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In-111 SR 3 o > S B LS v F 757 4 12 L 2
APELIHIZED & IO 3 A

E3 SEECLIE 3 N YN
JIABHEES  ER MR
U
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WA FFEE
il

By AMOUHEDIEN D #ERMCTHET 57, Al TI-201 Ly v F (TL), a ) VL
iy v 5 (PYP) & fT» fo D i B2 1T Bl In-111 B I A YV E ) 7 v —FAHUROH YV F 7T 7 4
(InAM) % i 17 L 7=, HZEEOBEH YL PYP %5 L8 InAM ik voxel counter %, TL TIX 7NV X714 %
/KT TL extent score, TL severity score i\ e, D77 v b a2 AW EBER I v BohichlE
cut-off {ifii% 65% 535 80% TH - 7=. voxel counter D K It Flicit PYP: 0.65, InAM: 0.70 & cut-off {&
Mz, InAM & PYP Xk b BH LA FEE Y BTN E.Oxa— k5 wall motion abnormality
index (WMALI), TL extent score, TL severity score, peak CK, SCK t [t# L 7. # D& F, InAM i X
DB Ui REZE g2 & # h#h, PYP:r=0.26 (ns), TL extent score: r=0.72 (p<0.01), TL severity
score: 1=0.65 (p<0.05), WMAI: r=0.69 (p<0.05) ® HBIBAFRTH -7=. PYPIZ X ZHR%ER & KIEEI W
FThEbEEREIr o7, DLEX ) InAM 2 X 5 BZEEHEEE PYP X b & TL o /k4H, REEEHF AL &
MBALTH Y, ERMFMEE LTPYP Lo bBRhTWBEEXLR.

L FL&®IC

SHOHEECR W TIHERL ERILT S L
FRH G, TRIEFDO ETEIOH TEHEETD
%. B in vitro A & L T M CK JlE L2,
R ES AR NT O S35 0 613, O B 2E 2k
ARA=V 7L LT Te-99m v ) VEALAY v
F 7% 7 4+ (pyrophosphate myocardial scintig-
raphy: PYP) (2 X %2 HiZEEEH® 2 TI-201 .05

v v F 775 7 4 (thallium myocardial scintig-
raphy: TL) i X 2 #RKBHERD E23R0 A
b TEY, IoICFEILOLMHEENEBEMEICHH
* mEERAEE SR
i Gl BE%F
Zf 3447300
mAERZA (34 TH8H
SRR © SRR HREE)IET 1-1 (8 663)
FEERKFE—NE
| %

FTB3A A=V MAIL LT In-111 EiliHi I A
YrE) Vu—FAHBLHY v F S5 7 4 (In-
111 labeled antimyosin Fab myocardial scintig-
raphy: InAM) REERIEA SN 3 Lotk -
725712 SEbhbhid InAM i & » &0
BIED LA ) O EEMZFHMEL R, fLomERk
X B HEBOHEMED 5 VM OBEDTEE L I
AL, ToFRAECS TRE L.

I, 3 &

HRIREOHITICEHL TRELE L, RE,
DER, MEREEFNICHD » 22 pEELT
Bl (wiEIEgE 16 7, FEEEZE 1 4)) <, LPNETH
FEERIL LTc. NAREBHLSH, et 26T, #i
BEO I, TEE6H, HMURE2FI, FIGERSIL1L
BThol. 2PlCHEBIRER L RITL TR,
11 i iz 243 o 1% e 0 71 Bh AR T B4 (percuta-

neous transluminal coronary angioplasty: PTCA)
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%, 11N R AR BIR LA VS AR 1 (percutaneous

transluminal coronary recanalization: PTCR) %
HifT L7z (7z72 L 6 iz PTCA+PTCR THEH).

. » *

1. #%F cut-off (EDRET

MRSt E LTUE7 7 v P a2 W TRE
cut-off DRIt 2T o 7. D7 7 > P AICBW
THEZEH L L OB T o min e EE L, 11
MBg/L (0.3 mCi/L) i 7% L 7= In-111-DTPA %
Wr 20ml 225 90ml £T10ml ZLICEAL,
SHEMHOMIEY A X2RKE L. oAy s 77
v R ERER B o W7 Jg tk (SPECT) X 0.0/ fifi
Rl ichsky 77 bk LE. B
Gozw ofERER TR L F—PRAR= Y 2
— 7 % 33 L 7= GE #:#! Starcam # v, 173
KeV X100 247KeV O = 2 ¥ —E— 27 & Hls
I/ 10% @ window T, A i BHL 2 b A% AL
fLE T 180° 32 KL v 1 4a 10 T SPECT
hE L L .

FEgeREHx voxel counter ICTfFo7z. =D
F, RIS W TRERICODH S &
B to .04 (region of interest: ROI) # & 7E L,
&I ROI foFE# v v MMoxt3 % cut-off fE%
50% 35 80% £ TS5% BEICE(LEE, ROIH
o cut-off level UL | o pixel ¥# &3 L, Zhic
1 pixel H72 Y OEFH (0.6)3cm® #FL, F£RAF
A AR LTHERL L. BRINAERTDLR
Motz EREO EFE L cut-off level % EE LI &
v, volume/cut-off level gh## {ERR L 7-.

2. EBERBICEITI®RB

InAM o i ARIER 3O BEZEFEAE TR 8 H 22536
H, P¥H15£6 BT, RARGHEBEETHEZ L
¥RER0 L, In-111 {8 #ite hIA v =T R E
Jraw—FnuHk 7SS A N E—FVATA
Y b— 7)) 74 MBq 2mCi) & #E L, 488
%Il GBE T, BEEETI7 7 v P AER
LRUTH Y, ERIRNLY b AEAML 180°, 32 %
FX v 1 H5m30F), matrix size i3 64X 64 T HFihk
Liz. Boh&ET— 7 ICHiL#E £ LT Han-

28 % 11 82 (1991)

ning filter (0.8 cycle/cm) % F\», ¥kic filtered-back
projection % v T {AliiENT % % {ERL L, Zh
X wER, AR, o KWEGRE S
R L7. InAM 3fF L DEE Y & ST % 2 D RiEHE
W R & 7o 1 SRBT TR b FERR L 72, IRIUARIE X
bl oz, PYP (10 f]) o HAGEIE .5 FE
FERIEH 2 A D 8 H, T 542 HT, Tc-99m
Ei# v’ e Y R 740 MBq 20 mCi) # § i L, 4
BRI $ki% & 1T - 72. TL (13 7)) o> Btk iz
DM gERES 3 B2 o ISH, ¥ 943 HT,
#ib# v v 4 111 MBq 3 mCi) # # ik, &fk
Wefg b U CHMRZ 1T o 7. (EAIHEES, TS
#:x PYP, TL L { InAM L [EETH Y, 402
HAERIRRIE T D 7 b o e,

3. ERERBICEHT 2 EREYTM

Mg ERMFHME & LT PYP B X Of InAM
<% voxel counter # vz, InAM 2B v TiZ
77 v b AERIY EL N EE cut-off i 0.70
%, PYP Cix##E 0 NULHTE S L 7o cut-off fif
0.65 & Fj\19, LFliEhk b4 2 74 21281 %
ROI rh o cut-off level UL | @ pixel &£ 27 4
ZIZoWTEFHL, Thic 1 pixel &7 b DOFEF
0.6)*cm? % F U THEZERL L (Fig. 1). 7272
L InAM 3fF L 0HE R D & 1T 5 7 o HiA#T
eE 73 RORWT T R & AV, PYP 3 REBMT %
FRWE., ko »AaM TL > o F 2757 4
BRX (7 v X7 4) % E T TL extent score,
TL severity score, 2 #I I Hi4T L 72 W& = == —
X#: X b wall motion abnormality index (WMAI),
in vitro »#giE L L T peak CK 3 X 1" 3CK %
& L7-. TL extent score i3 4&#h Lo Lz 714 2
215 (LR H & D) x 40 Gtk —H & 9
EZLich#E) ok HESICEKR L (array
data), =z » < v 7 < normal file & gL T
mean—2 SD L KT 234 5 iz pixel T
H»%. Starcam ©» 7' v F 5 A TR I EFHEBRL
TINVATAFRLTE Y, DRI 3 RHE
NdH5LDODOWRKRBOENY #RT—o0OIEE
L LCH Wz, TL severity score (3 #ERIK T & &
7z L7z4% pixel i2 313 5 normalfile X Y 0 #EFHRAK
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TOMOGRAPHY

70 %
CUT-OFF

/\( h R
| LIVER S{E_?ID )J
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Fig. 1 The method for calculating the infarct size using voxel counter analysis. The
pixels more than created cut-off level (70%) were summed up in the ROI of
each slice (left, upper). And the sum of pixels of all slices were multiplied by the
volume of 1 pixel (right, upper). Schema is shown in bottom.
100+
w
=
) 801
-
(@)
> 60
T =y
40 ME
’ = 401
3 Y = 24.22 + 0.58X
30 ) r=0.99
] p < 0.001
8 20
<
©
209Q - - -
0 20 40 60 80 100
TRUE VOLUME (ml)
Fig. 3 The relationship between calculated volume by
voxel counter analysis and true volume when
the cut-off level is 70%.
. 4Fig. 2 The relationship between calculated volume by

'50 55 60 65 70 75 80

PERCENT OF MAXIMUM COUNTS (%)

voxel counter analysis and cut-off level ob-
tained by the fundamental experiment using
cardiac phantom.
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Table 1 The relationship among infarct size calculated ToORE EERE) 220 bbb TR, W
by InAM, that by PYP, and other clinical BT o —REEic X 5 WMAT i3 lilfgic 35\ T

indices
A o 2L904 z4
Fig. 4 InAM < PYP r—0.26 (ns) LA, i, L0 3 I & B 20505
Fig. 5 InAM <« TL extent score r=0.72 (p<0.01) F1, KoHEE 4BRBEFMICL 2B EAAFITEL
Fig. 6 In,:M « TL s;verity score r=(()).§95 ((p<0.05)) T&E L. peak CK 3 ABifk 4 BEfil B & 124
Fig. 7 InAM < WMAI r=0.69 (p<0.05 g . o
Fig. 8 InAM < peak CK r=0.40 (ns) i L7 CK oBffE, ICK it Sobel bk
Fig. 9 InAM « 3CK r=0.27 (ns) kY, UTFToXzHAVWTAEELEL. Tbb
it e BT ¢ 1235 0 T ALL & D BRIRERIPYIC L 1
v R t =0.
F:i. 12 PYP o WMAL o 1—036 (2:) ml iz fEA T % CK &% gt), % ORRTOMF
150

£

g 100 °

[e] [ ]

= ®

E 50 L *

2

Z °

NS
0 50 100 150 200

PYP VOXEL (ml)

Fig. 4 The relationship between infarct size calculated by InAM and that by PYP.
There was no correlation (r=0.26).

150

ANTIMYOSIN VOXEL (ml)

EXTENT SCORE (TH201 scintigraphy)
Fig. 5 The relationship between infarct size calculated by InAM and TL extent score.
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CK fifix f(t) L3 2 & t B £ Tl Of5 0 0 Ll
ImlicPEA L7z CK offniz ik ckans.

t t
SOgU)dt::fn)4-kd§0fu)dt

753 TL, WMAI, CK (2 L T3 FEi%EF R
DR TE ol d Y, EE: TL Lo
Heo#i 104, WMALI i 8 4, peak CK iz 9 44,
NCK i3 B> W T ORMREVBTTRET H - 7=,

IV. #& 3

1. %@ cut-off (ED 5T

Figure 2 (2 volume/cut-off level fh #f % 7k 3.
x fiff 13 cut-off level, y fili iZ voxel counter (= X ¥
B LGHE Eofe &+, ERTR LR
FENENEEONIEY A X TORE LD v b A
TLNLICk WV EE LRE R L, o
LeEBOREY A X ehDh y A TR N
FROKES T LICRES LPICRTHERE -
7=, Z OO x il o> 28 oo 4 A5 fe i cut-off
HeEZOLNDD, EEITIZ 65% 15 80% £T
EL2&ERLTWS., 22 THRIZEKRRF 2 H
BEME O definite 75 BISETH D Z L b, RIS A
ZOKE WA & HIE L CHAERICTO SR 2 8
WMTHhDLEEL, =0 cutoff iz EEEF D voxel
counter |2 X % PSR o EEMFMNIC HwWiz.
7= cut-off level=70% £ LCT7 7 v b4 EFREL

150

ANTIMYOSIN VOXEL (ml)

o 500 1000

oo Akfg L, voxel counter iZ X % HEH %
k¥ % L, Fig.3 o Z L < Bif7a+E (r=0.99,
p<0.001) TH - 7.

2. EBERBICHT D ERAFM

Table 1 i InAM & PYP (c & % MR OHEE
fiti & I EOERE T, InAM (2 X % HgERD
e & SREE oMK, PYP LoFT
X r=0.26 L BA{%A 7z < (Fig. 4), TL extent score
L3 r=0.72 (p<0.01, Fig. 5), TL severity score
L1 r=0.65 (p<0.05, Fig.6), [»— = —nD WMAI
L3 r=0.69 (p<0.05, Fig. 7) o f/HE 23 b - 7.
% 7= peak CK (r=0.40, Fig. 8), YCK (r=0.27,
Fig.9) L 3 w ¥ h bARBA > 7c. %7 PYP
L 4888 o 4% T i3 TL extent score (r=0.58,
Fig. 10), TL severity score (r=0.46, Fig. 11), .(»
T a—¢» WMAI (r=0.36, Fig. 12) t Ww¥+h LB
fRas s b o Tz,

V. %

OB IEIC B W TR 2 ERILT 25 Z Li3iA
Wehet, PHRIESEDO LTEDLO TEHETHS.
FHRBIC 3 W CIIREER I O & ERAIL T %
z Lix, Higesk o golden standard L7 H %45,
H OBRKBHE~DRIC L WO BURE Y, BRAR
Hick VoL MEABEROIBESHIFI S
%. BIfE in vitro & & LT fiip CK E? 77,

1500 2000
SEVERITY SCORE (TI-201 scintigraphy)

Fig. 6 The relationship between infarct size calculated by InAM and TL severity score,
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150

E
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Z

[72]
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>
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=

z

<
Y = 29.96 + 3.99X
r =0.69
P <005

0 5 10 %5 20 25

WMAI

Fig. 7 The relationship between infarct size calculated by INnAM and WMALI obtained
by echocardiography.

150

[ ]
r=0.40 (ns)
[ ]
~ [ ]
E 100
o
X ° [ ]
C>> °
2 .
50
£ °
[}
— ———— ,_S.,,
0 1000 2000 3000 4000 5000

peak CK (IU/L)
Fig. 8 The relationship between infarct size calculated by InAM and peak CK.
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°
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> ° .
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=
E °
<
NS
0 1000 2000 3000 4000 5000 6000 7000
YCPK (lU/L)

Fig. 9 The relationship between infarct size calculated by InAM and 2CK,
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150
r=0.58 (ns)
°
Z 100 ° °
E °
g
o
>
¢ °
50
o °
s °
o °
0 100 200 300

TL extent score

Fig. 10 The relationship between infarct size calculated by PYP and TL extent score.

150
° r=0.46 (ns)

o

S
®
L]

PYP VOXEL (ml)
g

0 500 1000 1500 2000

TL severity score

Fig. 11 The relationship between infarct size calculated by PYP and TL severity score.

150
r=0.36 (ns)
.
F 100 ® o '
2
X
o
>
¢ .
X 50 oo
[
0 5 10 15 I
WMAI
Fig. 12 The relationship between infarct size calculated by PYP and WMALI obtained
by echocardiography.
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R REH O SLY 2 613, O B2
A A=V v rLTtEr Yy VBOLFY > F (PYP)
IC & B BEREN® R TI-201 0MF (TL) v > Fic
X B EHRBEHERLY BiTbhTns. L L
12 H% & peak CK, YCK JHE 0 72 o 1213 JE 2
MALETH Y, MECEBGINCL Y HERE
ERBIETENTREICL->THRLEZLRS.

PYP iz &MEH o [R & 72 <2 v & i
Ehixwizy, BEREOBETIREZD L OB
ARETH B, iz Zh b ORI AN O E&R
FHRMEIC L VB E T B A EEME 2 B 51516,

TL BEES) 0 3 fLFiE=e stunning %% < DK
FICRELZ T4 <, BB ZERS & 0 X5
DERETH D bR D, FEEOHRSEH & Btk
RT3 2 =Y o R L CHREA S h
L9510k o InAMZ, £/ 7 u—F ¥k
ERHVWTWS o, okl v.OEEE RS
LI L TRRAEESE VW EEZ LR, A
P 5 [EEHIC 20 0F C b O B SE S & W RE T,
BHRO B Vv FhE, OFRSED B,
B, TPHREECSTAERAtEIREY. 22T
bivbihiz, InAM X 2 2M0FBIED IR Y
DERK LI Z R, hoREEIC X 5 B
DHEE D 5 WV idDBERE D IRIE & iRt L 7.

L2 LR bl SR 2 004 A=Y v 7
B3 ERALICEWT, H&iE cut-off f, v
779 v FORE, WIHITENH &, ROLo L
D FEORTFILEEST S LEbA L. SEHVE
voxel counter Tix, cut-off fELLTF o pixel Tix #
U MEZO LT AN TR LEL O L VWHME
D, HAMIE ROI 0L b Hick 5 83 EH
L9%. thoEFD I b, BERAYIC I cut-off &
DEEBNELKREL, Fi SPECT 0 ERAZEMb
CBWT Ay 7 759 FORE, BINFHIEDH
MOEBI BN EOBELH B, 22
TEREbh b, ERMFHE LR L EEBOKRE
WEEZLNSESE cut-off fE D HEE £ 1TV, &
B 70% DfEZFE L. = h & AV CEKRFIC
ML TERWIFMETFo s InAM Tk %
HEEOERNEE, Mok L oiick

28 % 11 B2 (1991)

W, PYP L0 L BigEm KA & & <L C
WhEEIZLNE., ZoBEALLTPYP ZLT
LGB & & ¥, #ric PTCA o
T -oBARBRMishs e e EL LR L.
AV AR O B S U C R | FE R TR
RITO LN EFEHBLE S H, BEEFNR
HEBEOZMICEVWTEbD TEHETH Y, 45
ORI T L IRELFIVBFERBITH o7z, OHH
Ko atice i a2 PYP, TL L= 22—
I & % BEEBIAEML, KL HIThbh TE Tk
N LAMWMETdH 55, PYP IHEDILNY &
KL TwWg LEZ LR Lo E—FET,
TEEMIETAMN & v 5 Bl T InAM 3 PYP L b f
nTuwiz. InAM 28 PYP L b ftho #5485 & o 4
CEVWTERLTWEHEIAHTH L LD,
Khaw 19 13 PYP [Z F#IFIC & 0 A
fishzalpEdENH 2L LTERY, LWHL I
INAM 384 ZFIcd Wz LB LTWSZ
LX 0, FoBFo—o L L CHEEREEOME
M2 5tz InAM H: peak CK, YCK & #i[H
Dotz Z Lic oW T, b L InAM 20
WMEORLEMICEL TS LExNE, Vatner
520 OO X 91, CK 2SR o % & %
FRIEY A XEBEREML oL BEXHZENTE
L. MICHERODI IR A S 5 LS TE T
CK # standard & 4+4iF, AT D & 9 72 InAM
DR I T 5 ERMEHEE O b oo MEAD
Zzohs, ) HgERIEEICKE Ve EEh
XWEAIT, SEERE L7 cut-off fH 709, DfEid
FWTEBEWEEIZOND. 2) 77 PLKRT
LR lieZ b, AR EY A X2k ) Rl
cut-of AR 51§ b b FEBICIIH—D
cut-ofl fEZ FRHEE 5 & 2wz L. 3) THERIZ
L RFIRSE, Mhgss L 0 E L Y A3d 5 & & i ROI
DEYECERBEZT LRSS L. 4) ST
2 R INAE Tl 77z, crosstalk o %
B E, BRI OB B 01D, ARG T
OGRS HAN CH S0 LREY D 50 b
L., ThbLRBERFMLERL T2
BEMERE~O LY ZHBETL, XV T TV
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v RSN 2 algEtE L 2 2%, A lElo
R T B R OB B TREICHSER 2K &
Pz GRS B MEIEN 2 A - 72, S) cut-off fE
D77y bAX LRI RIS T—ICE D
REEHTITbLRTWE D, ELOECOIREE

BilbnEFLE L CHEUITRWAEEER DS Z L.

6) PYP & InAM TiERAGICF v 7z BT J7 1) 55 5%
Kok, THbOLEEBRYEVIEST Z LICAR
DF—ANHEE NS &V B S T E AR
BHE A £ L2, InAM o (RiliEmi s (%
ICTFREDHEFHO B R FF L0 MR NEETH 5 2
XY, SRINTENTER E 2 RRETmE G E v
I LICXDENDS.

ZhODMERRESREITO R P2l Xy 7 75
7 UK, RIHHIES O KBHRE L L b IS5 %
LMCENDIRERFFECTHD. LoLard
InAM |2 X % fideRHEE i TL o /ki8, HES)R
WHNLOIED Y 206, ERAFM% & LT PYP
IV LER TV B AIEEMNES RSB S h, ZoZ ki
HEERBENIL < fFTbhTWE S5 HIZEWT, X
OO THHThD LEZ BN, FE5HA A
— YU S ETBEMEES L0, SR~
OEITTIIREETH 55, WIS REIORIFTD L D i
(BHEM 1516 HH) W@k ~18 1] < 3 3T
e 72, AMERTREASHEH| o retrospective 75
B LICHTTREE B A b,

VI. #& S

APERIEIC BT 5 InAM o ERMFETE,
TL o KR, REEBHRFEHILO L2 Y L o gk
D, PYP X0 LR TEY, W< ool
r R R SR O BRI OIRE &
Y 9 HRREMES TR S iz,
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Summary

Quantitative Evaluation of Acute Myocardial Infarction
by In-111 Antimyosin Fab Myocardial Imaging

Hitoshi NARUSE*, Masato MoRITA*, Midoriko ITANO*, Juro YAMAMOTO*,
Hideo KAwAMOTO*, Naoshige FUKUTAKE*, Mitsumasa OHYANAGI*,
Tadaaki IwasakI* and Minoru FUKuCHI**

*First Department of Internal Medicine, ** Department of Nuclear Medicine,
Hyogo College of Medicine, Nishinomiya, Hyogo

For quantitative evaluation of acute myocardial
infarction, In-111 antimyosin Fab myocardial
imaging (InAM) was performed in 17 patients with
myocardial infarction who underwent T1-201 (TL)
and Tc-99m pyrophosphate (PYP) myocardial
imaging in acute phase. For calculating the infarct
size, voxel counter method was used for analysis
in PYP and InAM, and extent and severity score
were used on bull’s-eye polar map in TL. The
most appropriate cut-off level ranged from 65 to
809 by the fundamental experiment using cardiac
phantom. The cut-off level of 0.70 (InAM) and
0.65 (PYP) were used for clinical application of
voxel counter analysis. The infarct size calculated
by InAM and PYP was compared with wall motion

abnormality index by echocardiography (WMAI),
TL extent score, TL severity score, peak CK and
YCK. Infarct size by InAM showed the following
correlations with other indices. PYP: r=0.26 (ns),
TL extent score: r=0.72 (p<0.01), TL severity
score: r=0.65 (p<0.05), WMAI: r=0.69 (p<
0.05). The infarct size by PYP did not show any
correlations with these indices. Therefore, the in-
farct size by InAM showed better correlations
with TL and WMALI than that of PYP. So InAM
was considered superior to PYP for quantitative
evaluation of acute myocardial infarction.

Key words: Quantitative evaluation, Acute
myocardial infarction, In-111 antimyosin Fab
myocardial imaging, Cut-off level.
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