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Respiratory and cardiac motion in PET/MR imaging leads to reduced quantitative and

qualitative image accuracy. Correction methodologies involve the use of double gated

acquisitions which lead to low signal-to-noise ratio (SNR) and to issues concerning the

combination of cardiac and respiratory frames. The objective of this work is to use a

generalized reconstruction by inversion of coupled systems (GRICS) approach, pre-

viously used for PET/MR respiratory motion correction, combined with a cardiac phase

signal and a reconstruction incorporated PET motion correction approach in order to

reconstruct motion free images from dual gated PET acquisitions. The GRICS method

consists of formulating parallel MRI in the presence of patient motion as a coupled

inverse problem. Its resolution, using a fixed-point method, allows the reconstructed

image to be improved using a motion model constructed from the raw MR data and two

respiratory belts. GRICS obtained respiratory displacements are interpolated using the

cardiac phase derived from an ECG to model simultaneous cardiac and respiratory

motion. Three different volunteer datasets (4DMR acquisitions) were used for evalua-

tion. GATE was used to simulate 4DPET datasets corresponding to the acquired 4DMR

images. Simulated data were subsequently binned using 16 cardiac phases (M1) vs dia-

stole only (M2), in combination with 8 respiratory amplitude gates. Respiratory and car-

diac motion corrected PET images using either M1 or M2 were compared to respiratory

only corrected images and evaluated in terms of SNR and contrast improvement. Signifi-

cant visual improvements were obtained when correcting simultaneously for respiratory

and cardiac motion (using 16 cardiac phase or diastole only) compared to respiratory

motion only compensation. Results were confirmed by an associated increased SNR and

contrast. Results indicate that using GRICS is an efficient tool for respiratory and cardiac

motion correction in dual gated PET/MR imaging.
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