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Introduction: 3D abdominal MR imaging at high spatial resolution requires long breathholds to avoid motion artifacts, and the entire dataset can be
corrupted if the patient resumes breathing during the acquisition. This is particularly problematic for timed post-contrast data, where image
re-acquisition is not feasible. The Motion Artifact Removal by Retrospective Resolution Reduction (MARs) technique automatically identifies the
transition between breath-holding to free breathing and retrospectively removes the corrupted data to yield a motion artifact free image at the expense
of reduced resolution or streak artifacts'. This work seeks to retain resolution and avoid streak artifacts by using parallel imaging to reconstruct the
missing projections after data rejection to flexibly use as much acquired dynamic data as possible. Here, a 3D golden angle radial trajectory ensures
nearly uniform angular sampling in k-space for a breathhold of any length, where a 3D version of the golden angle through-time radial GRAPPA
reconstruction” synthesizes the rejected projections. This combined approach yields 3D high-resolution abdominal images within a single breath-hold
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10°, partitions per slab = 72, partition oversampling = removed, and the missing projections are reconstructed using 3D golden angle

22.2%). The total acquisition time for this dataset was through-time radial GRAPPA. .
75 seconds. The long acquisition ensured that the volunteer will transition to L
breathing during the scan time. The center sample of the centermost partition for a
given projection angle served as the “navigator” signal, where the transition from
breath-hold to free-breathing was detected by finding the maximum difference in
the so-called “echo-peak magnitude” over time. As summarized in Fig 1, only the
projections prior to the transition are retained, leading to a radially undersampled
dataset. The undersampled golden angle dataset was then reconstructed using 3D
golden angle through-time radial GRAPPA with a segment size of 8 read points x 1
projections, 18 partitions, and 4 calibration frames acquired during free-breathing, o
similar to the previous study’. Images were gridded after reconstruction using the 08555535 't:‘;,“::)dﬂ:; =
NUFFT*, i " time tscc')
Results: The echo-peak magnitude demonstrated an abrupt increase at the transition
from breath-hold to motion corrupted data for all five volunteers. An example of
such a transition for one volunteer is shown in Fig 2a. Fig 2b shows an image
generated by using all of the golden angle data, and exhibits motion artifact as only
approximately 36% of the data were collected during the breathhold. By removing
motion-corrupted data, motion artifacts are obviously reduced (Fig 2c), but the
subsequent undersampling (104/288 projections retained) leads to streak artifacts.
After reconstruction with 3D golden angle through-time radial GRAPPA, both
motion and streaking artifacts are reduced (Fig 2d).
Discussion/Conclusion: This work has demonstrated the combination of a 3D (c) Undersampled data (d) Reconstructed data
golden angle radial trajectory and non-Cartesian parallel imaging for
high-resolution abdominal imaging. This trajectory provides a “self-navigation”
signal to detect the inevitable transition from breathhold to free-breathing, and the
golden angle radial trajectory yields nearly uniform angular undersampling
regardless of breathhold duration. In the example shown here, only 36% of the
fully-sampled k-space was collected during the breathhold and retained, and 3D
golden angle through-time radial GRAPPA substantially reduced the streak artifact . . . .
from the undersampling. This method can automatically and retrospectively provide with streak artifact; (d) 1mage gene.rated after application
. . . . . . . of 3D golden angle through-time radial GRAPPA.
clinically useful images even in the presence of motion while preserving high
resolution for 3D abdominal imaging. Such a method is expected to be particularly benefitial when there is a requirement for high resolution
scanning that would ordinarily require an impossibly long breath-hold, for example in the characterization of small hepatic or renal lesions.
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Fig 2. Representative examples of (a) echo-peak
magnitude with identified transition (black arrrow)
showing that motion occurred approximately 36% through
total acquisition time; (b) uncorrected image with motion
generated using all of the 3D data; (c) undersampled image
generated using only data collected during the breathhold
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