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With the recent rise of social issue regarding radiation exposure, attention to medical radiation use has been
placed under a great spotlight. During PET-CT examination, generally about 40% more of "*F-FDG is used than
EANM recommendation. While maintaining the diagnostic test result, we hope to find optimal injection dose
to minimize the "*F-FDG in patients by utilizing the latest PET-CT scanner which is equiped with the newest
technology.

During this experiment, the Biograph Truepoint 40 (siemens, USA) installed in 2007 and mCT 64 (siemens,
USA) installed in 2011 were used and evaluated NECR (noise-equivalent counting rate) by using a scatter
phantom. For the image quality evaluation of each scanner, we injected 3.7, 4.44 and 5.18 MBq/kg of "®F_FDG
in NEMA IEC Body Phantom and also evaluated SNR between two scanners by using the data acquired at 60,
70, 80, 90, 100, 110 and 120 sec per bed. For the clinical evaluation, actual data of patients who were injected
®F.-FDG 3.7, 4.4, 5.18 MBq/kg were used to compare SNR and draw a final result.

Results  As a result, mCT 64 peak NECR value was 1.65¢+005, which is 10% higher than Turepoint 40. SNR values
using the IEC body phantom was 17.9%, 17.4% and 17.1% higher in '*F-FDG 3.7 MBg/kg, 4.44 MBg/kg and
5.18 MBg/kg. In clinical patients, SNR values of the image mCT 64 was 16.5, which is 25% higher than
Turepoint 40 scanner.
Conclusion  To draw a conclusion from the test result of this experiment, the same quality of SNR could be attained even with
10% reduced injection dose, if when the duration is extended by 10 sec/bed. This optimal result was possible
due to enhanced equipment. The NECR (one of the equipment’s performance assessment criteria for the
scanner) increased by 10% and the SNR (one of the image quality assessment criteria) also increased by 17.5%.
Therefore, we can expect to reduce the injection dose without deterioration of image quality. In consequence,
it will also help to decrease the patient’s anxiety of the radiation exposure.
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Fig. 3. NEMA IEC body phantom.
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1) NECR TEST
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Fig. 2. Biograph mCT64.
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Fig. 4. Scatter phantom.

Fig. 5. Scatter phantom test.

mCT642] 3153t 450l thshe] vl aLsh 2 ekeh(Fig. S).

2) IEC body phantom test

NEMA IEC body phantom < ©]-2-5}¢] kg 3.7 MBq (0.1
mCi), 4.44 MBq (0.12 mCi), 5.18 MBq (0.14 mCi) 2] = A 2+
© 918 BKGO] 46.25 MBq (1.25 mCi), 55.5 MBq (1.5 mCi),
64.75 MBq (1.75 mCi) 5913} sphere®} 1 : 82] H]-&-0] &7
W& AJ2FsE. o] MES o]-8-5kf bed 7 60, 70, 80, 90,
100, 110, 1202.9] glo|E] & 8153+ & v w g7} a4k ¥

3) Clinical test
2014 295 € 471X Y PET-CT HARE Al 333 34}
507 (BMI 21.5+1.4 , 1}o] 54.8+12.1)2 tjAF o 2 YAMA &
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Fig. 6. Axial slice with ROI (an axial slice of one of the patient scans
showing the ROI used to derive the SNR in the liver).
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Fig. 7. NEC RATE graph of Biograph mCT64 and Biograph
Truepoint40.

71= 918l B} o] x%HH] 21 Biograph Truepoint 40 A7} ]
A= ""F-FDG 5.18 MBg/kg S 9] 3} & 120%/bed & FAFS:
2 551laL, 241781l Biograph mCT64 27114 & ©]8- 5}
o A= ""F-FDG 3.7, 4.44, 5.18 MBg/kg & 5=3]8} % 60, 120
Z/bed & A 535 o]FA 53t Hlo|HE o] &
3}o] SNR 71 v] 1 715} ch(Fig. 6).”
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1. NECR TEST

Biograph mCT640] 4] peak NECR 7} 1.24e+005 cps=
Biograph Truepoint 402] peak NECR 7} 1.14e+005 cpso] H]
3l 8.8% g A5 e AU ch(Fig. 7).

2. |[EC body phantom test
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Fig. 8. Phantom image of 0.1 mCi/kg injection dose.
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Fig. 9. Phantom image of 0.12 mCi/kg injection dose.
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Fig. 10. Phantom image of 0.14 mCi/kg injection dose.

Biograph Truepoint 40 2.t} 18.2% AN = QA th(Fig. 8, 11).
kg 0.12 mCi & ¢ 3HEC body phantomo]| ] 2] SNR7}F
2 ZA1AH]9] Biograph mCT64 7} Rk od Au|Ql
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Table 1. SNR of Biograph Truepoint 40

0.1 mCi 0.12 mCi 0.14 mCi

60s 81.7 89.4 94.1

90s 92.0 106.3 110.6

120s 100.4 110.6 119.2

Table 2. SNR of Biograph mCT64

0.1 mCi 0.12 mCi 0.14 mCi

60s 92.3 107.8 111.6

90s 104.2 119.7 125.0

120s 128.8 131.8 144.9

gl ot
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Fig. 12. The SNR result graphs of 0.12 mCi/kg injection dose.

Biograph Truepoint 40 X T} 17.4% &A= I thFig. 9, 12).
kg 0.14 mCi & 5% 3+ IEC body phantomo]| 4] 2] SNRZ:

2 ZJAIAH|Ql Biograph mCT647} Xt} o]z |9l

Biograph Truepoint 40 X2 T} 17.7% &FAFE I th(Fig. 10, 13).

3. Clinical test

clinical image ©J|4]+= phantom image o| 4| }= &) = <t
of| A Y &)= scatter 5-0] TOF 7| o] 23] H ko] = of 4]
7] w20]l 241534]9] Biograph mCT647} w.c} o] 4 Ahw]e]
Biograph Truepoint 409]] H]3}] 30% ©]4} image quality7} ¥4}
T ITH(Fig. 14).
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Fig. 13. The SNR result graphs of 0.14 mCi/kg injection dose.

014 (mcirkg)
120 (sec/bed)

01 012 0.14 0.14
60 60 60 120

swR: 1253 1372 14.16 17.86 13.65

Fig. 14. The result image and SNR of clinical test.
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