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Usefulness of Xact-bone for the Resolution Advancement of
Gamma Camera Image

Jong Pil Kim, Seok Hwan Yoon, Jung Jin Lim and Jae Ryong Woo
Department of Nuclear Medicine, SMG-SNU Boramae Medical Center, Seoul, Korea

Purpose: The Boramae Hospital are currently using Wide beam reconstruction (WBR: UltraSPECT, Israel) to
improve the resolution. The Xact-bone belongs to the WBR. It has been reported that Xact-bone helps us to
improve image resolution and contrast. This study will be evaluated clinical usefulness of Xact-bone method.
Materials and Methods: The usefulness evaluation of Xact-bone method was analyzed in resolution test and
contrast ratio. The resolution test in Planar image were obtained from Full width at half maximum (FWHM) by
using capillary tube. And the contrast ratio was obtained from Bone and Soft tissue (B/S) ratio values that were
acquired from bone scan study of 50 patients before and after using the Xact-bone method. We prepared the
Triple Line Source Phantom, NEMA IEC Body Phantom and Standard Jaszczak Phantom to acquire the FWHM
and Contrast Ratio values of Single photon emission computed tomography (SPECT) image. Subsequently we
compared among the Filtered backprojection (FBP) , Orderd subset expectation maximization (OSEM) and
Xact-Bone image. Results: The results of the planar Xact-bone data improved resolution about 20% by using
capillary tube. In addition it was improved B/S ratio about 15%. When using Triple Line Source Phantom,
SPECT Xact-bone data improved resolution for both FBP ,OSEM methods about 20% and 10%, respectively.
Contrast ratio in each spheres has also been increased for both methods that using NEMA IEC body Phantom
and Standard Jaszczak Phantom. Conclusion: When we were using Xact-bone method, we could see to improve
the resolution and Contrast ratio as compared to do not use the Xact-bone method. Accordingly, by using WBR's
Xact-bone method is expected to improve the image quality. However, when introducing new software, it is
needed to match the characteristics of the hospital protocol and clinical application. (Korean JNucl Med Technol
2011;15(2):30-35)
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SPECTAF2] Wide beam reconstruction (WBR: UltraSPECT,
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Fig. 3. Jaszczak Phantom
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- Xeleris 2.1 Workstation Computer System
- Capillary tube

- Triple line source phantom

- Jaszczak Phantom

- IEC body phantom
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Fig. 2. Triple line source phantom

Fig. 4. IEC body phantom
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Fig. 5. FBP and Xact-Bone Image of Capillary tube
Table 1, Reconstruction Parameter
FBP OSEM Xact-Bone
Filter Butterworth Butterworth -
Matrix size 128 x 128 128 x 128 128 x 128
Cutoff/Power 0.5/10 0.5/10 -
Iteration - 2 -
Subset - 10 -
Table 2, B/S ratio (B: Bone scan, X: Xact—bone)
B X Ratio B X Ratio B X Ratio
2.55 2.9 13.73 2.64 2.88 9.09 2.54 2.88 13.39
2.45 2.7 10.20 2.11 2.64 25.12 2.52 2.64 4.76
2.65 3.02 13.96 2.31 2.75 19.05 2.45 2.87 17.14
3.21 3.44 7.17 26.1 3.02 15.71 2.64 2.84 7.58
3.35 3.64 8.66 2.87 2.99 3.02 2.35 2.74 16.60
2.64 2.93 10.98 2.25 2.47 2.87 2.74 3.02 10.22
2.85 2.99 4.91 2.85 3,51 23.16 2.66 3.12 17.29
2.65 3.02 13.96 2.31 2.84 22.94 2.2 2.84 29.09
2.88 3.11 7.99 2.34 2.64 12.82 2.65 2.94 10.94
2.45 2.85 16.33 2.54 3.05 20.08 3.01 3.44 14029
2.15 2.65 23.26 2.41 2.75 14.11 2.47 2.84 14.98
2.46 3.02 22.76 3.01 3.45 14.62 2.33 2.78 16.23
2.57 3.11 21.01 2.55 2.81 10.20 2.28 2.65 16.23
2.31 2.87 24.24 2.36 2.61 10.59 2.53 2.84 12.25
2.84 3.25 14.44 2.77 3.21 15.88 2.34 2.6 11.11
2.64 2.93 10.98 2.25 2.47 2.87 2.74 3.02 10.22
2.4 2.84 18.33 2.64 3.05 15.53
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Fig. 6. X,Y-profile gaussian curve of FBP ,OSEM and Xact-Bone

Fig. 7. FBP, OSEM and Xact-Bone Image of Jaszczak Phantom
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Table 3, Percent contrast for each cold sphere of Jaszczak Phantom

FBP OSEM Xact-Bone
38mm 35.35 47.83 52.66
31.8mm 22.01 26.51 39.04
25.4mm 15.45 19.78 35.39
19.1mm 10.57 12.26 26.48
15.9mm 8.87 11.64 21.32

FBP

Fig. 8. FBP, OSEM and Xact-Bone Image of IEC body phantom

Table 4, Percent contrast for each hot sphere of IEC body phantom

FBP OSEM Xact-Bone
37mm 17.5 18.4 23.45
28mm 9.49 10.48 12.00
22mm 3.85 4.47 4.42
17mm 2.33 2.53 1.32
13mm 0.57 1.78 0.11
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