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Purpose: The Change of CT exposure condition have a effect on image quality and patient exposure dose. In this
study, we evaluated effect CT image quality and SUV when CT parameters (Pitch, Rotation time) were changed.
Materials and Methods: Discovery Ste (GE, USA) was used as a PET/CT scanner. Using GE QA Phantom and
AAPM CT Performance Phantom for evaluate Noise of CT image. Images are acquired by using 24
combinations that four stages pitch (0.562, 0.938, 1.375, 1.75:1) and six stages X-ray tube rotation time
(0.5s-1.0s). PET images are acquired using 1994 NEMA PET Phantom (lgF-FDG 5.3 kBg/mL, 2.5 min/frame).
For noise test, noise are evaluated by standard deviation of each image's CT numbers. And then we used
expectation noise according to change of DLP (Dose Length Product) to experimental noise ratio for index of
effectiveness. For spatial resolution test, we confirmed that it is possible to identify to 1.0 mm size of the holes
at the AAPM CT Performance Phantom. Finally we evaluated each 24 image's SUV. Results: Noise efficiency
were 1.00, 1.03, 1.01, 0.96 and 1.00, 1.04, 1.02, 0.97 when pitch changes at the QA Phantom and AAPM
Phantom. In case of X-ray tube rotation time changes, 0.99, 1.02, 1.00, 1.00, 0.99, 0.99 and 1.01, 1.01, 0.99, 1.01,
1.01, 1.01 at the QA Phantom and AAPM Phantom. We could identify 1.0 mm size of the holes all 24 images.
Also, there were no significant change of SUV and all image's average SUV were 1.1. Conclusion: 1.75:1 pitch
is the most effective value at the CT image evaluation according to pitch change and It doesn't affect to the spatial
resolution and SUV. However, the change of rotation time doesn't affect anything. So, we recommend to use the
effective pitch like 1.75:1 and adequate X-ray tube rotation time according to patient size. (Korean J Nucl Med
Technol 2013;17(2):67-71)
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o] Agof| AR5 AHH]= Discovery STe 16 slice PET/CT
(GE Healthcare, USA)©]31(Fig. 1), AF8-¥ Phantom2 CT
G4 H71E 95ke] QA Phantom (GE Healthcare, USA)
(Fig. 2)7} AAPM (The American Association of Physicists in
Medicine) CT Performance Phantom (Fig. 3)& A8},
PETSA H71E $J31o] NEMA 1994 PET Phantom (Fig. 4)
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Fig. 1. The experiments were performed by Discovery STe 16
slice PET/CT scanner.

Fig. 3. AAPM CT Performance Phantom was used for this study.

Fig. 2. QA Phantom was used for this study.

Fig. 4. NEMA1994 PET Phantom was used for SUV evaluation.
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Fig. 5. We made square ROI for Noise test.

Table 1. Noise effectiveness in QA Phantom test
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Rotation time (sed) Pich 0.562:1 0.938:1 1.375:1 1.75:1 Average
0.5 1.00 1.03 1.01 0.96 1.00
0.6 0.98 1.04 1.02 0.96 1.00
0.7 1.00 1.04 0.99 0.94 0.99
0.8 1.00 1.01 1.02 0.96 1.00
0.9 0.96 1.03 1.02 0.96 0.99
1.0 0.96 1.01 0.98 0.95 0.89
Avrage 0.98 1.03 1.01 0.96

Noise effectiveness = NoiseEXPERIMENTAL to NoiseEXPECTATION ratio.

69



Nl

Holsty|s M17H M2= 2013

Table 2. Noise effectiveness in AAPM CT Performance Phantom test

Rotation time (sec) 0.562:1 0.938:1 1.375:1 1.75:1 Average
0.5 1.01 1.05 1.02 0.98 1.01
0.6 1.03 1.04 1.02 0.97 1.01
0.7 0.98 1.02 1.02 0.96 0.99
0.8 0.99 1.05 1.00 0.99 1.01
0.9 1.01 1.03 1.03 0.96 1.01
1.0 0397 1.06 1.04 0.98 1.01
Average 1.0 1.04 1.02 0.97

Noise effectiveness = NoiseEXPERIMENTAL to NoiseEXPECTATION ratio.
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Fig. 6. The reconstruction CT images were estimated for spatial
resolution.
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Fig. 7. The reconstruction PET images were estimated for SUV.
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