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Abstract

PET image reconstruction methods vary depending on the devices and/or facilities. The methods

are usually designated by the device makers and few facilities search the best method of optimal imaging
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for themselves. This study was conducted aiming to improve our skill of image reconstruction through
phantom experiments. The phantom we used has a diameter of 20 cm, a thickness of 88 mm and many
holes in it. The number of holes is as follows: 3.5 mm ®, 89; 4.0 mm P, 66; 4.5 mm D, 55; 5.0 mm D, 44;
5.5 mm @, 36; 6.0 mm @, 28. FDG was poured into the phantom uniformly with a density of 2.65 kBg/ml
* 4.0 (equivalent to SUV 4.0) and the phantom was scanned for 60 minutes in the following time
sequences; lmin *5, 5min * 3, 10min *1, 30min *1. The experiments were conducted with 17 PET/CT
devices in 13 PET facilities in the Tohoku region. Acquired data were processed in the three image
reconstruction methods, which were (1) for an image of whole-body, (2) for an image of head & neck part
and (3) for a detailed image of maicrotumors. In the third method, reconstruction condition was set as
maicrotumors with 1 mm® could be visualized. Those image data were evaluated from the aspects of
physical depicting ability, image quality, quality of superimposed images obtained by overlapping CT
images, and number of the identified spots (the visualized holes of the phantom). Although we had
thought we could not identify any spots on the reconstruction condition settled for whole-body imaging,
the majority of spots with diameter 6.0 mm and 5.5 mm were visualized. In the images conditioned for
head & neck, about 35% of the spots with 3.5 mm® were able to be identified. As each facility’s PET
images are different from one another, standardization or harmonization of PET images is thought to be
desirable. In this study some functions of the PET machines have been found to be available though they

are not stated in the specifications. Sharing of these results will help to improve our PET image quality.
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