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Compared Performance of Semiconductor SPECT in
Myocardial Perfusion SPECT: Phantom study

Young Kag Bahn, Dong Hoon Hwang, Jung Yul Kim, Chun Koo Kang and Jae Sam Kim

Department of Nuclear Medicine, Severance Hospital, Yonsei University Health System

Recently, Cadmium-zinc-telluride (CZT) semiconductor myocardial SPECT (Single Photon Emission
Computed Tomography) has been used myocardial scintigraphy. In this study, the performance of
Semiconductor SPECT and conventional SPECT systems was compared by a comprehensive analysis of
phantom SPECT images.

Methods: We evaluated the DSPECT CZT SEPCT (Spectrum-dynamic) and INFINA conventional (GE).
Physical performance was compared on reconstructed SPECT images from a phantom.

For count sensitivity on cardiac phantom images (counts - sec’ - MBq'l), DSPECT had a sensitivity of
conventional SPECT. This classification was similar to that of myocardial counts normalized to injected
activities from phantom images (respective mean values, counts sec” - MBq'lz 195.83 and 52.83). For central
spatial resolution: DSPECT, 9.47mm; conventional SPECT, 16.90mm. For contrast-to-noise ratio on the
phantom: DSPECT, 4.2; conventional SPECT, 3.6.

The performance of CZT cameras is dramatically higher than that of conventional SPECT. However, CZT
cameras differ in that spatial resolution and contrast-to-noise ratio are better with conventional SPECT, whereas
count sensitivity is markedly higher with the DSPECT.

CZT semiconductor myocardial SPECT, conventional SPECT, Myocardial Nuclearmedicine
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Table 1. SPECT camera acquisition

DSPECT INFINIA
Parameter
Recording
Collimator Wide-angle parallel hole LEHR or parallel hole
Energy window 140 keV+6% 140 keV£10%
Number of projections 120 (X9 blocks) 16 (X2 heads)
Detector angle between consecutive projections 0.4°-7° 3°
Reconstruction
Method Iterative 3D FBP

Iteration filter

Pixel size(mm)

iteration: 4

Subset: 32
Kernel (0.125)
Normalizing filter

4.92

Pre-filter: Butterworth
Critical frequency : 0.4

Power: 10

Ramp filter: Quantitative

6.6
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Fig. 1. Example, on median short—axis slice, of determination of
maximal slope of 4 mm diameter SPECT phantom axial image,
representing sharpness index. Distance is expressed in
centimeters, and voxel intensity is expressed in percentage of
maximal myocardial voxel value.
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Fig. 2. 1 cm diameter circular region of interest placed inside hot
and background regions in reconstruction Jaszczak phantom
SPECT axial images.
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Fig. 3. Comparison of the 2 cameras. Spatial resolution was
determined for phantom SPECT images using sharpness index for
myocardial contours.
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Fig. 4. Comparison of the 2 cameras. Contrast—to—noise ratio was
determined for phantom SPECT images.
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Fig. 5. Comparison of the 2 cameras. Count sensitivity was
determined for phantom SPECT images by normalizing counts to
recording time and injected activity.
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