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Purpose: Adaptive statistical iterative reconstruction (ASIR) technique is a reconstruction method of CT image
using statistical noise modeling which is known to reduce image noise and to preserve image quality despite
reducing radiation dose. The aim of this study is to evaluate images using ASIR on bone SPECT/CT which is
primarily performed in our hospital. Materials and Methods: We compared the images of applied ASIR (ASIR
level: 20-80%) and none ASIR by changing the mA based on 120 kVp, 100 mA using Discovery NM/CT 670
(GE, U.S.A). First, we evaluated attenuation correction in SPECT image by changing the ASIR level using
Anthropomorphic phantom. Second, we compared the contrast to noise ratio (CNR), image noise and spatial
resolution in CT image using ACR phantom. Third, after selecting the ASIR level applicable patient using lower
torso phantom, we examined 2 patients who followed up bone SPECT/CT and we performed blind test. Results:
The degree of attenuation correction in SPECT image showed no significant difference between applied ASIR
and none ASIR (P>0.05). When applied ASIR, the noise of CT image were reduced at least 17 up to 52% by
changing the mA. The CNR of image with ASIR was maintained more than 0.8 at 40 mA (ASIR 60%) while
those without ASIR showed 0.42 at standard 40 mA. In comparison of the high contrast object, we distinguished
12 line pairs/cm at 40 mA regardless of appling ASIR. Comparison of the patients image applied ASIR level
60% (40 mA) which found out by spine image of lower torso phantom showed no signigicant difference between
applied ASIR and none ASIR in blind test. The CTDIvol and DLP for applied ASIR 60% showed decreased by

60%,

60% on average than using standard mA. Conclusion: The study show that the radiation dose in

SPECT/CT using ASIR can be reduced despite degradation of SPECT and CT images. In addition, higher ASIR
level could be possibly applied characteristics of SPECT/CT that region of interest is limited to bone. (Korean J
Nucl Med Technol 2014;18(1):134-139)
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Fig. 1. The patient’s radiation dose can be reduced by selecting
the level which implies the noise index.

Without ASIR (656 mA) ASIR 40% (399mA)

Fig. 2. These images are introduced to reduce the patient’s radi-
ation dose without regradation of image using ASIR technique.

135

l—)il

[TIS 2] 621. ASIR7|#HS 0183t SPECT/CTHAA TIEZ HAH0t

+ Anthropomorphic Torso phantom, conical tube
+ ACR CT Accreditation Phantom, Gammex 464
+ Sectional Lower Torso Phantom, SK 250
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80 FBP ASIR 20%
70 FBP ASIR 30%
60 FBP ASIR 40%
50 FBP ASIR 50%
40 FBP ASIR 60%
30 FBP ASIR 70%
20 FBP ASIR 80%

Fig. 3. Filtered back projection applied images which has no
ASIR, and ASIR applied images where we had selection of 20 to
80%.

Fig. 4. One of tubes is in the middle of both lungs and the other
two is located next to spine.



2. Attenuation correction evaluation in SPECT
image
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3. Evaluation of CT image by changing the ASIR
level

ASIR 28 59} 28 levelo]] w2 CT image H7H= ]
3] ACR CT accreditation phantom, gammex 4645 A8}
HHFig. 5). & 4702 module & 294 low contrast reso-
lution %<3} 3WHA| uniformity & noise, 44| high con-
trast resolution %<2 0]-25}o] BED imageS H|L F7}

shdrt.

1 2 3 4
Alignment Low Uniformity High
CT No. Contrast | & Noise | Contrast
Slice width |Resolution Resolution
20 ¢m D ——
4 cm

Fig. 5. Out of 4 modules, we used the second, third and fourth
one.
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4. Evaluation of spine image by changing the ASIR
level
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Fig. 6. We used low torso phantom, SK250 and we patrticularly
focused on spine images.
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Fig. 7. All three tubes showed no significant difference regardless of ASIR.
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2. Evaluation of CT image by changing the ASIR
level
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Fig. 8. When ASIR was used, the noise has been decreased
from 17 up to 52%.
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3. Evaluation of spine image by changing the ASIR
level
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Fig. 9. When ASIR was used high CNRs were found from 80 to
40 mA which are higher than 0.81.

Fig. 10. It showed that 12 line pairs can be distinguished from on 40 mA images regardless ASIR and 70 mA images without ASIR and 60
mA images with ASIR were evaluated as‘good’.
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Fig. 11. As mA was decreased, small amount of noise appeared
on the images but there was no significant difference on spine
images.
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Fig. 12. Even though we reduced 40 mA, the image quality was
not affected by it.
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4. Evaluation of patient images
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Fig. 13. Small amount of noise has increased on the image with
ASIR but there was no significant difference on spine images.
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