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Purpose : Combined MR/PET scanners that use the MRI for PET AC face the challenge of absent surface coils
in MR images and thus cannot directly account for attenuation in the coils. To make up for the weak point of MR
attenuation correction, Three Modality System (PET/CT +MR) were used in Severance hospital. The goal of this
work was to investigate the effects of MR Torso Coil on CT attenuation correction for PET. Materials and
Methods : PET artifacts were evaluated when the MR Torso Coil was present of CTAC data with changing
various kV and mA in uniformity water phantom and 1994 NEMA cylinderical phantom. They evaluated and
compared the following two scenarios: (1) The uniform cylinder phantom and the MR Torso Coil scanned and
reconstructed using CT-AC; (2) 1994 NEMA cylinderical phantom and the MR Torso Coil scanned and
reconstructed using CT-AC. Results : Streak artifacts were present in CT images containing the MR Torso Coil
due to metal components. These artifacts persisted after the CT images were converted for PET-AC. CT scans
tended to over-estimate the linear attenuation coefficient when the kV and mA is increasing of the metal
components when using conventional methods for converting from CT number. Conclusion : The presence of
MR coils during PET/CT scanning can cause subtle artifacts and potentially important quantification errors.
Alternative CT techniques that mitigate artifacts should be used to improve AC accuracy. When possible,
removing segments of an MR coil prior to the PET/CT exam is recommended. Further, MR coils could be
redesigned to reduce artifacts by rearranging placement of the most attenuating materials. (Korean J Nucl Med
Technol 2012;16(2):81-86)
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Fig. 1. Phantom was surrounded by MR Torso Coil.
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AH]= Discovery 600 (GE Healthcare, Milwaukee,
USA)(PET - ZLe]AEk BGO, GAMIE: 4219, IAkE: 5.6
mm FWHM, ZZA]0k 157 mm, CT - 16 slice, F|AHHE
7 1.25 mm) PET/CT ZH|E o]gsto] AgS 23Ysk3ict
PET ¢JAke] 242 VUE Point HD 1A -8 ARg5}H,
Subset 16, Iteration 25 AME-5}9iTh

Al5] 'S NEMA PET Phantom (NU2-1994) [Dimensions:
8" dia x 8.98"(20.3 x 22.8 cm), LD.: 7.76"dia (19.7 cm), Wall
thickness: 0.12" (3 mm), Volume without Insert: 6047 ml Volume
with Three Insert: 4180 ml, Volume of Fillable Insert: 289 ml
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Fig. 2. 8-channel MR Torso Coil was used.
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Fig. 3. (upper row) Using MR Torso Coil, SUV of cylindrical
phantoms were compared. (lower row) MR Torso Coil was
moved, the same protocol was applied.
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Fig. 4. (upper row) Using MR Torso Coil, uniformity was
compared. (lower row) MR Torso Coil was moved, the same
protocol was applied.
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Fig. 5. SUV of 7-ROI were measured, and compared.

Fig. 6. SUV of 5-ROI were measured, and compared.
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Fig. 7. The artifacts from metals were observed in MR Torso Coil.

Table 1. SUV of teflon were compared
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Table 2. SUV of air were compared
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Table 3. SUV of water were compared
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Table 4. SUV of background 4 were compared
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Table 5. SUV of background 5 were compared
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Table 6. SUV of background 6 were compared
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Table 7. SUV of background 7 were compared
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Table 8. SUV of background 1 of second experiment were
compared

suv
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Table 9. SUV of background 2 of second experiment were
compared

135

T T T T T T T T
ColROI2_40 CoiRO2_50 CoiROR2_60ColROI2_70 ROIZ 40 ROI250  ROIZED  ROZ_70
ROI2_air

Table 10. SUV of background 3 of second experiment were
compared
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Table 11. SUV of background 4 of second experiment were
compared
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Table 12. SUV of background 5 of second experiment were
compared
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