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[ Abstract] Objective To explore the influence of time of flight (TOF) and point spread function
(PSF) on PET/CT image quality and standardized uptake value (SUV) based on a phantom study. Meth-
ods PET/CT imaging were performed using Jaszczak phantom and International Electrotechnical Commis-
sion (TEC) body phantom respectively, and conventional clinical imaging protocol (3 min/bed) was used
for three consecutive imaging. The ordered subsets expectation maximization (OSEM) , OSEM+TOF, OSEM+
PSF and OSEM+TOF+PSF were used to reconstruct the raw data respectively. The differences of image reso-
lution, image uniformity, contrast, signal to noise ratio (SNR) and SUV among different reconstruction al-
gorithms were compared by using one-way analysis of variance and the least significant difference (LSD)
test. The correlations between SNR, mean SUV (SUV__ ), maximum SUV (SUV
eter were analyzed by Pearson correlation analysis. Results The minimum image resolution for the hot col-
umn was 6.4 mm by OSEM and OSEM+PSF reconstruction, while it was 4.8 mm by OSEM+TOF and OSEM+
TOF+PSF reconstruction. The contrast was significantly better by OSEM+TOF ( (78.56+1.21)%) and OSEM+
TOF+PSF ((78.85+1.17)% ) reconstruction than that by OSEM reconstruction ( (73.44+1.47)%; F=
61. 068, ¢ values: 9.503, 10.018, both P<0.001). The maximum and minimum nonuniformity percentages

) and the sphere diam-
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were significantly better for images reconstructed with OSEM+PSF than those reconstructed with OSEM ( F
values: 10.286, 27.630, ¢ values: -2.599, 7.698, both P<0.05). In TEC phantom imaging, the SNR and
SUV ... of hot sphere were higher by OSEM+PSF and OSEM+TOF+PSF reconstruction than those by OSEM
reconstruction (SNR: (98.99+34.76) %, (98.29+28.66) % , (73.64+26.05)% ; F=5.712, t values: 3. 209,
3.412, both P<0.05; SUV : 8.96+£2.72, 9.28+2.17, 8.01+£2.21; F=3.931, ¢ values: 2.154, 2. 863,
both P<0.05), but there was no significant difference between OSEM+TOF and OSEM reconstruction (¢
values: 0.297, 0.272, both P>0.05). Among the four reconstruction methods, the SNR and SUV _ in-
creased with the increase of the sphere diameter (r values: 0.913-0.963, all P<0.05) , but SUV,_ in ima-
ges reconstructed with OSEM+PSF and OSEM+TOF+PSF had no significant correlations with the sphere di-
ameter (r values: 0.496, 0.614, both P>0.05). Conclusions Under specific acquisition and reconstruc-
tion conditions, TOF mainly improves image resolution and contrast, while PSF mainly improves image uni-

formity and SNR. The combination of the two method can obtain better image quality and significantly im-
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prove the SUV of hot lesions.
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