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SUVmax :3.40
SNR: 15.32
COV:5.98

SUVmax:3.73
SNR:17.14
COV:5.76

SUVmax : 3.56
SNR: 24.04
COV:5.63

SUVmax :4.61
SNR: 27.95
COV:5.39
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SUVmax :3.60
SNR: 14.8
COV:6.82

SUVmax:4.01
SNR: 16.39
COV:6.15

SUVmax:3.75
SNR: 20.16
COV:6.75

SUVmax: 4.88
SNR: 29.24
COV:6.16
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Abstract:

In recent years, PET/CT imaging have been widely used in oncology for cancer diagnosis,
treatment planning, and response to therapy. It is well known that, the high quality PET/CT
image helps physicians for more accurate diagnosis. The aim of this study was to
investigate the effect of various image reconstruction techniques including time of flight
(TOF) and point spread function (PSF) on quantitative analysis of images. Then the
influence of different parameters was evaluated on the images of patients with normal and
high body mass index (BMI). PET/CT images were acquired with The Discovery 690
scanner installed in Dr. Masih Daneshvari Hospital. The images were reconstructed using
OSEM, OSEM+PSF, OSEM+TOF and OSEM+PSF+TOF techniques with iterationxsubset
of 36, 48, 64 and 72, along with 4.5, 5.5 and 6.5 mm filters. COV, SNR and SUVmax were
calculated. Smirnov-Kolmograph statistical tests was used to evaluate data normality,
while Kruskal-Wallis and Mann-Whitney were used to compare groups and image quality
factors. By changing the reconstruction technique from OSEM to OSEM+PSF+TOF, in
high BMI patients, the COV decreased from 4.85+0.63 to 2.61+0.78, and the SUVmax
increased from 5.74+2.61 to 6.71+2.55. However, COV decreased from 4.53+0.03 to
4.44+0.46 and the SUVmax increased from 5.06+1.75 to 5.81+2.28 for normal BMI
patient. The lowest COV and the highest SNR and SUVmax in both groups of patients was
related to I1txSub equal to 36. In patients with high BMI, OSEM+PSF+TOF protocol with
ItxSub of 36 or 48 and filter size of 5.5 and 6.5 mm is recommended, which has lower
COV with higher SNR. In patients with normal BMI, OSEM+PSF+TOF show better image
quality parameters. OSEM+PSF and OSEM+TOF with medium ItxSub can also be used
with caution but in these cases, smaller filter size can be more appropriate selection.
Keywords: PET/CT, Image Quality Optimization, TOF, PSF
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