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Utility of Wide Beam Reconstruction in Whole Body Bone Scan
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Jae Sam Kim and Chang Ho Lee

Department of Nuclear Medicine, Severance hospital, Yonsei University Health System, Korea

Purpose: The Wide Beam Reconstruction (WBR) algorithms that UltraSPECT, Ltd. (U.S) has provides solutions
which improved image resolution by eliminating the effect of the line spread function by collimator and
suppression of the noise. It controls the resolution and noise level automatically and yields unsurpassed image
quality. The aim of this study is WBR of whole body bone scan in usefulness of clinical application. Materials
and Methods: The standard line source and single photon emission computed tomography (SPECT)
reconstructed spatial resolution measurements were performed on an INFINA (GE, Milwaukee, WI) gamma
camera, equipped with low energy high resolution (LEHR) collimators. The total counts of line source
measurements with 200 keps and 300 keps. The SPECT phantoms analyzed spatial resolution by the changing
matrix size. Also a clinical evaluation study was performed with forty three patients, referred for bone scans.
First group altered scan speed with 20 and 30 cnmy/min and dosage of 740 MBq (20 mCi) of #"Tc-HDP
administered but second group altered dosage of #™Te-HDP with 740 and 1,110 MBq (20 mCi and 30 mCi) in
same scan speed. The acquired data was reconstructed using the typical clinical protocol in use and the WBR
protocol. The patient’s information was removed and a blind reading was done on each reconstruction method.
For each reading, a questionnaire was completed in which the reader was asked to evaluate, on a scale of 1-5
point. Results: The result of planar WBR data improved resolution more than 10%. The Full-Width at
Half-Maximum (FWHM) of WBR data improved about 16% (Standard: 8.45, WBR: 7.09). SPECT WBR data
improved resolution more than about 50% and evaluate FWHM of WBR data (Standard: 3.52, WBR: 1.65). A
clinical evaluation study, there was no statistically significant difference between the two method, which
includes improvement of the bone to soft tissue ratio and the image resolution (first group p=0.07, second group
p=0.458). Conclusion: The WBR method allows to shorten the acquisition time of bone scans while
simultaneously providing improved image quality and to reduce the dosage of radiopharmaceuticals reducing
radiation dose. Therefore, the WBR method can be applied to a wide range of clinical applications to provide
clinical values as well as image quality. (Korean J Nucl Med Technol 2010;14(1):83-89)
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Fig. 2. UltraSPECT.gate computer is connected to the NM camera and workstation network intended of reconstruction or enhancing
data acquired by a NM gamma camera. The reconstructed data is sent to a NM workstation for final processing and physician review.



H Fig. 3. Positioning of the bone and soft tissue ROL.
Femur to soft tissue ratio (FIR)
 F-B
2 = T T-B
- F : Femur regions of interest

T : Soft tissue regions of interest
B : Background regions of interest
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R: 1.65) (Fig. 5, Table 2).

Fig. 4. Reconstruction of a simulated line source
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Table 1. Line source reconstructed spatial resolution NEMA tests with scatter

0x

X Y Ave Total CPS Matrix size Distance
Standard 8.25 8.02 8.14 200keps 512x512 D1 13 cm
WBR 7.31 6.5 6.91 200keps 512x512 D1 13 cm
Standard 8.94 7.95 8.45 300keps 512x512 D1 13 cm
WBR 7.36 6.81 7.09 300keps 512x512 D1 13 cm
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Fig. 5. Reconstruction of a simulated SPECT phantom A: Filtered back projection method B: WBR method.

Table 2, SPECT reconstructed spatial resolution NEMA tests with scatter

Central Peripheral Radial ~ Peripheral Tangential ~ Time of Frame Angle Matrix size
Standard 3.52 3.59 3.39 5 6 128x128
WBR 1.65 1.82 1.43 5 6 128x128
Standard 2.26 1.99 2.03 5 6 64x64
WBR 1.75 1.04 1.17 5 6 64x64
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Table 3, Patient study of compared standard and WBR data in | and Il group

Group Method P"Te-HDP (mCi)  Scan speed (cm/min) FTR¥ p-value VQE* p-value
I Standard 20 20 3.74+1.2 3.4+0.7
0.07 0.15
WBR 20 30 3.96+1.1 3.2+0.9
I Standard 30 25 3.68+0.2 3.8+0.9
0.458 0.256
WBR 20 25 4.0+0.3 3.2+0.8
I:'LJ: Injection of fixed dose and change in the scan speed, first group
IT" : Fixed scan speed and change in the injection dose, second group
FTR¥ : Femur to soft tissue ratio
VQE¥ : Visual quality estimation
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Fig. 6. Comparison of the WBR with Standard reconstruction.
The results show that WBR improved more than Standard
data in FWHM (Planar FWHM: 16%, SPECT FWHM: 50%).
The WBR applied to data in more shortening of the standard
scan time and more reducing of the injection dose is compared
with Standard reconstruction of data. The results show no
statistically significant difference in all evaluated parameters.
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