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The Evaluation of SUV Variations According to the Errors of
Entering Parameters in the PET-CT Examinations
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Department of Nuclear Medicine and Molecular Imaging, Samsung Seoul Medical Center, Seoul, Korea

Purpose: In the PET/CT images, The SUV (standardized uptake value) enables the quantitative assessment
according to the biological changes of organs as the index of distinction whether lesion is malignant or not.
Therefore, It is too important to enter parameters correctly that affect to the SUV. The purpose of this study is to
evaluate an allowable error range of SUV as measuring the difference of results according to input errors of
Activity, Weight, uptake Time among the parameters. Materials and Methods: Three inserts, Hot, Teflon and Air,
were situated in the 1994 NEMA Phantom. Phantom was filled with 27.3 MBg/mL of 18F-FDG. The ratio of
hotspot area activity to background area activity was regulated as 4:1. After scanning, Image was
re-reconstructed after incurring input errors in Activity, Weight, uptake Time parameters as +5%, 10%, 15%,
30%, 50% from original data. ROIs (region of interests) were set one in the each insert areas and four in the
background areas. SUVean and percentage differences were calculated and compared in each areas. Results:
SUVinean of Hot. Teflon, Air and BKG (Background) areas of original images were 4.5, 0.02. 0.1 and 1.0. The min
and max value of SUVean according to change of Activity error were 3.0 and 9.0 in Hot, 0.01 and 0.04 in Teflon,
0.1 and 0.3 in Air, 0.6 and 2.0 in BKG areas. And percentage differences were equally from -33% to 100%. In
case of Weight error showed SUVnean as 2.2 and 6.7 in Hot, 0.01 and 0.03 in Tefron, 0.09 and 0.28 in Air, 0.5 and
1.5 in BKG areas. And percentage differences were equally from -50% to 50% except Teflon area’s percentage
deference that was from -50% to 52%. In case of uptake Time error showed SUV e as 3.8 and 5.3 in Hot, 0.01
and 0.02 in Teflon, 0.1 and 0.2 in Air, 0.8 and 1.2 in BKG areas. And percentage differences were equally from
17% to -14% in Hot and BKG areas. Teflon area's percentage difference was from -50% to 52% and Air area's
one was from -12% to 20%. Conclusion: As shown in the results, It was applied within +5% of Activity and
Weight errors if the allowable error range was configured within 5%. So, The calibration of dose calibrator and
weighing machine has to conduct within £5% error range because they can affect to Activity and Weight rates.
In case of Time error, it showed separate error ranges according to the type of inserts. It showed within 5% error
when Hot and BKG areas error were within £15%. So we have to consider each time errors if we use more than
two clocks included scanner’s one during the examinations. (Korean J Nucl Med Technol 2014;18(1):43-48)
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Fig. 1. Three inserts, Hot, Teflon and Air, were situated in the 1994 NEMA Phantom. Phantom was filled with 27.3 MBg/mL of 18F-FDG.
The ratio of hotspot area activity to background area activity was regulated as 4:1.
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Fig. 2. (A) Image was re-reconstructed after incurring input errors in Activity, Weight, uptake Time parameters as +5%, 10%, 15%, 30%,
50% from original datas. (B) Measuring SUVmean of ROIs. (C) ROIs (Region of Interests) were set one in the each insert areas and four

in the background areas.
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Fig. 3. In case of Patient’s images, ROIs (Region of Interests)
were set one in the hot lesions of the chest, one in the air areas
of the lung, and one in the soft tissue areas of the thigh.
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0| e WAFsT 22k W37t -50, -30, -15, -10, -5,
7153k, 5, 10, 15, 30, 50% 2] <A1 2 WSk o] 9.045, 6.460,
5.320, 5.025, 4.760, 4.521, 4.306, 4.111, 3.932, 3.478, 3.014
g/mL 2] SUV,en®] H3FE H Gl 01 100.0, 42.8, 17.6, 11.1,
52,0, 4.7, -9.0, -13.0, -23.0, -33.3%9] WEZ 0 2}1= W G
t} HZE9] 7S 0.041, 0.029, 0.024, 0.023, 0.021, 0.020,
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Holow 103.9, 443, 182, 11.3, 54, 0, -4.4, -8.8, -12.3,
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W3S Helon 100.1, 429, 17.6, 11.1, 5.2, 0, 4.7, -9.0,
-13.0, -23.4, -33.3%9] MEL ¢ 2E WY rHFig. 4).



Table 1. SUV of Hot, Teflon, Air, BKG areas of original images

Mean Max Min Std Dev.
Hot 4.520 5.175 3.983 0.275
Tefron 0.020 0.032 0.013 0.004
Air 0.193 0.282 0.137 0.035
Background 1.031 1.289 0.827 0.100
Avg %Difference
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Fig. 4. Results according to change of activity errors (left-SUVmean, right-percent differences).
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Fig. 5. Results according to change of weight errors (left-SUVmean, right-percent differences).
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25 5, 10, 15, 30, 50%2] =42 w3k w 2.260, 3.165, 3.828,
4.025, 4.295, 4.521, 4.747, 4.973, 5.199, 5.588, 6.782 g/mL2]
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Fig. 6. Results according to change of uptake Time errors (left-SUVmean, right-percent differences).
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