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The Effect of Using Two Different Type of Dose Calibrators on
In Vivo Standard Uptake Value of FDG PET

Young Jae Park, Seong Ae Bang, Seung Min Lee, Sang Un Kim, Gil Man Ko, Kyung Jae Lee and In Won Lee
Department of Nuclear Medicine, Seoul National University Bundang Hospital

Purpose: The purpose of this study is to measure F-18 FDG with two different types of dose calibrator measuring
radionuclide and radioactivity and investigate the effect of F-18 FDG on SUV (Standard Uptake Value) in
human body. Materials and Methods: Two different dose calibrators used in this study are CRC-15 Dual PET
(Capintec) and CRC-15R (Capintec). Inject 1 mL, 2 mL, 3 mL of F-18 FDG into three 2 mL syringes,
respectively, and measure initial radioactivity from each dose calibrator. Then measure and record radioactivity
at 30 minute interval for 270 minutes. According to the initial radioactivity, linearity between decay factor
driven from radioactive decay formula and the values measured by dose calibrator have been analyzed by simple
linear regression. Fine linear regression line optimizing values measured with CRC-15 through regression
analysis on the basis of the volume of which the measured value is close to the most ideal one in CRC-15 Dual
PET. Create ROI on lung, liver, and region part of 50 persons who has taken PET/CT test, applying values from
linear regression equation, and find SUV. We have also performed paired t-test to examine statistically
significant difference in the radioactivity measured with CRC-15 Dual PET, CRC-15R and its SUV. Results:
Regression analysis of radioactivity measured with CRC-15 Dual PET and CRC-15R shows results as follows:
in the case 1 mL, the r statistic representing correlation was 0.9999 and linear regression equation was
y=1.0345x+0.2601; in 2 mL case, r=0.9999, linear regression equation y=1.0226x+0.1669; in 3 mL case,
r=0.9999, linear regression equation y=1.0094x+0.1577. Based on the linear regression equation from each
volume, t-test results show significant difference in SUV of ROI in lung, liver, region part in all three case.
P-values in each case are as follows: in 1 mL case, lung, liver and region (»<0.0001); in 2 mL case, lung
(p<0.002), liver and region (»<0.0001); in 3 mL case, lung (»p<0.044), liver and region (p<0.0001). Conclusion:
Radioactivity measured with CRC-15 Dual PET, CRC-15R, dose calibrator for F-18 FDG test, do not show
difference correlation, while these values infer that SUV has significant differences in the aspect of uptake in
human body. Therefore, it is necessary to consider the difference of SUV in human body when using these dose
calibrator. (Korean J Nucl Med Technol 2010;14(1):115-121)
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FDG.
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Table 1, The measure value of CRC—15 Dual PET and CRC—15R (five times: average) (unit: mCi)

1 ml T1/2 2 ml T1/2 3 ml T1/2
CRC-15 12:50 26.2 26.2 12:55 26.2 26.2 13:00 27 27
CRC-15R 12:51 27.3 12:56 26.9 13:01 27 .4
CRC-15 13:20 21.7 21.668 13:25 21.7 21.668 13:30 22.4 22.35
CRC-15R 13:21 22.6 13:26 223 13:31 22.6
CRC-15 13:50 17.9 17.953 13:55 17.94 17.953 14:00 18.48 18.501
CRC-15R 13:51 18.94 13:56 18.65 14:01 18.95
CRC-15 14:20 14.83 14.861 14:25 14.82 14.861 14:30 15.28 15.315
CRC-15R 14:21 15.66 14:26 15.28 14:31 15.67
CRC-15 14:50 12.26 12.302 14:55 12.25 12.302 15:00 12.64 12.678
CRC-15R 14:51 12.97 14:56 12.79 15:01 12.96
CRC-15 15:20 10.03 10.183 15:25 10.13 10.183 15:30 10.45 10.494
CRC-15R 15:21 10.68 15:26 10.56 15:31 10.72
CRC-15 15:50 8.3 8.43 15:55 8.38 8.43 16:00 8.64 8.687
CRC-15R 15:51 8.88 15:56 8.74 16:01 8.88
CRC-15 16:20 6.86 6.978 16:25 6.92 6.978 16:30 7.15 7.191
CRC-15R 16:21 7.34 16:26 7.23 16:31 7.35
CRC-15 16:50 5.67 5.776 16:55 5.72 5.776 17:00 5.9 5.953
CRC-15R 16:51 6.07 16:56 5.97 17:01 6.08
CRC-15 17:20 4.68 4.78 17:25 4.73 4.78 17:30 4.88 4.928
CRC-15R 17:21 5.02 17:26 4.95 17:31 5.03

*. CRC-15 = CRC-15 Dual PET
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Fig. 3. The distribution of the activity change according to the measured time of two dose calibrators by each volume.
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Fig. 4. The distribution of the activity change according to a half-ife and the measured time of two dose calibrators by each volume.
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Fig. 5. 1 ml The distribution of the activity change according to
a half-life and the measured time of two dose calibrators.
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Table 2, The result of the SUV vaule between the actual measured value and the revised value

1 ml} y=1.0345x+0.2601
CRC-15 Pual PET CR{-15R
mCi lung liver region mCi lung liver region
1 13.68 0.5 2.1 46 14.41206 0.5 2 4.4
2 11.73 0.5 1.7 3.9 12.39479 0.4 1.6 3.7
3 7.38 0.4 1.6 43 7.89471 0.3 15 4
50 8.45 0.4 17 4.8 9.001625 0.4 1.6 45
2 ml| y=1.0226x+0.1669
CRC-15 Pual PET CR{-15R
mCi lung liver region mCi lung liver region
1 13.68 05 21 4.6 14.15607 0.5 2 4.4
2 11.73 0.5 1.7 3.9 12.162 0.5 1.7 3.8
3 7.38 0.4 1.6 43 7.713688 0.3 1.5 41
50 8.45 0.4 1.7 4.8 8.80787 0.4 1.6 4.6
3 ml. y=1.094x+0.1577
CRC-15 Pual PET CR{-15R
mCi lung liver region mCi lung liver region
1 13.68 0.5 21 4.6 13.96629 0.5 2 45
2 11.73 05 17 3.9 11.99796 0.5 17 3.8
3 7.38 0.4 1.6 43 7.607072 0.4 1.5 42
50 8.45 0.4 1.7 48 8.68713 0.4 1.6 47
Table 3. The paired—test result value of two different data
CRC-15 Dual PET CRC-15R ,
FDG uptake alue of SUV (mean+SD) ‘ Sig
lung 0.3860.086 0.356+0.073 4.365 0.000™"
1 mL y=1.0345x+0.2601 liver 1.836+0.190 1.708+0.176 19.956 0.000"
region 6.0144.369 5.632:+4.068 8.803 0.000""
lung 0.3860.085 0.368+0.076 3.280 0.002"
2 mL y=1.0226x+0.1669 liver 1.8360.190 1.748+0.189 18.956 0.000"
region 6.0144.369 5.756:4.163 8.646 0.000""
lung 0.386+0.085 0.378+0.081 2.064 0.044"
3 mL y=1.094x+0.1577 liver 1.836+0.190 1.762+0.213 5.098 0.000™"
region 6.014+4.368 5.834:+4.231 8.822 0.000™"
" p<0.05, " p<0.01,  p<0.001
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Fig. 6. The linear regression line of between the CRC-15 Dual PET value and the CRC-15R value.
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Fig. 7. The graph represents the difference among the average SUV values of lung, liver and region by each volume.
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