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Study of SPECT acquisition conditions and FBP reconstruction conditions using a digital phantom
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Abstract: The SPECT image quality and the SPECT data which includes: the acquisitions conditions and image re-
construction were greatly affected by the cut-off frequency. The Nuclear Medicine imaging computer software
Prominence processor 3.1 was used to re-construct: the correct pixel size; angling sample number; pre-processing filter;
cut-off frequency and the digital phantom and used to vary the cut-off frequency of the pre-processing filter. In addition,
these combined to create a SPECT image quality that was re-constructed under various conditions. Next, we tested: the
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correct pixel size; angling sample number; pre-processing filter; cut-off frequency individually. We evaluated the influence
that the difference conditions of the cut-off frequency gave to an image and examined the optimum conditions and cut-off
frequency usage. Within our basic study, we found it useful to adjust the cut-off frequency. When using the Prominence
processor and digital phantom together.

A pixel size of 4mm x 2mm was used in our studies because we found from 4mm, this gives more image uniformity
and the visual assessment is better. We found a pixel size of 2mm worked much better for FWHM tests for the spatial
resolution and produced better results. When testing the pre-processing filter, the frequency from 0.3 ~ 0.4 cycles/cm
created good visual and contrast results. However, an adjustment has to be considered for anything lower than 0.4 cycles/
cm for the cut-off frequency. When the frequency is lower than 0.4 cycles/cm we found the image was blurry.

We found that the correct pixel size, angling sample number filter and cut-off frequency combined gave the CV value.
For these experiments, our results were closer to the CV value. In our basic studies of nuclear medicine imaging. We feel
that using the Prominence processor and digital phantom together greatly aids in understanding these type of tests better

for students or for anyone conducting these type of tests.
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