
MEETING ABSTRACT Open Access

Respiratory Motion Compensation for
Simultaneous PET/MR based on strongly
undersampled radial MR data
Christopher M Rank*, Thorsten Heußer, Andreas Wetscherek, Marc Kachelrieß

From PSMR 2015: 4th Conference on PET/MR and SPECT/MR
La Biodola, Isola d’Elba, Italy. 17-21 May 2015

German Cancer Research Center
(DKFZ), Heidelberg, Germany

We propose a new method for PET/MR respiratory motion compensation, which is

based on strongly undersampled measured MR data and a) runs in parallel with the

PET acquisition, b) can be interlaced with clinical MR sequences, and c) can be

acquired with measurement times as short as 0.5 min per bed position. An MR dataset

covering the free-breathing thorax and abdomen of a volunteer was acquired with a

Siemens Biograph mMR system. We applied a 3D encoded radial stack-of- stars

sequence with a golden angle radial spacing (acquisition time: 5.0 min). Respiratory

motion amplitudes were estimated from measured k-space centers allowing for a retro-

spective gating into 20 overlapping motion phase bins with a width of 10%. In addition,

two highly undersampled datasets consisting of 300 and 600 spokes were created cor-

responding to acquisition times of 0.5 min and 1.0 min, respectively. 4D gated MR

images of the three datasets (0.5, 1.0 and 5.0 min acquisition time) were reconstructed

iteratively. For each of the three resulting image sets, MVFs were estimated. A 4D PET

volume of the volunteer with four artificial hot lesions in the lungs and abdomen was

simulated. 3D PET and MoCo 4D PET images based on the three sets of motion vec-

tor fields derived from MR were reconstructed and compared to a reference gated 4D

reconstruction with ten-fold acquisition time. Visual inspection of the reconstructed

PET images showed that blurring was reduced in MoCo 4D images for all acquisition

times compared to the 3D reconstruction. A quantitative evaluation in the end-exhale

and a mid-ventilation motion phase demonstrated that MoCo 4D reconstructions out-

performed the 3D reconstruction in terms of SUVmean values for all lesions and

acquisition times compared to the reference gated 4D reconstruction.
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