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Imaging Technologies for Nuclear Medicine Offering Superior Functional Diagnosis

AN EHE

B MOTOMURA Nobutoku

MEINR F

W TESHIGAWARA Manabu

BEFRECE, BHEERMLTE (R) THRHLLZER (M—Y) Z2BOT, AFP, I, #REEEVoZREBFORE
ZEBELTRANSGRETHS. COBRER, M—YDPEGREEZRRTZDFTHHIEDS, RFAAXA-—IVTD—TEE
ThTW%,

REXTAHNIATLZAMR) 13, ZHREOBVEEZFS70IC, HEP (B30 :107'%) sORE SR TOMSIREHA
¥, AVTIBEEVERBHRPVEHETIERAE, BEBBRLEOBNRMERRELL. BRISSEDERD, &
ERFEOERORAL, #REOKARHLEDIIREVDROREICLOTHIEREICORR TEHLUHIRADRKES /X —
TV IREERMIELTVS,

The nuclear medicine examination is a diagnostic procedure in which organ functions, such as metabolism, blood flow, and neurotransmission,
are visualized utilizing radioisotope (RI) tracers. It is a type of molecular imaging, in which Rl tracers reflect biological functions on a molecular level.

To obtain images with high diagnostic accuracy, Toshiba Medical Systems Corporation has developed the following sophisticated technologies for
nuclear medicine: a radiation measurement technology with a high time resolution of several hundred picoseconds, a quantification method that can
compensate for Compton scattering and photoelectric effects, and an image reconstruction technology. We are supplying proprietary nuclear medicine
systems incorporating these technologies with the objectives of decreasing the patient burden and contributing to hospital management efficiency
through reduction of radiation doses and shortening of examination times.
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Celesteion positron-emission tomography/computed tomography (PET-CT) system

TOSHIBA

HNJEOR

900 mm (CT&B)

880 mm (PET &)
S L]

y

‘ 1BI5R5 700 mm

Celesteton

E2. XAZPET-CTHY R — 7> MIBIIEIE, CT #2900 mm,
PET #$7°880 mm & YR K2 FATH %o

Large-bore PET-CT gantry apertures

HEC y MM IR R 2 & BH© & 2 K £ (B2 900 mm)
TOF PET-CT Y A72TdH % CelesteionZHiFE L7z (B 1),
Celesteion lZZFDOKRIIFEF Y M) (K2) (2 X DA OB
BB IR B9 % — 05 C, BV IR A R RE LS X 0 ) A
SOHEN IR ZE 135 cm PINIZHED A A (R13), ERNREE
M EEsE5EEBITHAY NI A MRS RSG5,
YRROMIIZIE, YU FL—% (RS E D 6T 2808
WD) &, YU FL—FONEZ L TEALE FTICEHRT D0
BIWEEEZEA T2, y BEIEH I AINF -2 D720,
YUFL—=F3 y MOAE IR WEZIRE 2D, BiHgFciE
INETVUVARICER=D0MibIh S, 2OV yFL—FI
&, Y BEILDD7Z2DICEHVETHEEOWESIRA SN 5,
BERENEWI SRR EL, Yy FL—F N TD
SRR E DS ELZeh LD B R 2L R T 5, L7225
TTOF PET DHEFRICHBNWTIE, Yy FL—rEICHETS
FENALE, RO E S, RORVETHEICHE
FHIEDIERE R DAL TN K BB DU O HF R 4 B
DFEBANANT TOHRETH o720 BT FL—roiike
{0 % % A 32 BCRH M O T 4R % 6 TR AR I o0 Bl 7

BUOHREER I E R T DREF A X -V THM

3. TOFDRE — —DOMINERT O E R 75 SR IH IR y #o
TR ALY iALre TOFZRLTIE, AOREM ETHAELLZZE LY
DI LR,

Principle of time of flight (TOF)
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Array consisting of two types of photomultipliers with different apertures
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GCA-9300R single photon emission computed tomography (SPECT) system
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Scatter distribution of iodine-123 (I-123) and effect of triple energy window
(TEW) scatter compensation method
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Examples of oncology images obtained by fluorodeoxysglucose (FDG)-PET
with and without TOF effect
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Comparative evaluation of spatial resolutions obtained by dopamine-transporter
SPECT imaging

18

AFAZEFRRE DO WG Z W BWT, ZWRE o L3
nTwnhb,

5 HeHE

BEFMBIIGFAA—Y 07 e LTHER D IR A
FaN b, WIS AETATIOL KR 75 2387 OWiigAL
(2 X ZRBHHED R HIFE AR, 7 FEEWEOF MM, BIEHO
MANZZIBT LI F T BW R EMPFEHEINT VS,
LALAEREOR VI =— 7 IO EDLST, 208K
IRENTH S, TOHHDO—DOPMNIEGREDZ L ETH
%o CT % E OO MR 21E AT 7 mm L X)L D 55 i fE
BEEODIIWL, BEEAX—V U7 BEBIIY TcmTH b,
CORMERI 12012, TRREMBEZRMETLIMRILCT 2L
DEFT) T4 (EH WSS ALV FES)T4D
TV — a v BEIHED SN T WD, BHHIBES A X —
Dy riE @ OB E R LS TORBICEHERT 5720,
FIZICH) FLA TV,

X Wk

(1) Burr, K. C. et al. "A new modular and scalable detector for a Time-of-
Flight PET scanner". 2012 IEEE Nuclear Science Symposium and Medical
Imaging Conference Record (NSS/MIC 2012). Anaheim, CA, USA,
2012-10, IEEE. 2012, p.2830 - 2834.

(2)  Onishi, H. et al. A 3-Dimensional Mathematic Cylinder Phantom for the
Evaluation of the Fundamental Performance of SPECT. Journal of
Nuclear Medicine Technology. 38, 1, 2010, p.42 - 48.

(3) Ichihara, T. et al. Compton Scatter Compensation Using the Triple-
energy Window Method for Single- and Dual-Isotope SPECT. Journal
of Nuclear Medicine. 34, 12, 1993, p.2216 - 2221.

(4) RIEE b, PIA A=Y 7B LEI AT —F V<RI X BHEkE
o DR EEAE 36, 9, 1999, p.997 -1005.

(5) Yamauchi, Y. et al. Novel attenuation correction of SPECT images
using scatter photopeak window data for the detection of coronary artery
disease. Journal of Nuclear Cardiology. 21, 1, 2014, p.109 - 117.

A+ EE MOTOMURA Nobutoku, Ph.D.

WEATA IV AT A (BR) CTHIER CTHFERS 4,
P () o BEEFEEE OG- FEIhES, HABE RS,
HA U 2 22 Ho

Toshiba Medical Systems Corp.

#EIERE % TESHIGAWARA Manabu, Ph.D.
WEATA IV ATAA(BR) CTHIER CTHIEEHEA,
it (B9%), TOF PET i oikal - MFICHEH. HAKE

9 %4 IEEE&H.
ol A

Toshiba Medical Systems Corp.

RZ L Ea1—Vol.70 No.7 (2015)



