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The Effects of Diagnostic Radiology Image on Radiopharmaceutical Testing
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Abstract

This research attempts to qualitatively evaluate the intensity change by radiopharmaceuticals and
obtain computed tomography using phantom injected with various nuclide, Cylindrical phantom is used
for comparing and analysing the effect on diagnosis image during radiopharmaceuticals inspection, Inside
of the phantom, water is injected and computed tomography image is scanned, During nuclear medicine
invitro, frequently used radiopharmaceuticals, #¥m7e0, 20mCi and “F 14 mCi, is diluted in the water
phantom and scanned in the same method, Traverse image obtained by CT scan is divided into six
traverse image in the same slice of each scanned image, CT—number(HU) value of 10 measuring point is
measured in 2 cm interval based on the center of the phantom, Measured HU value, based on the water
phantom, is compared with the image after injecting 99mTcO4 and 18F, Average scale of water is 2.8~1.6
HU, *™TcO, is 3.0~1.6 HU and “F is 1.2~0 HU, Average of water is 2.3 * 0.17 HU, *™TcO4 is 2.2 * 0.85
HU and F-18 is 0.7 £ 0.95HU, Based on water, reduced value of about 0.1HU and about 0.,5HU is
acquired from 9ngcO4 and F-18, Radionuclide used in nuclear medicine inspection utilizes 100~200 KeV
energy and obtains image through scintillation camera and PET-CT utilizes 511 KeV positron annihilation
energy to obtain image, What we learned from this research is that gamma rays from these energies
used in CT scan for diagnosis purpose or radioactive therapy plan can change the intensity of the image,
The nuclear medicine inspection for reducing the effect of emitted gamma ray diagnosis image should be
obtained after a period of time considering half-life which would be reduced distortion or changed in

image,
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Fig. 1. Rl Quality Assurancephantom A and PET-CT B
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Fig. 2. Injection Radiopharmaceutical within phantom
A and CT scanning B
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Fig. 3. Block diagram of the Measurement of CT Number
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Table 1. The average CT number which is measured and Standard deviation

M.p? 1 Slice 2 Slice 3 Slice 4 Slice 5 Slice 6 Slice
W Tt R owS Tt P owt Tet F oW Tt R ow? Tt PP owt Tt R
1 38 31 09 59 53 28 62 48 13 34 28 38 62 57 12 56 38 1.8
2 30 31 -03 47 36 07 37 40 03 32 31 08 48 44 -02 37 27 -0.2
3 32 02 -08 31 20 -04 32 24 -11 24 14 05 28 30 0 32 3.0 -0.1
4 35 21 04 33 23 07 28 26 -02 20 16 -03 25 3.0 04 21 23 04
5 22 12 -03 18 25 16 23 19 05 18 27 11 17 32 02 16 1.7 05
6 17 12 04 28 21 14 22 13 06 13 09 -02 31 24 06 24 19 06
7 01 24 -07 18 17 19 15 18 02 14 13 12 27 24 20 16 20 03
8 09 19 04 10 28 15 06 22 09 0 07 23 25 33 19 18 13 1.0
9 18 14 11 12 33 24 20 19 16 13 15 37 26 29 24 31 26 1.4
10 35 23 36 39 55 42 20 40 25 33 20 39 51 51 44 47 32 31
Mean 24 19 05 30 31 17 27 27 07 20 18 17 34 35 13 30 25 09
sb. 12 09 12 16 13 13 15 12 10 11 08 16 14 11 14 14 18 1.0
Note) a : Measuring Point, b : Water, ¢ : ®"TcQs, d : *F
Table 2. Each Slice average of CT number A A BEEE ALY G2 Eo7] fdA fa
slice Water 9o = WIS aEste] AR AP & AdgAe 55
] > 37 1 89 0.47 2";:&;%94 Yoltp WE EY = U ALE A
2 2.95 3.11 1.68 B AT L CTAAO 2 Ho“\}* oorE 29| 4] A
: 205 209 000 S Gl mAE 9¥e o1 94oR Brsgou
4 2.01 1.08 1.68 AH% DRAH|E ©]&3t ‘H?% A& Ao, o
5 3.4 3.54 1.29 & HAHIYofEY HAHIEHELY S £HTH
6 2.98 2.45 0.88 AlZboll & WARsol pA= AFE Felstazt g
Mean 2.73 2.58 1.11 BT CT Number & ohqe} Image J, C §
sD. 0.49 068 052 Oget Z2OY A8 F=HsE oz 24 Wl
E g7re Aol
P SN e

Fig. 4. Measurement coordinate of traverse CT image
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