(B %)
mTe 1 ade Ll

375

MM 244 2 H v 72

5 SPECT E{EAD JFIE D & O 52

NI
FRH BER]**

MWH

Bz AR e

B bhubiud, 3REBREIT V< h X F12L 2 ¥ Te BALLHF M SPECT TOFEEROF
[2DWT, 77 ¥ bPAEHOTLHB L OBFROFRIEERE (hepatic to cardiac activity ratio (HCR)) 8 & OF
Eﬁ%ﬁ (hepato-cardiac distance (HCD)) % Z{t & & T SPECT BE{#FHERIFIZEI WA WA LRTF (7 1V

, WRGEIE, BELAHIE) 12
’C'F§¥>fﬁ|1%>ﬁu§¥>f¥1l§ﬁﬂ)’ﬂﬁ’(k§<

DWTHRET L 72,

BELOFKEIL, HCR A& C HCD A/h& (& B2
D, BRAT3I5% HmERDH7:.

7 4V & RLER 5 TR 9 £

T e B BRI SRR LR & UTRELHIE 2170 S & TUFHE DA 7 » F DR 20% RERENR

Y Al
U7z, 74594 XBLOKREx TWFT,
BreExED.

. BU®IC

LA, wmmmm9%ﬂMTdﬁ%Lﬁmmﬂ
ADOFEFEIZ LD thallium-201 CO'TI) (2 AT &
A% smgle photon emission computed tomography
(SPECT) BifgAfit ShTwab. LA L, *Tc
Fa LAT ML BA] 2 & V235612 BV CAFR R
OB~ B AR S, FFIZIFED S Dol
INORENKRE C, BWOZLREZ %5 Z LD
EYIRTwD., F/:, FEEHROEEICLS
SPECT Bf§ LOT7 —F 77 7 b EH ;o &
NTwa. LaL, ELFHHERLRIHIES & D

* R BERL RS BR 5 BT M 7 P BT A BT

ok [&] TR
Zff 94 9H 1 H
kst D 104F 4 A 27 H

BURIGE RS © KETT#EH A #HE (2 520
R TR R RS BRI MR 975 e B ST R 0
Ko KM

L72*L HCR=3:1 L ETHCD=0cm OHFHIZBWTIIE{EFHER LETT—F 77 27 b2
XA 1E (Sorenson 1) 2479 & KIGE D A7 ~ MED 15%

(% [E% 35: 375-383, 1998)

EEITIIMRINA TR W, F2Thitbh
(X, B & OBELRRAS LR O E OB LD
RS LTWwa A, F 72 SPECT MR
AVBEG (7405, BIGHIE, BELHIE) 2
T—=F77 7 M BERORESRIIET LI LT
E{$IZED &) B h RIZT DT, BFlE
LLEASH A A TN AERIZEVT 7 2 P AR
WTRRGET L 7-.

II. MRELUAE

77 v bLEERE LT, RH24FHRLOE 7 7 ~
o GREREREAE ) 2R L (Fig. 1). 20
77 Y M AEAE—RIUETH B ERIGEVWET
Wk UTHERS, Bfi, FFiE, FHEDB L OULERE T
B S A, HERS, AFBE (1,500 ml), (G (125 mi) &6
FAKREMZZ L, MWENEHEEL 031275720125
AAFO—LBLOKELREL TS, L7 7
Y PLDLHER, ¥W—T8mm Thb. LBl
g & FF O ER R e EL S 572012, FHE
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(770 V88 HWHLRTWAS, BED P Tc
HEN O LFHERE IS & (740 MBq) D) 1%
EENTVE, ZOOASROERTIX, 77~
k L DL EBERLZ 0.058 MBg/ml D “"Te Z# AL,

Fhe & O Fh O B8 (hepato-cardiac distance (HCD))

Fig. 1 [Illustration of RH-2 phantom: the phantom
consists of 4 portions that imitate heart, lungs,
liver, and thoracic spine. The arrows indicate
HCD (hepato-cardiac distance). HCD can be
changed by moving the heart portion incremen-
tally.

eI

basal apical

short axis

regional % scatter uptake=

35 % 6 75 (1998)

% 0cm, 1cm,2cm, 3 cm B L ORFIEER & O SR D
RI #2FE L (hepatic-to-cardiac activity ratio (HCR)) %
0:1,1:1,2:1, 3:1 &Z&AfL &+ T SPECT HE{§IX
EEITo 7.

BRI R L 7of2id, RZHEIBRLSG
Rl F 751 AT (GCA-9300-DI) |2 H )L ¥ —
H&afEeEa) A — % (LEHR) *#4E L TiT-
2. TOYAT ADOREZEMSHREEFEE 20 cm
DOHEFAFLIZBWT FWHM=13cm TH 5. T
M 64X64 v MY v R, LKE 125, 6
FED > 7)) v 7T 60 H, 1 K4 30 o
360 FEUNEE TIT - 7o, R BB &ML, AL
7 4 )V ¥ 2 2 KJC Butterworth 7 1 )V ¥ ZfEif L,
FHERL 7 1 )V & 12 ramp BAELE BV 72,

iz e LT, (LAREE7 7 >~ b ADHLE E
G A T4 AE 5.1 mm ORI EERESS &
OB (G 2 7R L, Z O PUERER S
£ 2 IR E 24T o 72, B i RTRE (S 0
IR AT, AW RIS = = B
D2 S FEERLZ VI & O SSER LT\ T O
QHFE AR L, BUY ML 2 B4 4 X2
(#EF 8 X)) X4 L 72 (Fig. 2). WL L UVRELEL

1: anterior wall (ANT)
2: lateral wall (LAT)
3: inferior wall (INF)
4: septal wall (SEPT)
5: anterior wall (ANT)
6: lateral wall (LAT)
7: inferior wall (INF)
8: septal wall (SEPT)

(G(x)-F(x))

x 100 %
F(x)

F(x): counts of the regional ROI at HCR=0:1
G(x): counts of the regional ROI at the parameters in this study

Fig. 2 Diagram of myocardial segments of the left ventricle. Regional % scatter uptake was

calculated by the equation above.
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Distance= 3 Distance= 0

Distance= 0

Distance= 3

Fig. 3 Vertical long axis images of the phantom with (TEW on) and without (TEW off)

scatter correction. The top left and right panels show images at HCR=0 : 1 with and
without TEW, respectively. The middle panel shows images at HCR=1 : 1. The
middle and bottom panel show images at HCR=1 : 1 and 3 : 1, respectively. The

distance is shown in the images.

100

904

80

704

60

x P —— HCR=0:1
. ==0==~ HCR=3:1

=%:= HCR=3:1+TEW

0.1

. 4 Percent changes of counts in region #3 on various
cut-off frequencies to a frequency of 0.58 at HCR
=3: 1, HCD=1 cm and with scatter correction.
HCR=3 : | +TEW: HCR=3 : | with scatter

T

T L T T
0.2 03 04 05 06 0.7

Cut-off Frequency(cycles/cm)

correction.

MAHIE 7 LT HCR=0:1 O¥E DL S RO
FEE) Ay P Fx) &L, TNENHCR BLU
HCD % 2t & & 72k DL hER ROI P71 7 &
% G(x) & T4UE, %su=(G(x)—F(x))/F(x) X 100
D, HOMELZ b ELIAF T regional %
scatter-uptake (%su) & EF L7 (Fig. 2). %8,
ROI DK & &1 3X3 7 L)L ROI & fv:
7-.

HiE1:FED 5 DF

HCD 3 & U HCR DAL & B LAHERND %su
B L, triple-energy-window (TEW) %9 12 & %
HELSHIE O A B DO W T b EFffi L 72, SPECT
B MR 1E, Butterworth 7 4 )b & O HERTH
W% 0.58 cycles/em (ZFXEL, 74NV <k
)y 7 A A X% ISXISEZ XN, T4IVIR
Hix 8 T EIT o7, 4B, TEWEIZLDH
B E (LT ERELIRRHIE) 13, *"Tc D EE—7
D24% % E74 > K72, WA 3 keV OFEIY
f v Fox kol BEBHEORE T 1)V 5
&, 74V ¥ k¥ 8 @ Butterworth 7 4 )V ¥ & fifi
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~ 100
£
3
g
2 80-
Q
=
()
o
s
2 60
< —o— HCR=0:1 —o°— HCR=2:1
E -=-0=== Chang ===4--- Sorenson
<
E 404 "™~ Chang+TEW
P ==%=:= Sorenson+TEW
T T T
Ant. Lat. Inf. Sept

(A)

35 % 6 5 (1998)

<100

3

=]

3

S 80

= B

]

3 —5— HCR=3:1%

g eod " HCB=0:1 *

b ====%===" Chang

N »!
= ==-4-=-= Sorenson ;
g ¥
£ 404 “%®== Chang+TEW 3§
Z =*=X=*= Sorenson+TEW

T T T

Ant. Lat. Inf. Sept.

(B)

Fig. 5 Quantitative maximal circumferential profile analysis of the SPECT images in
myocardial phantom using various methods of attenuation and scatter correction. A)
Comparison of HCR=2: 1, HCD=1 cm and HCR=0 : 1 on the base. B) Comparison
of HCR=3: 1, HCD=0 cm and HCR=0: I on the apex.

RHLEYA Y FoOET— 7120 L CGERTE K
¥x 0.43 cycles/cm, &7 A~ FoO7F—|21%
0.13 cycles/em & HWTHPALE 21T 5 72, %su B
S OTFEREIZA T L HBED ROI A 7 » b IE (R
BE/ TREM) #EtET 22 LICX VAL 2. 7%
B, W IEIXITb 2o 72,

HiE2 71 W2LIBIC L ZEROEAL
Butterworth 7 1 )V & O ERTJEH ¥ % 0.19~0.58
cycles/em #iPHIZ 52T 0.1 cycles/em Z & (2ZEA1L
S E AT o 7. ERTEEEL 0.58 cycles/em (2
B A0 L) OTEED ROI WFEH A7 >~ b
% 100% & L, EWTREHEEL SPECT #7 » + D
RAGRZ G L 72, £ 70, EWTEI %L (0.58 cycles/
cm) XEEL7ANVI < N) v 7 A4 X% TX
T, 9X9 7LV BLUI T4 IV RE% 4, 6 &
L&, 74V H A4 XNISXISEZ LB
L7 4V T REH 8 DHE D RO NFE A1 w7
¥ M 100% & LTI FFM L7z, BRI IE
b hho7:.

HiE 3 RIAHEDRR

YA TTLHS T 7Y b ADOEIME AT
\y, Sorenson {%, Chang %% Fl\VCALHEE L LR L
720 B, HIPUREIIAK E 72 L7z 25 em EAE,

Fig. 6 Bull’s eye maps of the images of the phantom.
A) HCR=3 : 1 without scatter and attenuation
correction with HCD=0 cm. B) HCR=3 : 1 with
attenuation correction using Sorenson with HCD
=0 cm. Both arrows in the figures indicate
inferior regions.

& 20cm D7 7 > b4 DOHIZ 74 MBq O
e % 3 A L SPECT % F# % 17> Sorenson
FA TR AL S, FFE7 7~ F A DT
HEGEO 707 7 4 VAT ESR S 2R
fER L. HESHEXITD R VWS u=0.1
cem™, BELHELZIT) 56121 u=0.15cm™' T
H otz WIHIE B L OBUELALA 12 & 2 mif%
DFHIE, —HLa 7Ly 7Ta 774Vl
## (circumferential profile curve) * {Ei% L Bull’s-eye
map |2 & > TEEMNE L UHENIZFFm L 7.
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. & BN

ER1:EY S OBEIRDE

HCR 3 & " HCD DAL & % il 17 5 (5 W7 g
%% Fig. 312 d. HELMMEEZITHO L VWEET
2 HCR 758 K L, HCD »5A ¥ 2354 TIE
BN LB TRED A 7 » MED ERMPR S, #HEL
WRIE 2T o 71235 B TREICIL N THIBED /1 77 ~
MEDIMAEIZR S N7z, F72, HCR=3:1 0D
B HCD DN E L R BIZONTLRHFLVOT

BE\ZRIBIEEEL 7.
BELBMIE X TTHh 2 VS, Table | (IR T &
IS, Yosu lF L FEERIF DO REIEETIL HCR 2VK &
{BIZONT 3~18% DM, |EETIE 7~
27%, TEBETIZ 3~32%, LLFHRIE 2~14%,
R EATIE DRETBE L 2~20%, HIBEIE 5~31%,
TREIL 8~40%, FREIZ 1~19% DML 72 - 72,
HEBHEZIT o 72354, Table2 (/R L7z &
I, %sulETRTORMULTRHADMEL 2, FFiE
HETREDS VR S VKA Y v ML 2o 7.

Table 1 Changes of myocardial regional % scatter uptake on various hepatic-to-cardiac acitivity ratio
and on the hepato-cardiac distance without scatter correction
HCR=1:1 HCR=2:1 HCR=3:1
Number of
Fegin HCD HCD HCD HCD HCD HCD HCD HCD HCD HCD HCD  HCD
=3cm =2cm =lcm =0cm =3cm =2cm =lcm =0cm =3cm =2cm =Ilcm =0cm
1 (ANT) 3.0 5.0 6.0 8.0 6.0 12.0 11.0 15.0 9.0 15.0 15.0 18.0
2 (LAT) 6.5 10.5 12.0 16.0 14.5 18.0 21.0 25.0 17.0 23.0 25.0 27.0
3 (INF) 3.0 13.0 10.0 15.0 10.0 20.0 27.0 30.0 28.0 30.0 30.0 320
4 (SEPT) 1:5 23 45 5.0 6.0 3.5 75 9.5 6.5 9.5 8.0 14.0
5 (ANT) 5.0 4.0 12.0 14.0 9.0 2.0 15.0 16.0 11.0 12.0 14.0 20.0
6 (LAT) 3.0 5.0 13.0 15.0 5.0 5.5 16.0 17.0 7.0 14.5 30.5 25.0
7 (INF) 5.0 25.0 26.0 31.0 8.0 29.0 30.0 34.0 27.0 320 35.0 8.0
8 (SEPT) 1.0 20 20 3.0 1.0 2.0 9.0 9.5 12.0 (i 53 13.0 18.5

All values are expressed in %.

The number of region corresponds to those in Fig. 2
HCR: hepatic-to-cardiac activity ratio

HCD: hepato-cardiac distance

Table 2 Changes of myocardial regional % scatter uptake on various hepatic-to-cardiac activity ratio
and on the hepato-cardiac distance with scatter correction

Number of hepatic-to-cardiac activity ratio=2: 1 hepatic-to-cardiac activity ratio =3 : 1
Reion  HCD=3cm HCD=2cm HCD=1cm HCD=0cm HCD=3cm HCD=2cm HCD=1cm HCD=0cm

1 (ANT) =10 =30 =30 =50 =20 —3.0 =30 —6.0
2 (LAT) —3.0 —3.0 —4.0 —12.0 ~7:0 —8.0 —8.0 —11.0
3 (INF) —14.0 —12.0 —10.0 —25.0 —14.0 —11.0 —13.0 —36.0
4 (SEPT) —8.0 =350 —85 —9.0 —10.0 —11.0 —13.0 =17.0
5 (ANT) =3.0 =10 —3.0 =50 =80 =9.0 =80 =110
6 (LAT) —5.0 —9.0 —5:5 —4.0 —12.0 —16.0 e AL0) —28.0
7 (INF) —9.0 —1310 —15.0 —34.0 =110 —18.0 —18.0 —58.0
8 (SEPT) =130 =130 =12:0 —10.0 —10.0 —20.0 —16.0 —18.0

All values are expressed in %.
The number of region corresponds to those in Fig. 2
HCD: hepato-cardiac distance
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Table 3  Comparison of anterior to inferior ratio at hepatic-to-cardiac acitivity ratio=3 : | on various
hepato-cardiac distance with and without scatter correction
hepatic-to-cardiac acitivity ratio=3 : |
A/l ratio
HCD =3 cm HCD=2cm HCD=1cm HCD=0cm
base (TEW-off) 0.945 0.854 0.817 0.684
apical (TEW-off) 0.923 0.887 0.758 1.290
base (TEW-on) 0.995 0.997 1.059 1.717
apical (TEW-on) 0.992 1.112 1.248 4.535

A/l ratio: anterior to inferior ratio, HCD: hepato-cardiac distance,

TEW-off / on: without / with scatter correction

Table 4 Ratios of counts of the regions at various orders
and sizes of Butterworth filter on HCR=3 : |
and HCD =0 cm compared to an order of 8 and
a filter matrix size of 15X15

Number of Filter matrix size (15X15)  Filter order (8)

Region order =4 order=6 TX7 9X9
3 (INF) 124 115 135 115
7 (INF) 120 112 143 135
3 (INF)* 115 105 123 112
7 (INF)* 116 108 124 121

All values are expressed in %. The number of region
corresponds to those in Fig. 2. Pre-filter: Butterworth
filter (cut-off frequency is 0.58 cycles/cm). HCD:
hepato-cardiac distance, HCR: hepatic-to-cardiac
activity ratio. *: with scatter correction

ZOMEMNE, HCRAT2:1 &) 3:1 TL Y K&EL
% BEALAE o7z I HCD=0cm T, [
B L OLRED TRET —25~—58% DKW
ik %2 -7, HCR=3:1 DY EOHIEE/ TREL %
Table 3 |Z/R L7z, BRELSMHIE L L2 VWiGE, BT
ik & L O BB ASED { I2Do T (HCD=3, 2, |
cm), LEEZFTIE 0.945, 0.854, LVARETIE
0.923, 0.887, 0.758 L ZDA@WA L7, L
L, HCD=0cm T, [FEH T 0.684 L 5|
WA Lot L, LRETIE, Fig 312760
5 TFREDRIBD 720121290 ¥R L 7. BEL
WIEX T 7286, R & LR OB D 12
ONT, FOHIIHEML . LERELTIE

HCD=3,2, 1 cm (25T 0.995,0.997, 1.06 & |%
1T 1Sl E 2 o 72h%, (LARERTIE, 0.992,
1.112, 1.248 L3815 2{d8)2d - 72. HCD=0

em T OHEER1.717, (LR ER 4.535 L @& REiTEE/
HREEL D H N,

BR2: 70 L2NIBIC L BEIGDEL

Butterworth 7 1 )V ¥ OER R B x K < 3%
WZHEV XS A 7 v IR D C i KR 35% (3
EWA L7 (Fig. 4). BEL#MHIE CIX, KT
20% DL THhotz. 7ANVIHFAXET LS
RBOBEFIZOVWTIE, 74V 7H A XBLY
TANTREDNENTES T PHIZETL
7. L?L, HCR=3:1, HCD=0 cm O &2
BREAHEDKIBE DA Y > NI 74 VT A
R, TANTRKEENEL T DLW ERT L1
[A)A%d - 7= (Table 4).

BRI RHEDRR
HCR=1:1,2:1 BL U HCD=3,2, 1 cm D&
IZBWT, (LB L ONLREHED— A LT
Ly xn7a7 AVl E v R L 7k
IUHHIE B L OBELFRE O &) (X, HCR=2: 1,
HCD=1cm A¥K & <, Fig. SA IR L7z X ) IZHf
EBE 7 & Il BE 22213 T Chang #T#) 10% T &L
3 |_7-. Sorenson T3 15% ¥ L, Sorenson
+TEW >Chang + TEW >Sorenson >Chang DI
T, D75 THIED % W5 TOLHD
HF—ALTL N Ta7 7 A IVHEIZE D
72. HCR=3:1, HCD=0cm O EDH — 7 A
TLryyxTa Ty AVEliFERE, (OERTET
Fig. SA LA U &9 efiEoEP RSN, L
AL, DSRERTIETIE Fig. 5B 12" T & 9 L2HKEL
B L OWIUHIE X AT L IFIRD 2 W5 T L
TEREE D 40% bIREZ R L 7.

% 7, Sorenson
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HEx o 2RI IE D A TR % 4T 5 & Tl 72
WEAETOLE TRERD 15% DI TIZE & -
72. Bull’s-eye map |2 & 2 HEMFHI T b LA
1D TREER D RARI% DS, B D 22 W ST
HOTEERMICHBEL THEL TV L0 LML
(Fig. 6).

Iv. # =

WoTe il A & B 720065 SPECT Eif% B2 B
W, BT ABO 7 4 VY, HESHIE, &
IHIE, 7—F 7 7 7 b5, BFES S EkRES
PHED L) LHBEZTEDPOWTLET 7~
M A THEKITEVWGEG TRET 21T o 7.

BUELSAE 2 T D e WIGES, %su (2B L Tl
TBE > {0 BE > FiTBE > R ONET HCR D&
HCD DB L BB K& N o7z, TED
%osu KT 35% bdH Y, I S DOEELFED
HEPERRATHLEEZ LN, LA T,
COHLHMERERDEERYET L8 TH 5.
AL RS & ) FORREDEMT 2 2 L & F18
L7275, %su R°HIBE/ TREHA O .LHE L ) 08
& HCD=1cm ¥ TIXEAELBR R RIKE (1T
AIBE TRBELLAS—%E 272 5 (Table3). LA L, T
BE IR TR O Ut iED ® <, DR+ 2
ZOoON G EHIE Y T2 RNz, Th
&, TEW EZDH D05, HELMOL T X 5 Rk
TlE, BEOA v ba5|&TE2 L) mTEels
Zz6N5.

HCR=3:1, HCD=0cm % [\ 7-%%&, Fig. 4
RS IO ERTREIEEL, 7y <) v s A
A XBLOT 4V 5 REOZEIL, AT T 1
WY DFEHRIZED AT FDETEEL LD
WELEREREEZ SN,

WZIXAH I (X Sorenson {E23% T TdH 5 255 £HY
Thot:. T, HET—V*EEHET LD
LIRMEAMM 2 52 ER T 572012, Ny s
T FHEL ) B2 ERIES R LA o 72
IR ZB7DEEZLND. FFIRERD TEE
DEFDOLENHFETH o7, TDOZ &R, L
SPECT WAL 2 351) % WU IE O B E M % 7~

BLTwbEEbND., LiL, sELFME &R
IAHIE & DA EDLETIE, (LEEHETIdSE
LCTw5%%5, HCR=0:1 & B L Clfil 2@ KEFAlf
¥ % Ak (1B - TRE - hFR) bH D (Fig. 5A),
B ORSEEIZ & o THIRIPUHIEIR R & <&M

L, H—WRIUARIEZE TIRBRY S 5 2 & %R
¥5.

7—F7 77 M, HCR=3:1, HCD=0cm ®
%4 (Fig. 5B), FREGHIICPEZE SR L. 2
DOH4 L, Germano” X Collier® 52 & ) #Hi5F &
LT\ 5% “cold pixel halo” & E 2 b, EEHIZHB
F AR D L SEEORFC L), FiE
BEEDBEDA ) =2 T —F 7727 FOERKEL
TR —FHER IR B 2 .LFRERD 71 7 b S
L EEZONS., ZOMIEERE LTHRET—
y L CEERTTHIRT 2 HE 2 EhEZ LN
TWa, 7, BEREICBIT 500 L O &
MREEILESE L HEY B ENH LD, WTFho
HIEFETOHESLHRM CHA»H L. SHOMK
SHC &) FILER 7 4 )V & 0D JHE W FE] I 5 e 1T R AR
WZRREL, 7ZA4NV82 ) v 2 AL XBLL
TANTREENS L, BIHELIT) L KIR
134 T #R& (Table 4, Fig. 6) SN2 A%, Figsh®
AR &  SPECT Hif§ B KD 5 fRREDS D7 D A%
b ZENHLNE o7, HEEHIEZTTO
ETEWETREIA Y FYDOF—F LRIV A >
Ko OT7— 5 OREREDI-DIZT—F 777 b
M IND EEZOLNS.

Al L2 — R UAE T LD T 7 >~ b 4
Tid, HCR 25 < & 1) HiEASIED I DN TH
L7, BRELER A E AR E o Ea R
T—=F7 77 FOHBL, TOMIEICIIRAED
Hot. T, H—RIUKRTORE) LD T 1
W & W% S FERE R 7 © UMV RS I % f
HLTW2OWERZEEZ LD, T
L, A —RIA T OWRIERELSAH IE % &8 EM
TNTY) XL &G L 7= 2% 0A) SPECT [
o= B L, King 512 &) BHIELRS <
T—F 777 bEINLHEEIATNS
A, BIE, WD WA LHlFA B ) ERRITH AR #
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ZIKETHAH. L2 L, 4% SPECT H{ENE =
BEED L EIZBWTIIRIN, HEEMIES Lo
FENDIZTHIE* b EOAH—RIUKIZBT 5
E{EEEBEOR LS LETH L.

& &

1. ®"Tc.(:fh SPECT B{$LHIZ BT, BFfiE
MO OEELD I HCR 75K & {, HCD AV X
LT BIZDONThsu fllE, TRESHIBE > HiBE > b
FRONETKRE %) &KT35% OEFHEME 2
Oz, 7, BEUEHIEE, AFAIZ HCD A7 1
cm Uk, HCR 2 : 1 DB HIZBWTIRLAHE
HIBTHI TH o 72,

2. 7ANFREIZBWTIX, HCD A% 1 cm LA
ETIiX, Butterworth 7 4 V¥ OER B RE* &
JE W FEISZRRE T A & & T SPECT flIZ 35% o
RO LN,

3. HCR=2:1LF T, WINHIE (Chang
%, Sorenson %) & BUELFRAHE & RIFFI24TH 2 &
THCR=0:1D¥—HhL7L >y xN7a7zy
A VHIFR & B L CABINEDT 20% A/ L7c.

4, 7—F77% biE, HCD=0cm, HCR=3:
1 DEGEEC. 71405 OERRERE, 74
WEH A X ICRETIIETOREIIH S D5,
PR BEAFIBALZTTHY, RAKN 2 H
P bnwEEZLNL, T2, RIUEHED
AIBWTIRKIBEDO S Y~ A 15% LFE L 72,

V.

FHEE L COEBREITHIIIHYWIHOL TV AL
Wiz, KET RFREBGHR R SR, siikE
BT R B O M KIS E# V2 L E .

X ®

D ARHKF, wHERT, =580, HKE=, 1§
RE=, EABEL, At “"Tc-MIBI O 4 1 AEER
AER. MEEE 28: 11331142, 1991

2) Tamaki N, Takahashi N, Kawamoto M, Torizuka T,
Tadamura E, Yonekura Y, et al: Myocardial tomog-
raphy using technetium-99m-tetrofosmin to evaluate
coronary artery disease. J Nucl Med 35: 594-600,

35 % 6 %5 (1998)
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1994

AHEM, FNE, RFAERE, JELRME, HEN
F—, FHE A :MBILHY  FT7—71
7727 PORREICEL T, HEF 32: 307-310.
1995

TR, FHE—EE, @8E—, a8 @ M
H¥—, BTHE L HFEEEIERE 2> T
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Summary

A Phantom Study for the Evaluation of the Effect of the High Uptake in the Liver
on Technetium-99m Myocardial Perfusion SPECT Images

Hideo OnnisHi, Kazutaka Masupa, Masahiko TAKADA,
Itsuo Yamamoto and Rikushi MoriTA

Division of Nuclear Medicine and Department of Radiology, Shiga University of Medical Science

The purpose of this study was to evaluate influences
of the high hepatic uptake on parameters such as filter-
ing, attenuation coefficient, and scatter correction at
reconstructing of the myocardial SPECT images. He-
patic and cardiac spaces of a myocardial phantom
(RH-2, Kyoto Kagaku), were filled with technetium-
99m and a three-detector SPECT system (GCA 9300-
DI, TOSHIBA) was used. The hepatic activity’s influ-
ence was estimated from a qualitative percent regional
scattering and the effects of attenuation and scatter
correction were evaluated by a circumferential profile
curve. Percent regional scattering increased in reverse
to hepato-cardiac distance (HCD) and in proportion to
hepatic to cardiac activity ratio (HCR). This tendency
was observed the most significantly in the inferior

region, followed by in the lateral, anterior and septal
regions, declining in this order. An artifactual defect
adjacent to the liver was observed when HCR is three
and HCD is zero. However, when the Butterworth
filter was used with small filtering-sizes and lower
orders in combination with attenuation and scatter
correction, the defects were decreased up to 15% at
counts in the inferior region. This study showed that
the hepatic to cardiac activity ratio, and the hepato-
cardiac distance should be considered for reconstruc-
tion of the SPECT images.

Key words: Quantitative myocardial SPECT,
Hepatic to cardiac activity ratio, Scatter correction,
Attenuation correction, Artifacts.
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