig. 3).

Discussion: Despite robust detection of physiologically induced field fluctuations using concurrent magnetic field monitoring, the observed SFNR losses were small at
3T. The results were reproducible in nine repeated measures of a single subject. The reported effect size of physiological fields may, however, be a conservative
estimate, given subject geometry and BMI. In general, correcting for system-induced fluctuations in the encoding fields increased the SFNR considerably, especially

when including fluctuations in the By, field.
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