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Advanced PET detector with function of Compton camera for simultaneous
multi-nuclide imaging
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Positron emission tomography (PET), which is a nuclear medicine imaging
modality, can only use 511 keV annihilation photons for imaging, and thus cannot visualize multiple
functions of a living body simultaneously. In this study, we developed a PET detector with a
function of Compton camera that can image a wide range of gamma ray energies simultaneously. A
two-layered scatterer detector consisting of GSO scintillators and a multi-pixel photon counter
(MPPC) array module was developed, and a PET detector developed in another project in our laboratory

was used as an absorber detector to construct a PET detector with Compton camera function.
Simultaneous imaging of point sources of Na-22 (511 keV and 1275 keV) and Cs-137 (662 keV) was
performed, and each source could be visualized separately.
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Calibrated energy spectrum

3000
| 70000 -
2500 | 1
2 600007 5.4 mm
2
£ ‘
— 2000 47%@662keV 19 50000
c FWHM
g - i 400001
3 JE 30000 = B
© 1000 i 3
Z 20000
0 s | 1 10000 II |I
A I ) G R BT | | [T
T T T T 7 T
0 200 400 600 800 1000 -15 -10 -5 0 5 10 15
Energy [keV] Distance between true position and

estimated position [mm]

K2 a)LaBr;RUURHEBRERIFONAETE, b) TRLF—REBDIRILF—ZARST b,
OFBFBEAV-BOUERERRENIS— LRI FA

(@)

Voltage supply

Resistor network

25
Q{
= \
X120 \
= 81 keV x\)
9 (Ba-133) \ 307 keV i o137
% i3 LN (Lu-176) il
a 141keV
< o
> 10| (Te-99m) 305 ey ®
5 (Lu-176) 511keV 662 keV
& ° (Na-22) (Cs-137) (511, 1275 keV)
0

0 100 200 300 400 500 600 700
Energy [keV]

E3 a)f% L 7-2ERERELRHBONRER, b) TR ¥—SREEERITER.
o) BRI BRIFHRERER (Na-22 & Cs-137 I3 EKRIL I BLZh)



1 1 0 0
Takyu Sodai Nishikido Fumihiko Yoshida Eiji Nitta Munetaka Kamada Kei Yoshikawa Akira 990
Yamaya Taiga
GAGG-MPPC detector with optimized light guide thickness for combined Compton-PET applications 2021
Nuclear Instruments and Methods in Physics Research Section A: Accelerators, Spectrometers, 164998 164998
Detectors and Associated Equipment

DOl

10.1016/j .nima.2020.164998

7 0 3
S. Takyu, H. Tashima, E. Yoshida, H. Wakizaka, F. Obata, M. Takahashi, K. Nagatsu, A. Tsuji, K. Parodi, T. Yamaya

Whole Gamma Imaging: the 3rd Prototype With aTwo-layer DOl GSOZ Scatterer Detector

2020 IEEE Nuclear Science Symposium (NSS) and Medical Imaging Conference (MIC)

2020

s , , , Katia Parodi,

Whole Gamma Imaging:

60

2020

s , , , Katia Parodi,

Zr-89 Whole Gamma Imaging 2 Dol

GSO

81

2020




Sodai Takyu, Eiji Yoshida, Akram Mohammadi, Kei Kamada, Taiga Yamaya

Development of a two-layer staggered detector for a scatterer of whole gamma imaging

119

2020

S. Takyu, S. Liprandi, H. G. Kang, M. Kawula, M. Nitta, F. Nishikido, N. Inadama, K. Parodi, P. Thirolf, T. Yamaya

Reduction of readout channels of a monolithic LaBr3:Ce detector by resistive-chain and neural networks

2019 IEEE Nuclear Science Symposium (NSS) and Medical Imaging Conference (MIC)

2019

S. Takyu, E. Yoshida, A. Mohammadi, K. Kamada, T. Yamaya

Two-Layer DOl Staggered GAGG Scatterer Detector for WGI

2019 IEEE Nuclear Science Symposium (NSS) and Medical Imaging Conference (MIC)

2019

Whole gamma imaging 2 GAGG

80

2019




PET
https://ww.nirs.gst.go.jp/usr/medical-imaging/ja/study/main.html

LMU Munchen




