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Development of simultaneous imaging method of PET/SPECT multi-nuclide using a
scintillation active collimator

Yoshino, Masao
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In this study, we developed a BGO-SAC detector designed by Monte Carlo
simulation using GATE and succeeded in simultaneous quantitative imaging of PET (22Na) and SPECT
(57Co) nuclides. For PET nuclide (22Na), we achieved more than 10 times better performance in
spatial resolution, detection efficiency, and signal-to-noise ratio compared with conventional SPECT

systems that have been studied for simultaneous multi-nuclide imaging.
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Materials Zots Density Light yield Decay Self-
(g/cm®)  (photon/MeV) time(ns) radioation
Bi4Ges01.(BGO) 75.2 7.13 8000 300 x
Ce:GdsGazAl:0:2(Ce:GAGG) 54.4 6.63 46000 95
Ce:Y3Al50:,(Ce:YAG) 32.0 4.57 16000 88 X
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Geant4

Rls

SAC

GAGG

version: 9.0
version: 10.6.1

: 128s

: 360 deg/128 s = 2.8125 deg/s
coincidence timing window: 32ns
thickness: 30 mmt
hole: 2 mm
septa: 1.4 mm
num of holes: 32 x 32
shape: square
material: BGO, GAGG, YAG
pixel size: 1.5 x 1.5 x 10 mmt
gap: 0.2 mm (pitch: 1.7 mm)
matrix: 64 x 64 pixel
material: GAGG
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(b) SAC SPECT PET
SAC BGO GAGG
. SAC (Scintillation Active Collimator)
v Set-up - Materials : BGO
* Radioisotope : 22Na (1.09 X 10° Bq)(511KeV) SAC - Reflective material :
5’Co (9-01 X10° Bq)(122KeV) 57Co BaSO, (gap thickness 0.2 mm)
( point size 1.0 mm?3) s o GRTTE tal size : 2 X 2 X 30 mm?
+ Distance between collimator and source : 75 mm ¥ A ch:\ Id.a Iontcry_s:lme' m
- Sampling angle : 22.5° /slice 16 slices (360° ) ZNa 13 mm e

+ Sampling time : 300 sec
+ Sampling range : 55.5 mm X 18.5 mm
(33 pixels X 11 pixels)
* Distance between radionuclides : 13 mm(vertical)

* Array size : 29 X 29 mm? (13 X 13 pixels)

Absorber array
+ Scintillation material : Ce:GAGG
* Crystal size : 1.5 X 1.5 X 10 mm?
« Array size : 26 X 26 mm? (15 X 15 pixels)
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4 BGO-SAC Pb
Pb BGO-SAC
SCo 2Na 5Co 2Na
[mm (FWHM)] 13.5 23.2 15.1 3.0
[cps/MBq] 0.68 1.9 0.58 100
Signal / Background 17 3.0 11 59
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