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On the interference and influence of PET detector by MRI system
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Multi-modal molecular imaging has received great attention in the
development of high-end medical instrument recently, especially the
combination of PET and MRI as a hybrid modality for its extensive
clinical and biological applications. The most challenging issue in
PET/MRI is the performance of PET detector under strong magnetic
field (1.5~7 Tesla). In this project we examined the compatibility in a
4.7 Tesla MR system. The results of this project showed that the
interference from PET detector to a MR system was mainly on the field
inhomogeneity, while the SNR of MR signal was unaltered. The
performance of PET detector was reduced in the present of strong
magnetic field and RF pulses. The on-and-off of gradient field did not
show significant interference on the PET detector. RF pulse would be
couple into the detector electric circuit and induced artifact signals.
Therefore, we suggest two possible solutions: 1. Set up PET detector
outside the RF coil, and design proper shielding devices. 2. Design a
PET detector-compatible RF probe with customized layout for detector,
thus the performance of both MRI and PET detector could be optimized.
Keywords: PET/MRI, PET detector, strong magnetic field, RF
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System MRI Field Strength Remarks
Raylman et al 3T 2-detector system/PMT
Tatsumi et al 03T PS-PMT
Yamamoto et al 0.15T SiPM
Tubingen PET/MR 7T APD
RatCAP/MR 94T APD
UC Davis PET/MR 7T PS-APD
Cambridge PET/MR 17T PS-PMT
Tuibingen PET/MR Generation | 7T APD—under development
UCD PET/MR Generation I 7T PS-APD—under development
Yoon et al 3T SiPM
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