Impact of the parallel imaging reconstruction algorithm
on the statistical sensitivity in fMRI
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Parallel imaging aims at reducing acquisition time in clinical applications or at improving spatial or temporal resolution. At 3 Tesla, parallel
imaging is only useful in reception, ie at the reconstruction step using multi-channel coils. Sensitivity Encoding (SENSE) [1] methods have
been developed as a powerful tool to reconstruct a full Field of View (FoV) image from multiple k-space under sampled images acquired
on separate channels. SENSE methods suffer from strong artifacts when high values of acceleration factors are considered in the parallel
imaging setup. Regularized reconstruction methods are helpful in such circumstances. Here, on Echo Planar Imaging (EPI) fMRI data, we
compare a recent wavelet-based regularized parallel imaging reconstruction algorithm [2] with the SENSE approach in terms of statistical
sensitivity. This comparison takes place at the subject level for high in-plane spatial resolution (2x2 mm2) and for two different
acceleration factors (R=2 and R=4).

Method

Data
The fMRI data were recorded at 3 T (Siemens Trio) using a gradient-echo EPI sequence (TE=30ms/TR=2400ms/slice
2
thickness=3mm/transversal orientation/FOV=192mm ) during a cognitive localizer experiment designed to map auditory, visual and motor
brain functions as well as higher cognitive tasks such as number processing and language comprehension. It consisted of a single session of
N=125 scans lasting TR=2.4s each. The paradigm was a fast event-related design comprising sixty auditory, visual and motor stimuli,
defined in ten experimental conditions (auditory and visual sentences, auditory and visual calculations, left/right auditory and visual clicks,
horizontal and vertical checkerboards). A 32 channel surface coil was used to enable parallel imaging. Hence, for all the 22 subjects, fMRI
2
data were collected at different in-plane spatial resolutions (3x3, 2x2 and 1.5x1.5 mm ) while maintaining the TR-value constant. The
mSENSE parallel imaging reconstruction algorithm available on the Siemens Workstation was used for the two high resolution sequences
2
with varying acceleration factors R. At the 2x2 mm resolution, fMRI data were collected using R=2 and R=4 while at 1.5x1.5mm2 R=4 was
the sole value that makes possible whole brain data acquisition in the specified TR was R=4. Our Wavelet regularized algorithm (WRSENSE)
has been then used to reconstruct raw data on which a statistical analysis was conducted to evaluate the effect of the regularized
reconstruction on the statistical sensitivity in fMRI.
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