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Fig. 2. Setting up of ROIs in the cylindrical phantom.

Fig. 3. NEMA phantom images acquired in 2D high sensi-
tivity mode protocol using '°F.
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Fig. 5. Average counts of ROIs as Ex time increase for the
cylindrical phantom (Ex; emission, Tx; transmission).

Fig. 4. ROIs of hoffman phantom images with 5th, 8th, 14th, 20th and 23th slice.
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Fig. 6. Standard Deviation(SD) of ROls as Ex time increase
for the cylindrical phantom.
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Fig. 7. Coefficient of Variation (CV) expressed by the % rate
of SD to average counts for the cylindrical phantom.

Table 2. Difference of SD according to the change of Ex
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Fig. 9. % erors of counts of the water region of NEMA
phantom compared with counts of radioactivity region.
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Fig. 10. % errors of counts of the air region of NEMA

phantom compared with counts of radioactivity region.

a
1 ¢
04 ‘ —~&— Ex 2min
4 ks -8 Ex 5min
1 - —&— Ex 10min
-4 Ex 15min
24 4 Ex 30min
=
S
£
34
* L
4
5
54
T T T T 7 1 T T 7T T 77 LN L T T
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32

Tx Time (min)

Fig. 11. % errors of counts of the teflon region of NEMA
phantom compared with counts of radioactivity region.
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Fig. 12. The sum of % erors for 3 inserts according Ex
time.
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Ex times.
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Optimization of PET Scan Time Using Phantom Studies
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The measured attenuation correction with transmission (Tx) scans produced quantitatively accurate
images. However, it was not clear for optimal emission (Ex) and Tx scan time in PET imaging. This
study was to evaluate acceptable Ex and Tx scan time by simulating clinical situations using various
phantoms. Cylindrical and NEMA phantom were used for ®E-PET scan using 2D protocol in GE Advance
PETTIM scanner. Cylindrical phantom was filled with 136 MBq 18F, and five regions of interests (ROI)
were drawn on 23 slicess. NEMA phantom had three inserts containing water, air and polytetrafluoro-
ethylene (PTFE). Outside of these inserts were filled with 309 MBq of 18F, and total 12 ROIs were drawn
on 23 slices. Scans were carried out according to five Ex scan times: 2, 5, 10, 15, and 30 min, and nine
Tx scan times: 2, 3, 4, 5, 7, 10, 15, 20, and 30 min. Images were reconstructed using measured attenuation
correction, and RQOI analyses were performed for all images, and mean, standard deviation (SD), coefficient
of variation and percent errors were calculated. For cylindrical phantom study, ROI mean and SD were
decreased as Ex and Tx time increased. Coefficients of variation were kept constant, when Tx was
greater than 10 min. The amount of error decreased for the increment of Ex time from 10 min to 15 min
was almost the same to that from 15 min to 30 min. In NEMA phantom, Tx 15 min showed the lowest
error level when the percent errors for three inserts were summed for all of the Ex times. This study
suggested that Ex 15 min and Tx 15 min were acceptable as optimal scan time for the scanning protocol
and the dose of radiopharmaceuticals used in these phantom study.

Keywords : Positron emission tomography, Scan time, Quantitative analysis, Transmission scan, Emis-
sion scan
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