(RS

77 v b AT W20 SPECT {4 RS R FE DR st
—360 FE{§ & 180 1 L D bE—

HE e ME BISEee SFHEERee R Fifeeer

BE Lfh SPECT RIC B 2 B FHER AR L35 NCEE DX, KRIEEHH 7~ FOEE), KI§
I b7 AMEDOBBREBES2ICTAHBT, thallium-201 (P'T1), technetium-99m (**Tc) % W7 7 ~
P LAEEREITo. TOFER, B—AT7A4 ANORIEA 7 >~ FOEE)IL 360 1R & 180 BEfR L T3
HLhot 2L, ATAABOFEEH 7 v P OEENL 360 RO FA/NE o 72 (0TI, *Tc). £
72, RUBRFEAIELHRIE 24% ('T1), 22% (P"Tc) DB & LFHE 4 22PTICH AL, KIEL LABEEOKX

8EH 7~ P OZEEE, 20T T 360 EE{EAS, “mTc Tid 180 FEEAIVNE o7z, E{E LEDH Y v b
LKAV NI A M EERORIBERIOEIY P I AN ZEHETHELE DS, 2T,
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omTe & b 180 BEMEA L VbW % /R L7z,
ik >TRIEa Y bI A MIEILL.

¥72, M—A54 ATHo>THRIBDIFAET 5 R FHIE
X5, F—EMoKIET > M7 A M % 360 BE, 180 FE{E

MchEc Lz A, fiBE, B, HRRICHB VT 180 BEME T X iR X 7z OTI, ¥ Te).

. 0 ®IC

LB ILFT SPECT #RAE T, MREIFH, Mgttt
FRHESFN, HEFEIEHIEA S 180 B E/{%
RO ITON D HENE . & 2 505180 Bk
RIS (180 FE{%) (& 360 i FRH A 1EI{%: (360 FE1R)
LR, EEMHOET'?, BEEEAROBIY F
DREAFHEOLENTWAS, T OFHIE
180 EF 7 — & ORANC & 1) BT - BTFIy2Hs
RKOSNT, L7zhoT, WL, HELOXELS

* BN IR B M

#x FkEHEL ST i M A28 & > 7 — R AR 22 58

*rk B TR R

wrkx T RRRFRF AR R

%t 844 H 24 B

R fazft 848 A TH

RIS KSE - FKETETEKAREET 6-10 (2 010)
FREE T B & 7E - > & — A
B iR B S

M oAE & —

(R%E% 33: 1097-1103, 1996)

FREEDZAL L ZFT BT I EDTE LW DY &
ZEzbhb.

AR, BROBBRELT HI L L TR
SPECT ¥ B D%, ICHPH#EATHS., &<
2, Am Rl 2 feib e & 3 B 235 SPECT %6 & C
12412 360 FEG DI T — & HT 180 FEIE L I
GBI Z (B OB 2 END, L DRk
TIEF 360 £ T — Y UEXITTo TV DL EEZD
NBD, L7zhioT, TOLI) RBEEIBITLHE
1 FEHERL A FE OBIUIERIR FEE L RETRE L&
Ao,

ESFEES A ICR L Cid, BEOBEICBW
TV 7 M7 ETOREEMAREER AT 6
EloTWwWh, KHTRIOBEEZH, [F—
360 EFR T — % X 0 360 1%, 180 FE(% % 1ERK
L, EGEHERARE LSS NEROXE, K8
WA NOEH), KEIV TR EOMKRE
oL,
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II. FHEE, Ak

T7 > MA

360 1%, 180 FEEfEICBT A XK, KIEEEA 7
v MNOZEE), KBTIV TR NEFHET A28
-7 7~ b4 (RH2 B, SUERERRSE, BUER)
PHWCTERETo72. 77~ b A3, M
BF, #thE, KoL DEERCS N, DBRIAELEE L
LELVHERINTVE, 512, KOEILLH
EHREICHNST 22 00EBrLE->TED, £
O RBE 10 mm TH A (Fig. 1). 2212,
thallium-201 (*'T1) #J 200 kBq/ml, % L < i tech-
netium-99m (*Tc) #J 225 kBg/ml DKE W = A
n, 72, Ny FELThH - ELEN

200
210
- 300 o
Unit : mm

Fig. 1 Cardiac and chest phantom configuration used
for the experiment. Angles of the left ventricular
wall to the chest phantom was schematically
illustrated.

33 % 10 %5 (1996)

FE, HERRERIZ M Z N 0TI #9 10 kBg/ml, *"Tc
#110kBg/ml DKREBRTFH AL, /2, MO
BTG L IR & 2IZEEEDO A 7~ b
ERBEIOMEBIREHANTNY IS5y KOk
BET-7. KIBICELTEHPEDTIAF v 2
#er 4 (S 30 mm, 18 23 mm, /£ E 10 mm)
2O 24% EEED 0T I L 1 22% i

L TP
L ;//_4
-
'\\'\-\M
~ |
Ll J

A2l Al8 AlS Al2 A9

A
[P
-
O
|
A-12
B

Fig. 2 Cardiac phantom configuration used to measure
the coefficient of variation (CV) of the counts
among ROIs in normal slices. The concentration
in myocardium was approximately 200 kBg/m!/
(*'T1) and 225 kBg/m! (**™Tc). Three slices were
selected and the CV was evaluated by S.D./ mean
count among 8 ROIs (3 X3 pixels) located on
the anterior, anterolateral, lateral, infero-
posterolateral, inferoposterior, inferopostero-
septal, septal, and anteroseptal walls (Fig. 2A).
Cardiac phantom configuration used to measure
the uniformity among the 4 defects. The ratio of
concentration in the plastic chambers simulating
perfusion defect to the concentration in the
myocardium was 24% in 2'T1 and 22% in *™Tc
experiments. Four ROIs (3 X3 pixels) were first
placed on the anterior, lateral, inferoposterior, and
septal walls, and CV of the counts among the 4
ROIs and defect contrast in each ROI were then
calculated and compared (Fig. 2B).
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Table 1A Variations of the counts in cardiac phantom images without defect (**'T1)
360° arc 180° arc
ROI
A9* Al12%* AlS5* Al18* A21* A9 Al2 AlS Al8 A21
Anterior 146.53 155.09 160.30 173.37 170.10 87.89 96.29 101.58 104.38 106.48
Anterolateral 136.11 145.83 15843 156.10 162.55 81.59 90.77 100.18 104.53 105.23
Lateral 12841 143.65 14140 151.35 159.83 75.45 84.93 93.26  99.25 109.75
Inferolateral 13541 140.85 141.09 14295 151.75 76.61 83.07 92.17  97.77 109.05
Inferoposterior ~ 148.32  133.39 14249 142.65 155.40 89.52 83.92 96.83 10298 113.48
Inferoseptal 15229 15283 15548 157.19 153.61 85.71 99.55 103.13 108.11 112.78
Septal 14233 14755 140.39 146.77 151.28 75.52 87.58 94.03 101.03 104.15
Anteroseptal 14537 139.07 14194 155.63 162.09 82.75 83.77 90.84 100.02 101.73
Mean 14185 14478 147.69 153.25 158.33 81.88 88.74 96.50 102.26 107.83
S.D. 7.93 7.16 8.71 9.99 6.51 5.60 6.26 4.64 3.38 4.16
CV** 0.06 0.05 0.06 0.07 0.04 0.07 0.07 0.05 0.03 0.04
*Slice No.
**CV =S.D./mean count in 8 ROIs
Table 1B Variations of the counts in cardiac phantom images without defect (*Tc)
360° arc 180° arc
ROI
A9* Al2* AlS* Al18* A21* A9 Al12 AlS Al8 A2l
Anterior 159.33 173.33 183.69 187.20 176.94 90.57 10197 11050 113.67 108.33
Anterolateral 15643 155.13 163.02 168.13 168.13 88.11 93.46 102.83 99.81 106.46
Lateral 14936 16193 15444 160.63 167.27 84.21 96.06 9594 10241 115.70
Inferolateral 167.13 161.77 155.09 157.73 161.06 87.53 94 .47 96.46 104.57 111.66
Inferoposterior  182.43 16799 153.53 164.96 164.37 103.86 105.87 101.27 112.37 11844
Inferoseptal 170.30 173.19 176.80 174.49 165.67 96.34 10443 11583 11830 114.11
Septal 167.84 16697 17251 171.74 176.80 89.84 9490 105.17 11397 122.20
Anteroseptal 163.51 168.13 168.61 17521 178.67 88.69 98.51 100.10 109.93 112.96
Mean 164.54 166.05 16596 170.01 169.86 91.14 98.71 103.51 109.38 113.73
S.D. 9.97 6.18 11.31 9.36 6.66 6.18 481 6.84 6.45 5.14
CV** 0.06 0.04 0.07 0.06 0.04 0.07 0.05 0.07 0.06 0.05
*Slice No.

**CV=S.D./mean count in 8 ROIs

JED 9T mH % #HA L2 (EhEh 24% KiE,
22% KIBET5). THOHDRIBILARER L (3
HMOIZIZHEE T, 2D, AIBE, 1B, T - %
BE, FRRICHIL T B ICEE L.

7 — 2 UNEE L 4nig

T = EIIRIBEES 2 \VIREE & 21T 249,
9mTc 22% KIA X VE- 72 REO R F T DOV TIT-
2. HUy<h X7 MEZ R VF — B ReeFE TR
3 A—% (LEHR) % %% L 7-xf A 2 ik 2%
SPECT #1& (GCA7200A/DI, X X7 1 A1),

W) # AWV, €27 B34 XiE128X128 DV
FY w7 A A X TH 43 mm THAD. step-and-
shoot E— I (1step 30 ¥, 6 i step) T 360 FEYL4E
ITV, BP0 ET — 5 2157, TALVF 1R
X 20%, TANVF—E =213 71 keV ('TI), 140
keV (*"Tc) IZ3K5E L 72, BHREERICH 721 AL
B 7 4 )% —¥& LT 2RI Butterworth (order 8,
0.20 cycles/pixel) Z Fiv>, FHER 7 1 V513 T >~
TI7A4NERER L. 360 BHRET—5 &0
transaxial £ %1%, Z 4L X D vertical long axis 1%,
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Table 2A Variations of the counts in cardiac phantom
images with 4 defects (**'TI)

360° arc 180° arc
ROI
count contrast* count contrast
Anterior 102.59 047 56.70  0.60
Lateral 86.57  0.55 47.60  0.66
Inferoposterior  86.10  0.55 64.09 0.55
Septal 84.62 056 55.84 0.61
Mean 89.97 053 56.06 0.60
S.D. 845 0.04 6.75 0.05
CV#** 0.09 0.08 0.12  0.08

*Contrast=(max. count—ROI count)/max. count
**CV =S.D./mean count or contrast in 4 ROIs

Table 2B Variations of the counts in cardiac phantom
images with 4 defects (*™Tc)

360° arc 180° arc
ROI
count contrast* count contrast
Anterior 181.78 0.64 90.67 0.74
Lateral 117.22 0.77 59.89 0.82
Inferoposterior  112.89  0.77 82.11 0.76
Septal 103.00 0.79 60.22 0.82
Mean 128.72  0.74 73.22 0.79
S.D. 3587 0.07 15.60 0.05
CV*x 0.28 0.10 0.21 0.06

*Contrast =(max. count—ROI count)/max. count
**CV =S.D./mean count or contrast in 4 ROIs

horizontal long axis f%, short axis {& % {ER L 7.
F 72, 180 BEAZDIER L 360 BE(% & 4 { [F— DAL
B, CEAEE AW,

%B, K TOAFERIE, footview lZBWT
HHZOEEL, Wty & L7z, $7, 180
BT =% LI 150-330 EE CTOT— % %§57.
WAL, BELMIEIRIT> TW 2w,

F—a5Hh

T = ¥ AR D FETIT - 7.

1. REEAHY > bOEEHOFHME

360 BEE, 180 FE1E O short axis {1238\ TR
BBICEES A4 A% BAZ. BATA A LIZ3X
3 pixel DB.LHHIS (ROI) % 8 D FTEXE (Fig. 2A)
L, XA~ bPOEEIEL TR EITo 7.
XA v POEENIZEATA A EICERE L8

33 % 10 %5 (1996)

AT ROI T 71 77 b B OFEHE(R 7 % 394l
TE| - 721 (coefficient of variation, CV) TaFAffi L
7o, FARRICA A AR CHRE 21T 72,

2. RIBHH Y NOEEIDFHE

4 P 24% (T & L <& 22% (*"Tc) K18
R L 72 360 FE(Z, 180 FEIRICB W TRIBEDH
(%18 % short axis (5% B, KIAHIZ 3 X3 pixel
® ROI % #&%5E L7z (Fig. 2B). T Dk, KIBHH
Y N DEEE 4 DFTD ROINFEG A 7~ M
DCVIZE > TEHMMEL 7.

3. XiE2L T X POFHE

Efg LKA~ b, ROIFNFELA Y~ b &
DRDERIBI VI TAMNET 77 P ARICER
WCEHALLETA YV b—TO@BER L VR0
FFAMEDPTIYNTFTAMNET D, MTI=0.76,
¥nTc=0.78) L DR % ITo72. T4V =T D
BEHBIBERFICL > TROLBROER L
W9 7759y FRBETo72 7 M X ) KD
7-.

¥/, A—2Z254 A LDOK ROIDKRIFT >~ b
FAMEKRD, FOMEHHEFHTMIE > TE
DEHCEALT B2 Lz, 612, 360
%, 180 FEZM CTRl—XKIgELO T > b T A b A*
ED X CET B0 & BT L 7.

1. #% 2

1. XEHH > NDOZEE) (Table 1)

KIAH 2 V56 D 360 FEf%, 180 BEfRIZBIT 5
LERERD X I A 7~ b DZEEE ©'TI, #nTe & b
CBEATAATIRIZE LWERZ /R L. 72751,
AT A ABDFEEH Y POEEEL, OTIO
360, 180 FEf& T CV 3 FNZFN 0.04 & 0.11,
“nTc @ 360, 180 FEfETZNZH 0.01 & 0.09 &
%0, Wb 360 BERD IR E o Tz

2. RIBEHY > MDOEED (Table 2)

WITZBWT 4 2T 24% RIB=VERL L 7235
EDORIEEA 7 >~ b DEEYZ, 360 FE1%HT 180 FE
%L 0 H/NEHh o7z (Table 2A). HiZ, *nTc T
22% RIBEVER L IZ5E D0 7~ P OZKE)IL 180
FED J5 H3/N & 725 72 (Table 2B).
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Table 3 Contrast ratio obtained by 180°/360° arc

Radioisotope

Segment
017 9mTc
Anterior 1.28 1.16
Lateral 1.20 1.06
Inferoposterior 1.00 0.99
Septal 1.09 1.04

Table 4 Contrast ratio obtained by *™Tc/?' Tl

Reconstruction arc

Segment

360° arc 180° arc
Anterior 1.36 1.23
Lateral 1.40 1.24
Inferoposterior 1.40 1.38
Septal 1.41 1.34

3. R¥O> b5 X N (Table2,3,4)

KTV P FAMEEDI Y M TAMER 4D
FRDOFHMETHE L7225, 20T], 9T & b
(2 180 FEAR D DS/ E o7z, 360 BE(R Tk
RBE, T - B, PRROXKIEIC F T A MNIED
aY kT A MIEDPo 7205, RIBEDEAERDIE
PETFTIHETWBEI Ebh o,

F72, F—RAT7 A4 A LETHINFEIIMIZE DK
IV TAIOECERBLLEZA, 360
£ T 0TI, *nTe & B IZHRA R b il S h,
KT, fIBEE T - $RBE, RIBEDIRE oz, 7
2L, fBEET - HEIZIZEECHo 2. —
75, 180 FEETIE, 2T ASEIBE TR R Wl R
L, KCTHREEFIRE, T %Lk o/. £
7z, T (ZHIBE L R TRREWVE, T - 4B
ERIBETRREWER R L7,

Table 3 (IR{ET ¥ b T X FA%360 FE(S & X
180 BEAZ Tt S WD &R AbDTHS. &
NS DI Table 2 I2B1F 5 180 BE{E D /KIF T ~
b7 A b %360 BEEOXRIBI Y FFAMTERLT
7z, O], 9nTe &b ICHIBES RO AKE L, K
WT, fIEE, PR, T - REOMEE ko7

Table 4 (ZRIET~ b T A FHT2IT] & H~ 9T
TLNEAINBEGE B L-LDTHA. B

I% Table 2 (2B} 5 ¥"Tc DRIEIT Y T A b %
WTIORIEI Y b T X P TBRLTEZ. 360 Eg
TIIRIEERLIC & BV IR BN S v o 728,
180 FEMR TIXT - 148E, hf@o e <, RifBE, fHIBE
LERA LN,

Iv. # =

BIER 30 TERIEBIIC BT 5 180 BE{E, 360 BF
1%, BOHA 180 BEME OB DO FFEL % FFAIIZ R~ 72
H, AETIE, ERFEERARE LR O NCETRD
Xk, KB 2 POZEE), KIET L FFA b
EDORRE 7 7 v P AERICE DRRETL 7.

I3, KAy VOEBERSTLI-EZ A,
01, 9mTe & |2 360 BEfR & 180 FEfR & 131312
HELWEZ/R L. 2720, RlaXIicBlr 5K
T =% TIEXE A7 > bOEEICE L 20T] &
9nTe | TEWA AL N, TOHLEDHBE L
T, 77 ¥ bAEERETIERINGA R 7]
REMNHLZENEZOND. /2, AT74 X
DFEH Y v POEKE R LB L - 25 20T,
9T & 12 360 BERD HAVNE o7z, 180 FE
BRI L DB EHZT TS T LA RE
LicT—%¢EEZOLN,

KIS, 4 DFTOKRIEERA 7 v OB & B L
72E T A, 0TI Tid 360 FEEAS, *Tc Tid 180
FERAVNE W E W) FERIC R o7, ZOHBICDO
W T A, 2721, 0TI, *nTc M THK
L7 AM§EE b ¥ Te 2% > TWwWi,

ERATAARDORE AT Y b, FREFNDROI
NFEE AT v b hoRDIKIEIY M TR EE
BRSBTS B KIBERD RI BEEH A 5K
12aV b FAMERRELIZEZ A, OIT], ¥0Tc
&L 180 EEDOSNEDEIED» o7, 12721,
VT TRENDIV SR M EDEZEDOTKE
Polz. Mz T, KERTIIHSBREDREOZE
RO EELD, AT N EEBBICHD 128
TR ADT—=F BT LIX3E L b h
ZONSHDOROIZFZKELTEY, BRT—4T
BIDEVIZELIILKTEIDEEZLNS.

RIZ, F—FHERAREZICBWTIRBI Y M
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A b &R RN & DR E A B & 20T D 360
FEZTIIRIBEDSE ) DT KD 5 7225, 5% 0 D 318
WIEFIERE LT, —F, 180 EfETIET -
BEECHRfEZ R L. BBEOHEBE LT, Ml
BEND Z LI X B0 MREDIKTISERT 289 %
RN RDOZE LTI, BELOWM KD E DK E )5
HEHRENGE, T/, “Tc THITIZFEREDOM
M%R L7z,

RIBILMTAMHDI80EBZTL BRSNS
EE AR L ICELLEZ A, 2T,
omTe & HIZHIRE, fIBECTCKE Lo/, /2,
01T, ¥nTc [ THE L 234, 360 1R TIXKRIE
AL L DEVIIHBR/ N E o2l b b
F, 180 FEMETIXE W bIFTTF - kEETHRFA I
7o INO DFERIEATER IS BV B BRRBIOFEF
EIFIZ—HL TV,

01T @) 360 FEZITRTREIZ BV TR IRV a >~
FNIAMERLE. L2L, IV FTAMH180
g THRAINDEEDSRIBIML T L ICER S
(Table 3) 728 180 FEA CTIIFIBED T~ b T X Mid
PEIN, HEROICT - RECTORTIHILD L
Il ofz, T27EL, [FERFICHEIEE, o T > b
FAMOEALOKIBI Y FFAMDCV I
360 FER L RIFEEIC L & 572 (Table 2A). —
i, ¥"Tc TIX 180 ERICBIJAI Y FFAMD
ERAT 0T & HARERAL T & I A E WV R R &
§* (Table 3), Z DFEH 180 FEgIC BT A /KRIED
YFIAPDCVIEI60FEZRL D BAE o7
(Table 2B).

Table 4 TH7z L ) IZ®Tc TRIEI Y FF R b
VEFHINDEELHAALT IR LSS,
360 FE(R TIZ T D@ WIX LB /N S B2 o 7298,
180 FEECIRIELDEHNKEL, EDDIFT - 1%
BECHAA SN, RON/HIBERAE»SEOR
72 SPECT DO XIE ~ b T R b DE W I3EE D
LORSIHMKFL T B EZEZONE, L1z
Mo, 180 EBIIBIFAEMT LDy FF R
POLEROBREDEIL, BEIAVF—DENE
MR LZZDDEEZ LN, KEILDFREIC
o U TN, BELOEIENELDL I EHERLT

33 % 10 5 (1996)

W5,
LSEDOEBOFER*FLEDDLERD L) IR
B, [f—A2AF4 2 LORXSEH 7 >~ b OZE) % S
TAHBRY, 360 (%, 180 BEIEO VTN EH T
LR eI e otz L L, A4 ABO
¥ A v b OEENL 180 EIEDO K E Do
7o, RIBERA 7 v D OZEENL, 0TI Tt 360 FEE
A3, ¥"Tc Tid 180 BERA/NE o7z, [Al—R 7
AALCREI VI IAMEEDI Y FFAME
R LA-E A, O], ¥vTc &b 180 FEEM
I EERR L. 72720, RiBEEBRTIE 360
FEGEOKRIEIY T A MIEbLOTIELD XA
otz 61T, F—EMOKRIEIT Y FFA R
% 360 FE, 180 FEfRMICHBLA-L 25, HiEE,
fIBE, FRRICB VT 180 BT L s S
(O'TL, *¥"Tc). KIEIT > b T A M % 0TI, ¥"Tc 1%
MICTHBE LGS, KRBT EOEH2&13E
D HIF 180 FEECEEEICA LN,

ZDEHIT, 180 FE1RIE 360 FEf% & T
&, BWKEI Y PSR MERTEVH MDD
ARHE, EONE, K&, KBOIMAFOME
RN L o THDZE T 5 T REME A H V. L7
Ao T, 180 BB PR & BRIK IS BT 5 720
ZiE, IhO O &AM % FER T % IEHECH
MRy B EDHIRELDEERD.

HEF L 7= F PRI T 72 72 72 BRI SL
MEMZE £ > & — BTHREFR LR - EE L,
REFE L, KEE—-BRICESH B L LT,
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Summary

Evaluation of Reconstruction Arc in Myocardial SPECT
Imaging Using a Cardiac Phantom
—Comparison between 360° and 180° Arcs—

Kenichi KasHikura®** Akemi KAsHIKURA**, Shinichirou TERADA***
and Hideki KoBAYAsSHI***

* Japan Science and Technology Corporation
**Department of Radiology and Nuclear Medicine, Akita Research Institute of Brain and Blood Vessels
***Department of Radiology, Tokyo Women’s Medical College

In order to investigate the effect of reconstruction
arc on myocardial SPECT images, a series of phantom
studies was performed with and without plastic cham-
bers simulating perfusion defects using 2°'Tl and
#mT¢. Coefficient of variations (CV) of the counts
among the ROIs and defect contrast were evaluated in
360° and 180° images reconstructed from the same
360° projection data. Reconstruction processes were
identical for all images. In the absence of defects, the
CV of the counts were approximately the same in 360°
and 180° images. The CV of the counts in the 360°
201T] image, among 4 defects located on the anterior,
lateral, inferoposterior, and septal walls, was superior
to those in the 180° images. In contrast, in the *"Tc
images, the CV of the counts among the 4 defects in

the 180° image was superior to those of the 360° im-
age. The defect contrast was changed both by the loca-
tion of the defect and by the reconstruction arc (**'Tl,
#mTc). The defect contrast of the 180° images, in both
21T] and *™Tc experiments, was closer to the true con-
trast value as calculated by the count ratio between
myocardium and defect. Although the defect contrast
in the anterior, lateral and septal walls was more em-
phasized in the 180° images, the defect contrast in the
inferoposterior wall was less emphasized in the 180°
images compared to the 360° (*'Tl, *™Tc).

Key words: Myocardial SPECT imaging,
SPECT reconstruction, 180°, 360° scan, Defect con-
trast.
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