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7% T ) I EE A G e L T LI
I, 3 MR E & v Tl SPECT O % &
HOm Exikdk, BIFZEREEL. LaL,
T =LY A—5 WL ZDHETIEA
AHREF Ak {, MIEER O SPECT #Rf&ICIBH ¢ &
7w, AHREOKRE V2 RINEFIIE ©
W TEW #: & TCT 12 & - T2 SPECT 12
BT 5 EELRAE, WIED G L7,

* BRI SRR K E R R
o EBOKE THEER LR
ok T IR B B AN A ZE BT
Zft 84 E4H1H
ikl :847H 3 H
BURIGE K | FE XIS IRHT 35 (& 160)
B2 TE Fedh K R E MU AR A
N I

T WEFFIETCTHRTRHRICMNL —H A5 LTIy varyAFy

ML —H%&EI2HES5 LT TCT & ECT % [FEFIZAT ) FEFNEED 258 Y
7 7 ¥ b AEBRTIIHIUERE & RBIE RO R CHEL, BIRHIEZ O L EED
BAEILS% K@ ThHoTz, WIEILIWEEZT DAY boidso
SHWP L7z, REITFATLILT ) 2 — ¥ THATITHET,

NG U= arT—F 77y FOREN L

(RBE2 33: 1015-1019, 1996)

II. AEBSLUHR

(1) TCT DIRE

SPECT #¢{# (L 2 Mt #7146 [ T & 5 GCAT200A/
DI CGRZtt#), 77— &y H%EE L L Tt GMS-
5500A/DI (B 7z, PIE 1 mm, £F
S0mDTF 7 F1a—TEEE Tmm DT )
AR 249 60 X 40 cm O #iJHC7-7- ACRLIE L 72
bz, HENEALFTH 1,000 MBq @ #mTc % E
AL DEAERIFEE LTHBLZ (-
A UH#E, Fig. 1). Zh# | S ORTE 254
LCF— S UEZRAT) &, T AMHgsicL
TCT 77— ¥ HYUES N 5.

2) 77> ML & BERERR

SEBERRRET & U Chl, HEIR, MREOREE & 1%
15 mm OHFORIBEM 2 HT 5057 7~ b 4
GURRFEA R # W CERHOME T 1T - 72,
77 ¥ b ADLIHER I 4R T 22.8 MBg D
0T K gi7e LCT— S EE ATV, BNSHEST L 7
JUOAFY ) TL =23 AFy  OFRED &
|\ SPECT /177 » Mii% MBq \CZ&#]| L7z, 7O
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AFX ¥ YT L= 3y AF v AIEEL RILDE
B /NRICIIZ 572912, 85 mm OTESHEIC
#03ml O OTI %7z L72b OxZERIZFENE
TREETIT o720, 7 uAF vy ) TL—Y 3 v A
F v 2377 v b AERRGERNIC 10T o 7.
TCT B L WECT O 7 — & JUEIZ A I125) 4
247 9 BUINAEH: (sequential mode) & [AIF (24T ) [A]
FFINAE T (simultaneous mode) @ 2 3 V) THEfT L,
EEEDFEEEI OV THEBARES L/, BIUERIC
OWVTIE, FF7 7 PARICEOTI 25T %
WK A7z L7cIRAEE L, 9mTc SRR IR % 7%
& L C 360 FElR, 20 MO TCT YUE % difik
E— FTiro7:. BB T L { TEW EIZHEDOW
T 140keV, 20% DA A > 4~ K7k 7% O
74 v K CIRE L 22, B 7 4V #1243
Butterworth 7 1 V¥ CR¥8, v M+ 7 EHEE
0.28 cycles/pixel) ZfEH L, ramp 7 1 V%2 XD
64X64 < M) v 7 ADEAERASE %72, TCT #
THRIHERSEE R L, L7 7~ b ARICET
iR L7zmo 0TI # ANTH 5 360 FERIEE, 20 53
M@ ECT %475 7. ECT (Z[FEA£IZ TEW 12 &
D 71keV, 20% DAL 2 42 K& 7% O
T4y K TIEL:. RIEE7 4 vy DAy
b A 7 JE ¥ £ % 0.24 cycles/pixel & L7-. TEW ik
SLARHIE R 2 MHIBED ECT F— 9 2> 7Y
PUMETEIZMELT, ramp 7 4 )V ¥ T 64X
64~ b)) v 7 AO BRI L 7.
FRIUEETIE, ZLDOP 50077~ AN
IZOTI %G AIKRAEE L, TCT #IA% 3% & L T
360 FE[ldE, 20 BRIOAF ¥ v % 1 W72 1F47-
7o, T THRET — 72 TEW BELSHIE 479
ERIFI T AR ERICIE TCT 77— % (¥"Tc
T4 EECTT—% ®TI74 Y F7)D
RIELZCT— 285, — % xE LcREgRic
7 7 ) VIROWID B % %\ 7 ECT 77— %
COTL 7 4~ Fo) BPUES NG, BEIES 7
mm D7 7 ) VIO IAHIE = 47\, 2 B D
ECTT—#%% 7Y /AR EICNE L.
WZIUAFIE (£ Chang @ % cL K L 72 Modified Cor-
rection Matrix (MCM) I X D, TCT 77— 25

33 % 9 7 (1996)

BONZRIRE~ Yy T2 HWTITo 729, #
B L 3 [ E TOBRKEMHIE 1T 7.

TCT MiATR O #BRAR = % HE T 5 B TLOH
77 Y MA®D 6 NP TLD ¥ %EE, 1,000
MBq @ *"Tc ##3F % 3% & L T 360 B [A]4x 20 47
1D TCT 47> 72, 2 BEDOWPEIC & D EF 12 2°B7
T ORI % KD 7z,

(3) ERFRAVARET

PRI BT DOIUEIT 1 DU ZERER % 5 5 &
L, SUEHTIT o722, FL—H & LT 111 MBq
D O] & ZEFRF IS L7,

. # Y

77 MALEAREIIBWT, JOAXx v
TV —a Y HEOLEHERD SPECT /17 » M
&, #VEL 1 BB TIFIEDE T 21.8
MBq, [EEFUEFET 221 MBq TH Y, #hEL
3 [TFNEHN 22.8 MBq, 23.1 MBqTH - 72,
HOfH (22.8 MBq) 123 <, EEMIIRFTH >
72. 77 ¥ b ADL SPECT 1£% Bull's eye %
RZ L CFig. 2 2R L7z, RIBE % i < SO ik
INK Y NEE DR v NERRLLC XS B A
v ML, RHHIE T 49%, #iIE%T 75% TH -
7z,

WA O E T, 0.12+0.03 mSv & BIR
BAEZAT) 9 2 TERMED Z WEETH - 7:

BRG] T ECT Wif§ & IR~ v 7% Fig.
342, Ay b TaT7 74NV A—T % Fig. 4 lIR
7.

Iv. £ =

TCT T 5 N7IUREL~ v 712 & ) T
i SPECT OWILHFIE % 17 ) HiEAEEHRE S
TW5&9, FS 23y varyHiFEELTRD
RS nomTeld, KFOIARNVF =0T D%
NEBEN TV D720, DTG SPECT O WL
EICHE L TWa, KREEETIERELE 2 5 55 H
THAETAHZ7OA M=V IETEWEIZL DBRES
NTWED, SRR O RS EE I3RS DEHEL
FHHL TCT 77— DHEt /A XL EEL
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Fig. 1 Geometric configuration of the transmission source.
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CORRECTION -
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Fig. 2 Bull’s eye maps of reconstructed SPECT images in the phantom study. CORRECTION —: without scatter and
attenuation correction, ITR1: with 1 iteration, ITR2: with 2 iterations, ITR3: with 3 iterations.
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ECT CORRECTION +
Fig. 3 ECT and TCT images of a patient with posterolateral myocardial infarction. The perfusion defect is visualized
clearly after scatter and attenuation correction. ECT CORRECTION —: SPECT images without correction,
CORRECTION +: with scatter and attenuation correction, TCT: attenuation coefficient map.
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Fig. 4 Count profile curves obtained from ECT images
with and without correction.
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Summary

Scatter and Attenuation Correction for Quantitative Myocardial SPECT Imaging

Jun Hasuimorto*, Toshikazu Sammiva®, Katsuhiko Ocasawara®, Atsushi Kuso*,
Koichi Ocawa**, Takashi IcHiHARA™** Nobutoku Motomura*** and Hyoji HASEGAwA***

*Department of Radiology, School of Medicine, Keio University

**College of Engineering, Hosei University

***Toshiba Medical Engineering Laboratory

We performed scatter and attenuation compensa-
tion in !'Tl myocardial SPECT using the triple-en-
ergy-window (TEW) scatter correction method and
#mT¢ transmission scan (TCT). A dual-headed SPECT
gammacamera system equipped with parallel-hole
collimators was employed for imaging and a sheet
source for TCT was attached to the surface of one of
the two detectors. Two imaging protocols, a sequential
mode and a simultaneous mode, were examined. In the
sequential mode, TCT was performed prior to the ad-
ministration of the tracer and then ECT was carried
out. On the other hand, the injection was followed by
a simultaneous transmission-emission scan, in the

simultaneous mode. Results of phantom studies
showed that reconstructed SPECT values of the whole
myocardium were almost equal to the true value with
errors of less than 5 per cent, and that more homoge-
neous images were obtained by performing scatter and
attenuation correction. We conclude that this correc-
tion method was clinically practical and cost-effective
because it uses parallel-hole collimators and does not
require fan-beam collimators which may produce
truncation artifacts.

Key words: Quantitative myocardial SPECT,
2ITICI, Scatter correction, Attenuation correction,
Transmission CT.
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