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B BT TR ik & BB ORI RS R IC L 5
UEEY A X OEEMEICE Y 5 ERERRE

SRAFEFRELSHUELRE (EE | FEEARR)
X i E ®

e 7 v F18 CHTEHL-7 VAT FFF Y SV T — R (fluorodeoxyglucose, FDG) % Fl\ 7= BB -t Wi i
% (positron emission tomography, PET) 2 X 2.LA5EE Tk, “FFDGORSMIZ T Y A3 v ¥ a v P— s IR % 1T Fik
(FiiE5E) PSRN THEY, BRESEREML 2ABESKH L. 22T, RERMZEHT 2 20 I RFDG O 5% b
FYAIvLarF—yIUEET) FE (BESE bEZONBWREFEEIELEN TR W, £/, 3RO 2KTINE
WZIN A T 3RTIEPET A HATI G & 72 o T E - AEEMIC OV THRIEART4TH S, &5 IZIEHESFEFDG A ICB W T,
#WDO PETEB+AVWTUEIAVF—ERHO 2 X2 — & ¥ 35 L BEF MBI N (single photon emission
computed tomography, SPECT)iZ & AINEHE LB SN T E L FOBE I FIRF STV ARV, 2T, IhboffLy
Fi & 2 OHEGEOFEMET, FICOBRBOEEEICOVTIHE 7 7~ P A2 AWVTHRF L. BB LM77 >~
FAIZBFEEAL, LERERICTSAF v 7% HALLEFVELRBERLL. SOL7 7 2 b ocah LT2RTTINE
PET, 3:kKTCINEEPET 8 L IFSPECT % JifT L7-. UUAERRRT & BRI o M & 250 3¢, BREEHERIT X 2 L g R m
IV, LHREEROESOHEEITT 584 (%left ventricle, %LV) ZHEH L7z, GO L RIEEEM O 720 12 8
HEEERELZOL, LHREARONEHEOEREEFFMT S 72010, EBO7 7 7 b Ah5HEHN L KOO RERE
HBO%LVEDOHBEZHE Lz, 7, BETESRH OBEIET(L L BBV TR HEO S BRI S 5 256 L
2. EORBEREOBENRLNEDP 272DIFPETH L USPECT & b I250% IMEZ HE LSS ThHo 7. Wiks-iEs
FUBREEE» LB ONALHTEE, SRTNEPETO.LEME{E, SPECTOLMEE,> &M L KENEHEIZEOREAR
BEBOTRIFLECHMER LA, EELHORNEEFAOBREL LIS CGET, MkSEBLUBREEEILELM
ULEERORBIEEIRSOEEEIF RN T, T, EEREOANEELEORBAME DBRETKRE LEVATL
HHNDIE, EELHOBRSHEERAEIRE (25, 50 kBq/ml) T2RTCINE* VW ERFINE QOBIE) 2T -HETH
o7, L#o T, KR TRALZ-HH5EOLCHERICIERRSE L AEOEEEF D ), MEHEEAKRECHHE
BEIRETH-TH, 3RTINEEZTLIEOHPETHEEOEREIIRINE Z Lo/, S5 I1TRE 2 ME % ZETEL
B SPECTHEEM HEH L2 LA RIBARS 2K TINEPET LI LT, AREOEREMIRNS LiEHIns.

Key words positron emission tomography, single photon emission tomography, 7 ¥ X 3 v ¥ =
v 7 — %, BRfluorodeoxyglucose, myocardial infarction

ETHBIRRSHE: (positron emission tomography, PET) (3+X 79%18 (%F) TEBLET7ALFOFFFI S VO A

=8 T ARBII VBRI OB EN - BEFFWETOE
HETEFE L TRBICHRT AICERMOFAICHRE S
5220511 keVOXTF GHEBBSH 2L L, BENGAS
HZEBEETE2I0THE, #t-T, BEFREBECERL
FoFE 4 ORETHEERNC L ) STh o OFH ORER TOBEIREZEAL
FEENEELLTEBAZ ENWERELS, —F, LTI
F& L CEREHEEL 7 PO EEHVTIALFE L LTH
BTa25, BEBEOEERLHRIZOLAVEF-—RBOH
60 % LA b % FRIFEE D X — F EHLIZEFE T A DI L, BILLE
TEBERERREC & ) IETAERABHET L, 7R+ A3
EZIKET S, 20O 7 FYBEOHRLYE Ch 2 gt

FR134 1 B ILHRM, FHRISEIASHERE

Abbreviations . Abbreviations: FDG, fluorodeoxyglucose; SPECT, single photon emission tomography; PET,

Positron emission tomography

(fluorodeoxyglucose, FDG) % vy, 1L HIErZHETE
5. UFFDGWE 7 FyEOGFEAL L THIRIEE T Py
B CACEHEIR I & 0 ORI A D ) Y Bk & h B 28, 20
BUERBENTEREEN B 20, BELLSRFDGO.LHICE
T BWBRASE PETCTEHIT A Z L2k ) 7 Fofto{g %
FRMOIZFHMT 2 EATE L. EEMBEREEL M~ THIRE
BEETE, SBHROTERNSZ COBBEFERETHICY
FzoT, AELGEOARFBEERERE L2, EIELHT
HIVTHRFIC L N YWEFRAD 395, BEIELHTEHgELEY
PHTHE. IOEFLHDOBIIIB VT, SFFDG % AWV
LEFREREPET IE S 50 5 BHTEOH TR O EELEOE VWL O



D—oEELLNTWS., LaL, *FRFDG PET X REkERE A
EEmicbhin, $-PETRRESNAHERTCLIFBETERY
hEDBBEEND o 7.

BREDG PETIC & & LHREEOFIE T ETPETAF v+
— PV HEERE 2 BARL O IREELZ LT ¥FFDG DR SRNIZ M T ¥
A3IvyavF—yIEEFV, HWTPRFDGEx#EL, €
DHPET A ¥ v+ — HIZHERE % PRFDG DM SR VFEET
BETOM (BLEFT0SME) WEMLOE TEAEWRETVS
IR LRET— 7 OIERTo T 5 @TRESE). 0
REFEOMES L LT, 09MEIT2VE IORETWLL
BDEBRE ALY DR LAY HEI L, b LERED
BT L Foige, BEF— ¥ ORIVRHIED 7= (TR S
FERSTAMIINESRALINS Y AI v arT—5% (I
VEFNS VA3 v yard—9) #VEILNTERL LD
ZEOREREY LS, FITHLVWRERELT, 7
BREDG 2 #EL, FOBRBLFLHOSTEEBETHHLPETAF
o= ACHBRE R B LTHRE T — 7 OILEZ TV,
BWTFI VAT vy rP— s UEET) HIET WHELDL
NE (5. RESETREZTAE LEOMERIINR
BN, BWEHENPETAF v+ — 2B ER b KIBICHEH L
N5 -OREHBOERICO2RAT), REDHEIKIFIZH L
5. LdL, k5 ETEBONLIFYAI v a T -
¥ kv b RAIy Y arF—9) KREET-IIRA
TaI LRy, HESENSELNLHTRCENIZTO
ERMESHLOPRELEHRF IR TYR N,

¥/, REROPETTIRUED Y » 7 OB W ITNEHERD? 5 %
270y 2 BRESEIEN, 2RTMICIEREEITo TEL.
BED, VY 7OREARBICOERS I &I L BKEHEAD
HE O TRTOBKRE ) ¥ VY HTHBRATFORBEEET
33RTENTF— 7 INENEERBLEDD, 2%TOT— 5 [LE
B IERIEE ) Y FECRBET b AT 4 AL TV AN,
D)y FEISDREFT—FOBRAZH L) IZE2TW
5. —F, SREOF— S IREEFIBICIEATAIALT I &
WHRE, TRTOYy FBholEF— s eRiliTaZLIC
FDRFICHTLIERES KIECMESETWS, koT, 3K
FEINEE G 2k TTINEE & BT 5 L KIB R RED LR b 725
ShBWW =z b iE3RTNEC & o THRERE DOHIRR

Table 1. 12 phantom models of left ventricular myocardial defect

Pantom model Myocardial defect (ml)  True defect size (%)

Anterior defect
1 2.3 1.9
2 10.0 8.3
3 18.0 15.0
4 440 36.7
5 64.0 53.3
6 72.0 60.0

Inferior defect
7 4.6 3.8
8 11.0 9.2
9 20.0 16.7
10 26.0 21.7
11 37.0 30.8
12 58.0 483

BOGER, BEBHOEHEFTELZ2FvEKRT S, L%
FiAH B LRI AT 1105 Td 5 BRFDG % H R EHEH 1 »
Ho4~5EMPPLHERTOLPETICL 2B EITIZENT
5.

Fiklo, FTBREDG % Vv - BT HBTB R (single
photon emission computed tomography, SPECT) 2 & % /L4
RBRENFHTTREL B Y WL o0 lHHRTITDALTY
2228 |, BRFDG SPECTIZ X W-UBEFEI LT
BT 554, ERICOHEFTIOHT 5.0FREROKE S
FEHITE AP ILOVTIRWESTFLFMI S L TR,
B & L7k T LAFIE T & 2 PET L ARG HE T LA
MM ERLENHVSPECT TITA A% L, —HRERTD

Fig.1. Schematic representation of left ventricular myocardial
defect. (A) The gray zone indicates the myocardial defect in

the anterior wall. (B) The gay zone indicates the myocardial
defect in the inferior wall.

Fig.2. Photograph of the chest phantom. The size of chest
phantom is 320 mm width by 220 mm depth by 210 mm
height. The chest phantom consists of bone, lung,
mediastinum, liver and heart models.
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HEZSBIIRWIEH TEL LEZ N 0H,

AFETIRLUFTOSHEEIZ2WT, WELH7 7> FA%H
WG L 7=,

1. REEDPSD2RTIVEIZ X LA G E L BIEFELRE
L CELNALHEED b EH SN LHRBHBOEHE 2 ER
D77 AP HEHILAEDLHRIEHER (true defect
size, TDS) &ItEIL, #ikS BT 2 ERMES & UREHESE
FOBEFEL LSBT AEREIIOWTRI L,

2. WEHEEE OBES L OWEREIEL LGS BT
B2RTINE, 3KRTNEPETTHL AL REAER
TDS & #hZhEm L, FOEREICOWTHER L.

3. ®RFDG SPECT C#& &5 L RBHER L TDS B LU
2ATEINSEPET 12 & 2 L EE D 6 18 b LW ERRIBH AT &
HEL, ZOERMEIIOWVTRETL .

WRELUHE

I. 77> bLEER

1. 777 M4

77> P L3MEE T 7 v P AHLE (W, W) TF, M
R, FFR, DO Lo TwA, W77 PADKE
SIIHEIE320 mm, FIAE220 mm, HX210 mmTHA. LK
BARELEZEIoRY, ESROEARELHRICT»NS.
EELFHBOERITI1I20ml &2 5. ¥Fe v, PETC#RkE+
LHEIRES LTI % 400 kBg/ml, #EH% 40 kBg/ml, EEB
L UHLEARE, % 160 kBq/ml & L7z. SPECT C#ifgd
AEERESE L% 100 kBg/ml, #FE% 10kBg/ml, £EB
LR GEMNEE, BFIE% 40 kBa/mlk L7, ESELHRCTS
AFvrEFHAL, EELHREBETVELZEERLZ. K
B A ZAOKRESBEZLHEED2~60%IZRELA. 124
DEFVEESTEICREN DL OI6ETIN, TEICKIE
BHDEBONPEEFN LR o7z, ZOREBEITLGOEEL %,
REOGE A LHETFHBREEEL- b0 TH 5.

RUIET77 7 PLOKIEF A ADKESE, MUEZ(
BB 2 EZMBERIE, TEREBOEFVE, M2I2EBO
a7 7>t AOBERERT.

2. WERE

1) PET

AW/ EBIZ&£FHPET A ¥ v } — Advance (General
Electric Medical Systems, Milwaukee, USA) C, #E LD
B - FRBE LI BTTE 5 W) T ISME3.8 mm, RH07510 THIEME4.0
ml,n-*c«é Z) 19)23)32)33)'

AE¥YF—RIZ7T 7 PLAEREL, HEF— 5 % 2RTIL

#BLUILTINE & 10, 40, 160, 640 TINEL, Flakx
FFLARIY YU T-F Ry NN FUYARI VT YT-F)
ZFGA0RTUEE L /2. D1, 2, 3, 4 3 IRRBIC RO I
EETW, TNOLDO—BED/EELAFISEICHoTHENEL
oo THICEDHEER T 7 > b A TORE A4 ORETIERK| OkE %
ERECEBRILDTEL, Thbh, ERELHORETHESERO
MBEIL, 400 kBq/ml2 & &F#HA 2 & 12 200 kBq/ml, 100
kBq/ml, 50 kBq/ml, 25 kBq/ml~ & #&BAICEE Lz, &6l
BHOILEEAERRICRH RS TSR EL O LEL
FTYAIvTarF-S R0 TINEL, ThEaRkEBT-¥
EEILVWISVAIvYaryF—F (I—MFFI VALY
YarF—=F) el TOMTTYLIERESNMEIC
BEL-FF el PRI vya DRI =
— L 68 (68Ge) & Fl /=, E{EF MK IE Hann 7 4 L ¥
(cutoff:5.4 cycles/pixel) (2 & B 7 4 )L 7 Midk ke AV, 3L
KEFLE74E, v h) v 2 2128X 128, €2 L4 4 X273
mm TiT o 7z,

2) SPECT

RV 72368 13 24 335 o SPECT A % % 7+ — Millenium VG
(General Electric Medical Systems, Milwaukee, USA) *¢, 511
keVHOBE IV F—, FTLILaV A—59%EHL, &
HEFREAEETEL)ICEB L. Yy FL—yDEEE
5/84 ¥ FT, ZHHEEIXEIIEREE 10 cm T IEM 11.2 mm
Tdhorz, b v 7 A64X64, 1751030%, 3T L 60K
T, ARIHML 45 B A 5 AT BEER 0 180 B IS D 7o o TN L 72,
IANMF—Y A Y Fi3511keV£E10% & L7z, WHETEMEIZ
W74 vy HREEERY, BEEZ7 VY — 121
Butterworth 7 4 )V % (cutoff 0.45 cycles/pixel, order ®% v
7. BELREIES & RIGHIE T H b o7,

Fig.3. These illustrates show how the semiquantitative polar
map was generated. Two steps were involved in this: First the
long axis of the left ventricle was defined interactivity in 3
dimensions; second, an automatic volumetric radial search for
activity maxima was performed.

Table 2. Determination of threshold to calculate the size of left ventricular myocardial defect in PET

Threshold (%) Slope Intercept Correlation coefficient Absolute error
30 0.90 —343 0.98 3.82+2.84
40 091 —2.70 0.98 3.37+3.05
50 0.92 —1.68 0.98 3.13%3.54
60 0.91 —0.25 0.98 3.20%+4.07
70 0.93 0.55 0.98 3.881+4.36
80 0.91 532 0.97 7.70£6.14

Values are x=SD. Absolute error indicates the mean absolute difference between %true defect size and

%defect size measured by PET.



S T

1. 7~ %84

1. BAEERRERIC L 2ERLE

PETH L USSPECT O L7 7 v b &7 — 7 I3 MEEEIRIZ
E D EERAICHT LYY, FPOREZAIEC PO E R
w2, EROHEEIC BV TERE LA0ih b 0BG L
DLGHORK L BVREHEEOEE LT 5. I LRl
& L ER A VT C LG Ll B AR OER AL RES, BERATL
HH, EACCEEBRRES, LASORRRTEE, AASUAMEE, TAN
GTHLLD L) CERT S, SHBFCAVERERRT
i, ORERR O OB U g % R T3 KT LB R AT
ot HSICEEEFROBREICLDOVTRLE.

BB L 2 0 RAR0ERNEHEZTY ) AT, £
ELGEEICBI BRAS Y~ F D30, 40, 50, 60, 70, 80 % 2
EEEEL, TR SNABELT OO E LHRIEHE
LTE2, CoRECRETNIZED.LHRBRERIERT
X B4 Z DWW T PET B X U'SPECT TN ENME L7z, L
KEARERIEZSOHEEOERIIHTHEETRLL (%left
ventricle, % LV). B{#% 58 L7, PET, SPECTTHSLHN
1%LVOME L TDS 3 EELHERNEFHTHRLADD (%
true defect size, % TDS) # LLig L 7-.

2. ERIBEEG O 725 O Rl M E D RE

DFoFEic kg shREME2 BT, PET,
SPECTIC & W LN T _THF— B EIT o 72,

1) PET

2R TEUNSE PET IC X o TIEE L O RCGT HEH] DBERE AT 400
kBa/ml DFE BNk T — &I -V FF TV AIY
SarvF—y ERWTRIEES L COHEROE#ERE{T-
7o, BEMEIZBITABLVEREB L.

% TDS M & BBWETEL L% LVOED S O—RKEGE
KAk, 372, BTDSOMEE KBBETEY LA%BLVOME
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DEDWIMELEEL LTRO™, £77 b LEFIVOEE
OFHEeER L.

2) SPECT

B — 5o L CEE IR 2 61T L, SEMEICBIT 5%
LV &Lz,

9% TDS D1 & SH{ECTHEE L 72 % LV O b £ O —K[E )
KAk, £, %TDSOMEE FEETHEL L %LV OE
DEORMEZBEL LTk, $APETEEMIIET 7V T
LEFNOBREDOFHMEEEM L.

3. WG L UBRREEOLER

1) O ERIBE AR D % LV O E RO R

72 S50 O HLATHESE A O FE AT400 kBa/ml DB A IS b L
LF—FlizBnT, a-LVFMNFVYAIvE vE—¥EBw
TEBE SN ECLNELRE%LY, T4bE%T
— W FF7 s AL (%cold defect size, % CDS) B & Ui
Er—FORALE I VAT v ay Py LEET Y
ERnb I AIvayF—F (kv b bTrAIV T E
Ve y) D0m e O S U RESEICLVELR
%LV, THhbbdly F7xy b A X (% hot defect size,
% HDS) & % TDS & DRI % 1Em L 7=,

2) gt oM EEE LI B B RO

O O AL L A T 2R EIE PETIZ L 2 T
BoHND%LYDERMARANEDEIMTH B, T—
VREFIS RAIvvarF—yBLUFy b ET XAy YA
vF— v R R, L OREHESRER O AT 400, 200, 100,
50, 25 kBaq/ml DA 51F B 2K TYEPET D52 DT —
y OEREERETY, BLVEHHBLE, ZhicihfEoh
7% LVOER 5 EB L UBRESECIIBLNLIULVT
B ERELL.

% TDSOEL I— NV F I Y A3y v arTF—FBLUR

Table 3. Determination of threshold to calculate the size of left ventricle myocardium defect in SPECT

Threshold (%) Slope Intercept Correlation coefficient Absolute error
30 0.55 —3.4 0.86 15.13£11.53
40 0.90 —5.0 0.96 7.87+60.1
50 1.00 —-23 0.98 3.334+3.26
60 1.02 4.4 0.97 5.41+4.61
70 0.80 244 0.81 19.14+12.87
80 0.31 56.9 0.38 38.69+21.35

Values are Xx+SD. Absolute error indicates the mean absolute difference between %%true defect size and

% defect size measured by SPECT.

Table 4. Percentage error between true and measured defect sizes using cold and hot transmission data

Error (%)
Acquisition time (sec) Consentration (kBg/ml) Cold transmission Hot transmisson
640 400 2.98 2.99
200 1.51 2.54
100 232 2.35
50 2.55 2.68
25 3.19 2.44

Paired t-test was performed.
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yPFIXAIv T arF—FEFRAVWTELNLBLVOED
EOMMELREL LTRD, £77 Y FAETFVORBREDE
HEXEH L.

4. 2RTIVEPET 5 & U3 K TTINEPET D LB

1) OERIBRARE O % LV O E M0 ST

EEOH ORESHEEA OREAT400 kBg/ml DFEIBITS
10, 40, 160, 640 FHINED 2k TTINVEPET B L U 3 A TTINE
PETOHEF~ Y2 I—-NVFIFIyAIvyarP—diHn
TEEFERETVULVEER L. 2KTINEPET B L U3
RITEILEPET D% LV & % TDS & O ERE & /Em L 7z,

2) SRR ORERLICBI 5 EREOFM

EEOH OB EHEER O BB AT400, 200, 100, 50, 25 kBq/ml
DOBEND5EI 7z T 10, 40, 160, 640 FEI LD 2 K TTINLE,
3SRTCIEPET 2 MifT L TR R BREF— 7 T _TITHLT
I=-NFFSYAIyvarF—42AVTHBEHEET
WORLVEEH L, %TDS & 2ATIVEPET B L UF3 K TTINE
PETH# 58BN %LVOEDEDEELEEL L TRD,
77V FAETVOREOTFHEEHB L.

5. 2XTCIUEPET S L U'SPECT D Itk

1) LERRIBEEFE D% LV O E RO FHE

FTRTCHT77 7 PAIZBWTSPECT#HE1TL, Bl
Br— o LCEBERRETWSLV 2 EH L.

70
60 -
50 o
40 -
30 - o
20 -
10 -

%defect size

0"IIII|I1
0 10 20 30 40 50 60 70

%true defect size

Fig.4. Relationships between true measured defect sizes and
calculated defect sizes based on the results of 2-dimensional
PET corrected by cold transmission (O) or hot transmission
data ((J)). There were excellent correlations between the true
defect sizes and the 2-dimensional PET measurements
corrected by cold transmission or hot transmission data.

Table 5. Percentage error between true and measured defect sizes using 2 and 3 dimensional acquisition

Acquisition time (sec)

Error (%)

Consentration (kBg/ml)

2 dimensional 3 dimensional

10
400
200
100
50
25

400
200
100
50
25
160
400
200
100
50
25
640
400
200
100
50
25

2.6 2.5
2.0 24
2.8 2.4
5.4% 1.9
15%* 2.5
2.5 2.7
2.8 2.6
3.0 3.1
1.8 2.3
2.3 2.9
3.2 32
2.0 1.9
3.2 34
2.2 2.2
2.3 2.3
2.8 3.1
24 2.5
2.5 1.9
2.5 2.5
3.3 33

Paired t-test was performed. *p<0.05; **p<0.001.



2R TEULHE PET THE A5 O i tESEH] o i B 77400 kBg/ml
OBGI BT EFI— VNI Y RIv Y arT—F
AT EREBL S N OB O % LV, SPECTIC & 5L
EWESNALBEED %LV & %TDS L ORFEER & ER L
7.

6. HEETIEAT

F— FEE ERRE TR L. ENEEOFHENE
OREICIE Paired D tAREE AV, TAENEEOMRIEK
NEEEEIDL B IREFE %V, Pearson DAHBGRECEEL L
7=, RIS %R E Do THEL L.

37 #

1. REREORE

1. PETIZ3T 5 Rod R

%TDSDE & HEMETEL L7z 2k TTINHEPET D % LV D1E
PoREDIHEEFRITR L. PETTHLHRIBE  RET
% TREfE% 30, 40, 50, 60, 70, 80% L ZEX CTHIEE 1T o THH
BROMEE, W, HEEE, %TDS & NREOFHEIIK

70-\A

% defect size

707 €

0 10 20 30 40 50 60 70
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ERhEEEOLON LD o7, BREOHTT, BTDSLDBEE
DEHENRE L I E o 72DIZPET TIX50% ICHEEHREL
1B a8ThoTlz.

FROBRICESE, DBEORTIIMELS0%ICEEL,
MEEATo 7.

2. SPECTIZ BT 2 FEERE

% TDS D & £ BIMECEH L7 SPECT D% LV O{EN b Rd
AR %3 R L. SPECTCHERET2MMEEzELSES
EEREROEE, R, HEGRE %TDS L DREQTHIE
BRELCEILE., BREDNH T, %TDS L OBRENFIYIE
HED/INEH 5 DIESPECT 2BV TH 50 % IZMELREL
7BEThol.

FEOBRICETE, DEOBITIIEEE50%ICREL,
M EFT o7z,

I. ##%5%ES L UBREED LS

1. %LVOEEMEDEE

FEEOER O Mt SRR O FE A7 400 kBq/ml D358 D % CDS
BLU%HDS £ %TDS & OREFEZR4IZRLZ, BCDSB L

T 1T 1 1 T 1

0 10 20 30 40 50 60 70

% true defect size

Fig.5. Relationships between true measured defect sizes and calculated defect sizes based on the results of 2-dimensional PET O) or 3-
dimensional PET ((J). Graph (A) indicates 10 sec acquisition time, (B) 40 sec acquisition time, (C) 160 sec acquisition time, D) 640 sec

acquisition time. There were excellent correlations between
measurements in each acquisition time.

the true defect sizes and the 2-dimensional PET or 3-demensional PET
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70 -
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50 -
40 0/5
30 -
20 -
10

%defect size

|

0 1 1 1 | | 1 1
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%true defect size

Fig.6. Relationships between true measured defect sizes and
calculated defect sizes based on the results of 2-dimensional
PET (O) or SPECT ([). There were excellent correlations
between 2-dimensional PET and true defect sizes, as well as
between SPECT measurements and true defect sizes.

U%HDSIE%TDS L b TRIFAEDOHBEERLAL (3 -0
FFNFUYR3I9Sarr=099, kv b FFAIyarr=
0.99).

2. BEMAEEH ORERLICBIT A EREOFM

%TDS L % CDSH & 'S HDSOEDMTEEBEZEL LTHK
W, BT 7 PAETVOBEOFEHELER L2 0% FE4
IZRLz. ZREFNOFRFEICKELEZIED LN o7,
. 24AFTREPET & L U 3 RTIVEPET O S8

1. LERRIBHAETRD % LVOEE MO

TR H DRGSR DR A400 kBg/ml DB A2 BT A
10, 40, 160, 640 PP HANE D 2 R ITCIVE S L U3 R TTINEDHREF
—$%a-LVFNMFYRIv Y arF—i AV CHEEEER
1TV, Bo N 2RTIVEPET 5 & UF3RTTINEPET © % LV
E%TDS L DRIFEESIZR L7z, 10, 40, 160, 640 FHREINE D
2RTCIREDS L 3 RTILEPET DO %LV IE% TDS LD TH
W E R L7

2. MOGTHEEH OBEEICBIT 2 EEM O

% TDS 23§ 2 2R TEINEPETH £ U3 R TINEPET D %
LVDBREDTHEE KSR L7, PHEICKE 2EVHED
BN DIZFEE LR D RETESER O EAT50 kBq/ml Lz 2%
TIUEPET @ 108 BIIRSE 24T » 2158 (0=0.019) EEELE
DGR O FEAT25 kBa/mlB#IZ 2 X TTIVEPET O 10 751
EZT-BE 0=0.00093) Thorz. koT, Hitps
ROBEIMEC, NERBIF GBS IIBVWTIREREICEL
T2RTIVEPET & b b 3ATIVEPET CEEMAMRIN B 2
AR SN,

V. 2R5tiVE PET & SPECT D ELE;

1. LFFRIEHETRED % LV O E RO

2 RICINIE PET T/ 055 O S PSR D 47400 kBq/ml
DBFIIBITABEF— Y2 a— NV F Sy RA3Iviarysi—
e W THEER S NSO EEO %LV, SPECTIC X AUk

REDELNILLHHEEDN %LV &% TDS & OBEE X6 1R
7.

BB % 50% I3 E L o34, PETH L UFSPECTE & I2HD
LERBEROBLY (% TDS) LD TRIFLEQHBEZRL
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Abstract

In Flurine-18 fluorodeoxyglucose (*F-FDG) positron emission tomography (PET) acquisition, a transmission scan is
usually performed before the PET tracer injection (cold transmission method), followed by a subsequent emission scun.
However, this procedure is time consuming. An alternative approach, in which the transmission scan is performed after the
emission scan (hot transmission method), would significantly reduce the time required for data acquisition. Recently, three-
dimensional PET acquisition (3D PET) has become available. The counting sensitivity is much higher in 3D PET than in
conventional two-dimensional PET (2D PET), resulting in a shorter acquisition time and reduced radiation exposure for the
patient. On the other hand, ®F-FDG imaging using single photon emission computed tomography (SPECT), a more widely
available wethod than PET, has emerged as an alternative to PET. The purpose of this study was to investigate the accuracy of
measurement of myocardial defect sizes by these new techniques, using a chest phantom. Acquisitions were performed using
an elliptical cylinder chest phantom. Plastic inserts, ranging in size from 2-60 % of the myocardium (n = 12), were used as
simulated models of transmural myocardial infarction. Fluorine-18 was given into each part of the phantom. PET imaging
with cold and hot transmission methods, 3D PET, and SPECT imaging were performed with different acquisition times and
different radioisotope concentrations. All PET and SPECT data were analyzed using a semiquantitative polar map approach.
Defect sizes were quantified using various cutoff thresholds, and were expressed as a percentage of the left ventricular
myocardium. The PET and SPECT measurements were compared with the true defect sizes. Among the various cutoff levels
tested, the mean absolute difference between the measured and true defect sizes was minimal at 50 % of peak activity for both
PET and SPECT. The PET measurements with the hot transmission method showed an excellent correlation with true defect
sizes, and the mean absolute error of measurements were similar between the hot and cold transmission methods. In particular,
the mean absolute error of 3D PET measurements was smaller than 2D PET for a short acquisition time (10 seconds) and low
radioisotope concentrations (25 kBq/ml and 50 kBq/ml). Finally, the SPECT measurements were similar to the PET
measurements and closely correlated with the true defect sizes. In conclusion, cardiac PET imaging with these new
acquisition techniques is feasible, and 3D PET is more useful than 2D PET in respect of the short acquisition times and low

radioisotope concentrations. Furthermore, *F-FDG SPECT imaging may also be useful to delineate viable myocardium from
scarred myocardium in a manner similar to PET.




