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Reconstruction in Image Space) for PET/CT
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Purpose : Presently, hardwares and softwares for reducing radiation exposure are continually developed for
PET/CT examination. Purpose of this study is to evaluate effectiveness of reducing radiation exposure dose of
CT and SUV changes of PET when applied each kernel to ACCT (Attenuation Correction Computed
Tomography) according to adopted IRIS (Iterative Reconstruction in Image Space) software. Materials and
Methods : Biograph mCT (Siemens, Germany) was used as a PET/CT scanner. Using AAPM CT performance
phantom, from standard (120 kVp, 100 mAs), 7 scans were conducted by reducing 15 mAs each. After image
reconstruction by FBP (Filtered Back Projection) and IRIS, noise and spatial resolution were evaluated. The
same method was applied to anthropomorphic chest phantom and acquired images were compared. NEMA IEC
body phantom was used for SUV evaluation. Injected dose rate for hot sphere (hot) and background cylinder
(BKG) were 1:8. CT dose condition (120 kVp, 50 mAs) was the same for each scan and PET scan durations were
1,2, 3 and 4min. After scanning, each kernel of IRIS was applied to ACCT. And PET images were reconstructed
by ACCT adopted IRIS for comparing SUV changes. Results : AAPM phantom test for noise evaluation, SD for
FBP 100 mAs, IRIS 55 mAs were 8.8 and 8.9. FBP 85 mAs, IRIS 40 mAs were 9.5 and 9.7. FBP 70 mAs, IRIS
25 mAs were 11.9 and 11.1. Above mAs condition for FBP and IRIS, SD showed similar values. And for spatial
resolution test, there was no significant difference. For chest phantom test, when applied the same mAs and
kernel to both of FBP and IRIS, every applied kernels showed reduced noise. Lower mAs and higher kernel
value showed higher noise reduction. There was no considerable difference only except for 170 very sharp kernel
for SUV comparison using NEMA IEC body phantom. Conclusion : In this study, low mAs (55 mAs) applied
IRIS and standard mAs (100 mAs) applied FBP showed similar noise. And only except for 170 kernel, there was
no significant SUV changes. It is possible to reduce needless radiation exposure and acquire better image quality
than FBP's through applying appropriate kernel of IRIS to PET/CT. (Korean J Nucl Med Technol 2012;
16(2):29-34)
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Fig. 1. Siemens Biograph mCT PET/CT scanner.
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Fig. 3. Anthropomorphic chest phantom.

Fig. 2. AAPM CT performance phantom.

Fig. 4. NEMA IEC body phantom.
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Fig. 5. Drawing ROI for noise test.
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Fig. 6. Visible estimation for spatial resolution.
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Table 1. The results of noise comparison

Kernel Recon.method 100 mAs 85 mAs 70 mAs 55 mAs 40 mAs 25 mAs 10 mAs
FBP 8.8 9.5 11.9 13.0 14.5 16.9 279
30F IRIS 5.7 6.4 8.2 8.9 9.7 111 19.2
Difference 3.1 3.1 3.7 4.1 4.8 5.8 8.7
FBP 10.5 11.5 14.1 15.5 17.1 20.3 33.2
40F IRIS 6.8 7.7 9.7 10.6 11.4 13.1 22.7
Difference 3.7 3.8 4.4 49 5.7 7.2 10.5
FBP 22.2 25.0 29.7 32.6 35.6 42.8 69.9
50F IRIS 14.5 17.2 21.0 22.8 24.3 28.9 50.0
Difference 7.7 7.8 8.7 9.8 11.3 13.9 19.9
FBP 47.0 53.1 62.5 68.2 75.0 90.9 149.6
70F IRIS 28.0 33.8 40.4 43.7 47.5 58.2 106.7
Difference 19.0 19.3 221 245 27.5 32.7 42.9

Table 2. CTDIvol and DLP of each mAs

mAs
100 85 70 55 40 25 10
Dose
CTDlIvol (mGy) 7.19 6.16 5.07 3.97 2.88 1.82 0.73
DLP (mGy*cm) 332 266 236 185 134 85 34

Table 3. The results of resolution comparison
No

1 2 3 4
Recon
FBP 100 mAs (B30) 85 mAs (B30f) 70 mAs (B30f) 55 mAs (B30f)
IRIS 55 mAs (I30f) 40 mAs (I30f) 25 mAs (I30f) 25 mAs (I30f)
Visible Resolution 1.25 mm

Fig. 7. Chest phantom image comparison (left: FBP 100 mAs, right: IRIS 55 mAs).
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Fig. 8. SUV comparison of each kernel for scan time 1 minute.
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Fig. 9. SUV comparison of each kernel for scan time 2 minutes.
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Fig. 10. SUV comparison of each kernel for scan time 3 minutes.
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Fig. 11. SUV comparison of each kernel for scan time 4 minutes.
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