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Non-invasive imaging techniques such as Magnetic Resonance Imaging (MRI) and Positron Emission Tomography (PET) provide
morphological and functional images having important diagnostic information. The combination of the two devices can provide
optimal biological and anatomical imaging technology, but when the two systems are combined, electromagnetic interference occurs,
which causes the degradation of the resultant image. In this paper, the eddy current that distorts the MR image by inducing
heterogeneity in the internal main magnetic field (B, field) of the MRI by acquiring and analyzing the image of the metallic shield
installed inside the MRI and constituting the integrated Silicon Photomultiplier (SiPM) detector module. An evaluation method for the
effect of eddy current was proposed by quantifying the magnetic field interference which induced from the shielding body of the PET
detector in the hybrid MRI system.
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Fig. 1. (Color online) Generation of eddy current in the metallic material.
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Fig. 2. (Color online) RF shield block of PET detector module.
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Fig. 3. (Color online) Three imaging condition for imaging the effect of PET module in MR (a) without PET module (b) with 2 PET module (Imm

distance) (c) with 2 PET module (20 mm distance).
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Fig. 4. (Color online) Measurement of SNR following the policy of
NEMA method 4.
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Fig. 5. (Color online) The selected region for evaluating uniformity
evaluation in a phantom imaging.
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Fig. 6. (Color online) The selected region for comparison of signal
strength between center area (A) and near-module (B).
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Fig. 7. (Color online) MR imaging results using GRE sequence.
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Fig. 8. (Color online) Logical correlation map with AND operator.
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Fig. 9. (Color online) Averaged signal (pixel) values from image
acquired by GRE1 and GRE2 sequence with different PET module

position.
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Fig. 10. Averaged noise levels from image acquired by GRE1 and
GRE?2 sequence with different PET module position.
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Fig. 11. SNR comparison between different PET module positions
and sequences.
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Table 1. Calculated signal-to-noise ratio of GRE images.
GRE 1 GRE 2
No PET PET: 1 mm PET: 20 mm No PET PET: 1 mm PET: 20 mm
Signal 85.421 107.602 119.248 141.988 139.842 166.038
Noise 2177 4262 3.122 2.090 2911 2342
SNR 39.237 25.246 38.196 67.936 48.039 70.895

Table I1. Comparison of signal intensity between center region and near-module region.

Signal average (A)

Signal average (B)

No PET 73.028 95.363

GRE 1 PET: 1 mm 97.703 79.902

PET: 20 mm 101.271 143.488

No PET 121.138 154.763

GRE 2 PET: 1 mm 142.620 84.715

PET: 20 mm 141911 224.707

B uniformity By uniformity
—4—R-L A-P ——TE17 TE10
100 920
80
80 70
60
60
50
40
40
30
2 20
10
0 0
10 PET module 1 mm distance 20 mm distance 1o PET module 1 mm distance 20 mm distance

between PET module between PET module

Fig. 12. Uniformity changes with PET module distance and with
phase-encoding direction (R-L and A-P direction).
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Fig. 13. Uniformity changes with PET module distance and with TE
(10 and 17 ms).
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