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Summary

This study aimed to determine the detectability of planar and single photon emission computed
tomography (SPECT) images using a novel custom-designed thoracic spine phantom for thoracic bone
scintigraphy-specific radioactivity distribution and a linear attenuation coeflicient. The phantom comprised
the trunk of a body phantom containing a vertebral body, tumor, sternum, lung and a processus phantom.
Anterior-posterior and right anterior oblique planar images and SPECT images were acquired over periods of
3 to 30 minutes. The SPECT data were reconstructed with filtered back projection (FBP) and three-
dimensional ordered subset expectation maximization (3D-OSEM) with and without scatter and CT-based
attenuation correction. We calculated count ratios and contrast ratios from planar and SPECT images, and
six board-certified nuclear medicine technologists subjectively assessed them in random order. Contrast
ratios between each tumor and the vertebral body were significantly higher for SPECT, than for planar
Detectability of SPECT was significantly better than planar image, and 3D-OSEM than FBP. The

minimum detectable diameters of tumors on planar and SPECT images in the clinical setting were 22 and 17

images.

mm, respectively. Routine SPECT imaging is practical as it requires only a few minutes, and it can

accurately detect bone metastases.

Key words : Bone scintigraphy, Detectability, Single photon emission computed tomography (SPECT),

Phantom study, Bone equivalent density
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(a) Photograph of phantom,
Example of setup shows vertebral body
Vertebral

body, tumor, processus and sternum contain K;HPO, solution with density equivalent to that of
bone and **™Tec. Elliptical body phantom contained 99mTe solution.
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Fig. 2 CT-derived attenuation map, planar and SPECT images of phantom. Top row: CT image (a)
and CT-derived attenuation map (b). Middle row: AP (c) and RAO (d) views of phantom
acquired over 10 minutes. Bottom row : transverse (e), coronal (f) and sagittal (g) reconstructed
slices of phantom acquired over 30 minutes and reconstructed using three-dimensional ordered
subset expectation maximization with scatter and CT-based attenuation correction.
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Fig. 3 SPECT images of phantom. From left to right: FBP (10), OSEM (10) and OSEM+ACSC (10).
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Fig. 4 Relationship between sphere diameter and count (a) and contrast (b) ratios.
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Fig. 5 Average detectability scores of hot spot by observer study using five-point scale.
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