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Feasibility Study of an Axially Extendable Multiplex Cylinder PET
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Current clinical PET scanners have a 20 cm axial field-of-view (FOV). These
scanners image the whole body using six or more bed positions. We designed an axially extendable
multiplex cylinder (AEMC) PET scanner to provide high versatility for clinical and research studies using
semiconductor photo-sensor based, depth-of-interaction (DOl) detectors. The AEMC-PET scanner consists of
multiple independent and laminated detector rings using the DOl detectors. The AEMC-PET scanner can
extend the axial FOV as each stacked detector ring can be slid sideways. We expect the designed AEMC-PET
scanner will provide high versatility in applications such as for measuring whole-body tracer uptakes
while keeping the continuous axial FOV; as well, the scan time for static images will be reduced for a
comparable number of detectors as conventional PET scanners.

Also, we developed prototype detector using the digital photon counters. The developed detector had high
energy resolution of 192 ps.
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Crysta material LSO
Crystal size 2.9%2.9x7.5mm’

16 x 16 x 4
Number of crystals

(per detector)
Number of rings 48
Ring diameter 80 cm
Axial FOV 24 - 168 cm
Time resolution 1.4 ns
Energy resolution 15%
Coincidence time window 6 ns
Energy window 400-600 keV

SiPM Pixel 3200
APD
APD
2.9x 2.9x 5 mm* LGSO 8x 8
1 mm
SiPM 2ZNa
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