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Abstract This study is aimed to assess the effect of the gamma ray of 511keV energy which is emitted from
phantom where the positron emission radionuclide was injected on X-ray CT image. As a scanning method, the
CT number and pixel value of the reference image where water was injected(0 mCi), and those acquired by
changing the capacity of "8F(Fluorine), positron emission radionuclide, into 1 mCi, 2 mCi, 5 mCi, and 10 mCi
were measured. As a result of measuring the CT number(HU) of the phantom image where the positron
emission radionuclide('®F) was injected, there were reference water (-7.58 + 0.66 HU), 1 mCi(-9.85 + 0.50
HU), 2 mCi(-10.27 + 0.21 HU), 5 mCi(-11.31 + 0.66 HU), and 10 mCi(-13.47 + 0.38 HU). Compared with
the image where it was filled with water, there was a reduction of 5.89 Hu in 10 mCi, 3.73 in 5 mCi, 2.69
HU in 2 mCi, and 2 HU in 1 mCi. As for the pixel value of the phantom image, there were reference water
(-2.70 + 0.75), 1 mCi(-4.72 + 0.58), 2 mCi(-6.01 + 0.78), 5 mCi(-6.10 + 0.84), and 10 mCi(-8.20 + 0.60).
Compared with the reference image, there was a reduction of 5.50 in 10 mCi, 3.40 in 5 mCi, 3.10 in 2 mCi,
and 2.02 in 1 mCi. Through this experiment, it was indicated that, with the increase in the dose of the
positron emission radionuclide(lgF), the CT number and the pixel value of the image reduced proportionally,
and the width of reduction showed a similar value, too. Accordingly, according to the degree of change in
X-ray CT image due to the positron emission radionuclide in the quality control item of PET/CT, the proper
standard should be established and it should be periodically managed.
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[Fig. 11 Schematic of self-produced Phantomand Phantom
scan using the X-ray CT.
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[Fig. 2] Measurement of the CT number of the phantom
image where the positron emission radionuclide
was injected(A) and the average pixel value(B).
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[Table 1] The average CT number which is measured and Standard deviation
CT Number(HU)
Dose fx
mean SD min max Total average SD
-7.88 16.34 -103 38
-7.70 16.22 -99 29
(ng:; o 5 -8.33 15.78 -86 36 -7.58 0.66
-7.45 16.05 -89 35
-6.54 15.64 92 34
-9.30 16.59 -99 38
-10.26 17.22 -103 27
1 mCi 5 -9.85 16.97 -100 29 -9.58 0.50
-9.55 16.59 -98 31
-8.95 15.92 -94 33
-10.34 16.64 -102 36
-10.14 16.35 -104 30
2 mCi 5 -10.36 15.86 -106 32 -10.27 0.21
-9.99 16.23 -103 36
-10.54 16.05 -101 34
-10.67 16.27 -101 42
-10.54 16.28 -95 32
5 mCi 5 -11.53 16.11 -108 36 -11.31 0.66
-11.78 16.21 -106 30
-12.01 16.87 -105 32
-13.45 16.23 -107 26
-12.89 16.54 -105 36
10 mCi 5 -13.38 16.07 -102 32 -13.47 0.38
-13.75 16.23 -104 29
-13.87 16.75 -108 34
o A= -4.72 + 0.58, 2 mCioA]+= -6.01 + 0.78, 5 mCio]|
A& -6.10 + 0.84, 10 mCiof| A= -8.20 + 0.60°.2 =7 iz B CT Nurber -13.47
Holth 718ES A G4 vlastel B4 ol W 2 e 131

3= 10 mCiofAl= 5.50, 5 mCioflA]= 3.40, 2 mCiofA]
=310, 1 mGiolA= 2027} 7hadhs AS o 4= 919
THTable 2].
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[Table 2] The Pixel Number value analyzed with Image J

Pixel Number

Dose fx areaz N
(mm”) mean min max Total average SD
-2.31 -39 19
Water -1.64 -34 40
(standard) 5 100 -3.28 -28 28 -2.70 0.75
-2.78 -41 26
-3.48 -40 18
-4.21 -34 38
-5.28 -39 26
1 mCi 5 100 -4.85 -40 32 -4.72 0.58
-5.22 -37 36
-4.01 -33 37
-5.31 -39 19
-5.43 -32 25
2 mCi 5 100 -5.80 -38 30 -6.01 0.78
-6.31 -39 19
-7.22 -38 32
-7.31 -39 19
-6.51 -49 24
5 mCi 5 100 -5.90 -28 24 -6.10 0.84
-5.70 -37 32
-5.11 -39 31
-7.26 -49 22
-8.72 -32 18
10 mCi 5 100 -8.16 -47 25 -8.20 0.60
-8.72 -32 38
-8.15 -47 39
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