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Practical exploration of SPECT equipment stability testing

ZHENG Xiaobin, GUAN Shaoxiang, LU Zhaokai, ZHANG Weiguang, ZHOU Chao

Department of Nuclear Medicine, Sun Yat-sen University Cancer Center, Guangzhou 510060, China

Abstract: Objective To explore the implementation strategies for stability testing of single photon emission computed tomography
(SPECT) equipment. Methods With comprehensive reference to the “Specification for testing of quality control in gamma cameras
and single photon emission computed tomograph” (WS 523-2019), equipment user manual, and supporting accessories, appropriate
methods were adopted to test the intrinsic uniformity, intrinsic spatial resolution, intrinsic spatial linearity, intrinsic maximum count
rate, and system planar sensitivity of the Siemens Symbia Intevo 16 dual-probe SPECT/CT. Results Intrinsic uniformity was tested
using the equipment's built-in quality control program. For the 2 detectors, the integral uniformity of the useful field of view was
1.79% and 1.89%, and that of the central field of view was 1.26% and 1.36%; and the differential uniformity of the useful field
of view was 1.27% and 1.52%, and that of the central field of view was 0.79% and 1.18%, respectively. Intrinsic spatial resolution
and intrinsic spatial linearity were evaluated using the quadrant bar phantom method. Both detectors achieved a resolution of
4.375 mm, with no visible linear distortion. Intrinsic maximum count rate was measured in accordance with WS 523-2019, yielding
386x10°s" and 394x10°s" for the 2 detectors, respectively. System planar sensitivity was tested using a simplified phantom
combined with the method specified in WS 523-2019, resulting in 98.58 s'-MBq™" and 96.41 s™-MBq" for the 2 detectors. All test
results met the requirements of WS 523-2019. Conclusion Regular stability testing of SPECT equipment is essential for maintaining
clinical image quality. However, certain tests can only be completed with the specific phantoms. Equipment-using departments
should either conduct these tests independently or commission them to qualified testing institutions based on the specific
circumstances.
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Figure 1 Radiation source container and the holder for intrinsic uniformity
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Figure 2 Quadrant bar phantom
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Figure 4 Intrinsic uniformity images
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Table 1 Intrinsic uniformity test results and assessments
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Figure 5 Intrinsic spatial resolution and intrinsic spatial linearity images of detector 1
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Figure 6 Intrinsic spatial resolution and intrinsic spatial linearity images of detector 2
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Table 2 Intrinsic spatial resolution and intrinsic

spatial linearity test results and assessments
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Table 3 Intrinsic maximum count rate test results and assessments
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Figure 7 System planar sensitivity images
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Table 4 System planar sensitivity test results and assessments
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