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ATELBEEAE (Z 3 T B DB SRR &
Lot T8 & OB

PR PSR A YR S

SMI W WD fRtht b e

BEE SMOHEEAMDBETOA L 5, Ao OREESRA L ) EEERE L LT Te-99m
Ca ) SRS v F 7T a6 R, RIOMEEE ) O 28R H 2 (LVEF), TI-201 Oy > F
T L6 TIXBRA 27 #RBB L. Zho 38 L BIER 1 HFEUNOLOFRRE, (A%, BEEERK
DER X OBEEFRE) L OB 2 REt L7z, & 5I1ICUBED 2 WILOALRAEF % high risk #f & L T—&
HIBIBEE R B TR & OKIBIRME L S L, BT #% & oBRE R L e, BEERAK 41 cm? LLE, LVEF
RYULTFDHD0E TI KRR 27 5 P EOEAEIFEREROORES L COARLBEROREICHFHATH
D, EY24ET pHoBENEIC R 2 BAEFR L QBB R L2 £/, LiRtEER maxCK L FE
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BAHB A R U R LRI T ARE L E A O, ULomgEL Y,

LIRFHOMECHHATH D LIRS hie.

L xC®Ic

ek & v BE OB ZEAE (AMI) o/ JE 1 5T i
(i[ﬁl?ﬁﬁiﬁﬁl'z), ’L‘a‘m BT —F N mﬁ(’), :[:‘\I
a—Y i YRx OB ThEhTE Y, ITHET
OB E A T T O B FRE Y O fE i 23 0] RE
Eirole. Lrl, ATETA Y =7 OEFH
X MER S E TR Y, OAFBIREANEIC
B 2.0 EARE L DT 1% & oY 2R
LI D 1 WD, KBFE O BHEYZ AMI A
PeHicidk Lz Te-9m v ) VBB Y v F 7
S5 PYP v oFsF0) L TR0 05y 577
FSH(Tl v oF750) 6 HENOKESOIEE
R, FRBERHO RLLMAFEL» O EE
v pBAHESmE—-NE
SRR AT A KN
o E]SL A H BRBENE
A 6246 4 25 H
BAERESEAT 62458 A 1T H
BIRIEE R © A B RIXEAERT 65 F i (B 466)

Al BRI I o — N RL U B e 38
g K R K

AMI RLI o> CRZ B 2 FR BRI

Brtisrm (LVEF) 251 L, Zh o ofFiE L
BLORMORT% & oBEE 2R T 5 2 LI
»H5.

I x &%

et & L CHAFS44E 6 H 720 RS9 4 H £ T
WCERAER, OB, fiERESREEC & Sk s h,
FERE RN O AR 2 1T L 72 AMI R
#1764 (B 604, tE164) W, X5
DM 34-T8 5% (EH61L115%) Th - Ie.
PiBEREZEE  (ATEE, (UBE, JhRRICHEELZ3ED D
L) 13444, TEEREEBRE (THE HREEICHE%E
¥BRHBL0) 3FRLATH o7, NiEERERD T
%, TFHEREZERED 24 3 HEHRBER T - 12
(Table 1).

. »* &

RI R ICHEA L 7 B, EATIL, B fERE
a2Y 2A—FEEFE LIS <Hh 2T (Picker tH§
Dyna Camera 4/15) L I =a . a—4 Y AT A
(DEC 4! PDP 11/34) T 5.
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Table 1 Study population

No. of Sex Age

patients  njaje  Female (yr)
Acute M1 76 60 16 61-+11
Anterior M1 44 33 11 61-+11
60411

Inferior M1 32 27 5

MI =myocardial infarction.

1. PYP L UF4H 5 LIZkS 1EEmIE (Infarct
area) NDEH

PYP v v 577 4%, WHERER 3-6 H (I 60
#oRE s L7z, Te-99m PYP 20 mCi i
92 We )% I, ACRiAML 30 8, 45 1, 60 [
BLXOLEMED S HmTrhEn SHMT -7 —
2 LT, 7 u A KFEH LT Parkey 50}
%S (2 X % I EELL Lo Btk a3 15 & hure 53 i
S TR0 L ) ICHEREERD . SHD )
LT FEG O R MRK & 75 S RIS W T,

B AR IE M 2 PR T AN o B (LR ROD
RHEL, Zo ROLICEEN D mELEIC 1 Wi

1z ) O FE 0.18 cm?2 % 3 U T HigEH #4 (Infarct
area) % Fity L 7z (Fig. 1).

2. % 1 EfEERAE(IC & 5 A ZERH 5 E(LVEF)

DEHR

PYP o v 5757 ¢ # 6T+ % B » Tc-99m
AEEARFIC, RHRO ST W TR0

TY A ME— FEEE AV 1 EEERRE RUO M
TR & 30FD I ECER L, O TE BRI A2 S i &

ERk L7z, #o1%, /3 ROLIC kB 7 %5 50 msec

Tc-99m PYP Scintigraphy
Infarct area

Fig. 1 Tc-99m pyrophosphate scintigram of anterior
projection in a patient with anterior myocardial
infarction.

24 & 11

5 (1987)

Z L ORFFURREM#R & oK o,
REM L.

3 TI200 SV FHS5LICKR TIRIBROT

(Defect score) D& H

TI-201 o v 5 7 5 A0k, HESEFSIERD 4 MBIt
%0 13 4 Cindk Lz, TI-201 2mCi % ik 15 4>
# X0, Ef, ZNRHI4SE S X AR O 3 )5
X D S A o TI201 LR E S =3 > €
a— A gk L. 6 h e TI201 DiigRic >
T Goris £ ® JED 12 X v background JLEE %
17 - 1214, KHigH = L RO Lic 4x4
Wi o ROL & BE L, i&)\- # vy k%5t ROI
OH vy M 5 % ROL oA vy FMEERE
AT T1 HEHR (Regional Myocardial Uptake
Ratio: RMUR) & L T3k 7z. RMUR %2657, LA
O, £ OLTHEOBIIS £ HiE LI
REFRIE % 1% L 72 ROI ¥ A5t
7 (Defect score) & L 7= (Fig. 2).

4. maxCK DIE

zh X v LVEF

Z Tl K= =

maxCK (3 %5 0 59 4 Gl L e. Abifk &
‘”NHlfxt4wm:_.%w%%wMtvu
8 e[ = &, il CK il 2 JlE L Z O fici

fiti# maxCK & L7z.

Myocardial Perfusion Scintigraphy

Defect score
(r ® Arterer a8
e Apical Wall a
Do S S 0 ﬂ Inferior Wall =B
B 2 Posterior Wal
B L)t:rnl w:l ! g
Anterior 45°LAO Left Lateral

Regional Myocardial Uptake Ratio ( RMUR )

ROl counts X 100( % )

maximum ROl counts in the projection image

Defect score = summation of ROl whose RMUR
was less than 65%.
Fig. 2 Location of the 17 myocardial scintigraphic

segments. After background subtraction by
Goris’ method, several ROIs of 4x4 pixels
were located along the left ventricular wall in
each of the 3 projections. Defect score was
calculated by the equation above,
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5. #HMFE

LEBOEGEOEDOREIZT t REEH W,
—URHBIEE Y2 A TOHEEREL v 148
HNOLETERICOE, FLUMBIEEFRITEEOHBIE
EEHH Lic. RREE, FRE, BUETRME ED2
ROGFRICIUTORE A wic. RE (Co)=EH
Bt | CERRHE + ARt ) X 100, F¢REE (%)= (&
etk [ (R +BEME)) X 100, BEMHFHIME (70)=
(BB | (ERE + AR ) X 100, IE 32 R (%)=
((EMtE+ ER2) [ £EH1) < 100, 4 77 fh#R O f#
#rizix Kaplan-Meier i ¥ X U8 —f%{k Wilcoxon
EERAW.

IV. & -3

DIBPEIC > S BEZERIE & Y FH 24T A
(6 H-6 4F) xfH v 76 L2 & BEFRE L 7.
BERIEL ) 1FEURNOLEFSR (DR, LR2
RIE, WEBPLIES L UOHEEFR) 2o &K
BILCHBIMEEZER L, BERELD 14
LI ®D AC /S A S 2 THEATH] 5 44, DRSELASE D
R 14 LHEBAR] 1 £ 0Fk 7 £33 HBIRER
oI VBRI LIz, B 069405, HHE

Table 2 Cardiac events in the first postinfarction year

. No. of Sex Age
Cardiac events patients m (ygr)
Cardiac death 6 4 2 67+10

Congestive heart

failure 14 13 1 65+9
Recurrence of MI 6 4 2 66+11
Postinfarction angina 22 14 8 65+10

MI=myocardial infarction.

FIEX Y VELN OO 6 4, LREIT144,
WEEEPLLE X224, HEFRI64L FEL 14
2EL) Tdh - (Table 2). F7z, 2EBIRHH
OB E 104 (NERIZZERE 4 4, DAL
34, BREWEEEICLIIET3IL) Tholk.
1. DEESIEE L maxCK L DO1ER
FIEBEERFS6 4 I BV T3 ERE, LVEF B
FUOTIKRIBR 2713 maxCK L #hFh r=0.64,
—0.63 B XV 0 DFERMEE L (WTh
3, p<0.01) (Fig. 3).
2. DREEFRRLZLERLOBR
BHERER 1 FLAN 0L T o EEEHE,
LVEF 5 XU TI KIBR = 73+ W FH I 60+

@ anterior Infarction O inferior Infarction

maxCK ( Iu/L) ° maxCK ( 1U/tg) maxCK( u/L ) .
2000 @ .
PO
° ° r=0.49 o ®
P<o0.01
r=0.64 N
=56
P< r=-0.63
1500 0.01
& N =40 P<0.01
o
o ® N=40 o
) e o . ;
oe o
L] L)
1000 o 2 ° L . o . ]
o 0 %44 o .'2 o o s 9 ° . o .
L] o 3
°© e 2 ° o LI .
"o ° o ° .
ce & ° ° o o ¢ ° . ° ”
500 o
L] ] .
o 9 °
. L]
3 . %o o ° 8 o
° * o
L]
° 40 &0 o 30 50 70 ) 5 )
Infarct area  (em') LVEF Defect score

Fig. 3 Correlation between various cardiac scintigraphic indices and maxCK.
Each of indices showed a significant correlation with maxCK.
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15em2, 314£5% 8L W 9+1 TH Y, HEFHOR
BLroMicEEER2 R L (Wit p<0.01).
FICOREH CoEERHE LVEF s X 0 T
RIER 273 E R F R 55414 cm?, 347%
BIUWTE3ITHY, LDAROBRWEEOREL D
ficEEZE2 LI (WFhd p<0.0l). fFHER
HER X OEEBRERICBIT 2 205 g
12, BT AT s L OllicEEEE
SR& 1o 7= (Fig. 4).

24 3% 11 5 (1987)

3. ZRERIZOVTO LBEEFIBEDHR]
RE

HERER 1 FEUNOFLHFRICOWT—KY]
BB & F v COMEZ ESR R o MBI RE 2 5
L, *DOHFIEEIC > EHRE L7 (Table 3). [LE3E
T L AETERE O [ o> ) 1) B B 3 B 2E T B 45 cm?,
LVEF39% 3L O TI K227 T Th o/ D
AR L DR IERIERE O [ 0 FI5I B fE (3 B 2E
FE42em? LVEF 2% 5 XU TI kR =27 5T
b ole. HWEBPOIERE & LR M o HRBIRE
1HZEE % 39 cm2, LVEF 48% 3 X Ot Tl KA = =

;; P<0.,01 P<0.01 NS NS
x 1 1 1 1
o 60+15 3011 55+14- 2810 349 33x16 33+13 3416
o 80 -I-
«
g | I
S w0 I T
£ T T 1
1
P<0.01 P<0.01 NS NS
P 315 48%10 34+7 499 44+ 5 46111 45+ 8 46+%12
e I I [ |
40 _I_ J. 1 J_ i J_
& T i
> I
a
20
P<0.01 P<o0.01 NS NS
91 4+3 7+3 33 4 x4 4+3 33 4+3
10
. T T
H -_
o
") _ -
§ T l [ T T
®
3 l l
0

(+) (=)
CHF

nonsurvive survive

(+) (-) (+) (=)

Recurrence Angina

Fig. 4 Comparison of various scintigraphic indices between patients with a major
cardiac event and those without in the first postinfarction year.
Infarct area is larger, LVEF is lower and defect score is larger in nonsurvivors
than in survivors and in patients with congestive heart failure than in those with-

out.
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7 5 T ofe. HEEFEIERE L MR OHBIRIE
IIBEZEE A 35 cm2, LVEF 45% 35 £ U8 Tl i =
a7 3 Tholz. Table 37T X 918, LMEE
BB I UCLAEHOHMZRIFTH o720, HE

RS X CHEERRER OYIBIREREL» - 1.

T T CHEERER 1 FLNDLRIEH 5 v idil
23l % highrisk L EH T 5 &, T
EfhEE & OYIBIREE, BEZEREME 41 cm?, LVEF
2% BEVCTIRIBA=T 5Th » 2. Table4
IRT X9, WEROIEEL, HFohi I

fEDREE, RRE, ERRIHBENRGFTH 1.

High risk ZHBEARIED - DITEALSH X Y K45
B LOBETRIE R WIELEL R o 7. THEZE
R SOcm2 PL |y 3L TLVEF31% LUy o
HHAED highrisk BEDOZMRKEEIZ 64% 3 X1V 45%
LIRMETH o728, ThENORBRES X OB
FRIEIE 100% Th -7 TTI RIER =27 108 k)

DEYEED high risk FEOBWIRE, FREL IO
Bt T RUME L 239, 96% B8 X U609, Tdh - 7z.
4. High risk B0 EFEORET

BEZET % 41 cm? DB oo f13 FAE | ELARE D
AETFRN 4l em? Ko FHickk LAERIEL (<
0.05), 24FHMO E & b AECE» o (p<
0.01) (Fig. 5a). LVEF 42% D F o0& g 11
PRAUBEOEFERN2 X ) ROBICHLAERIC
K< (p<0.0D), £24FHHORS bHERICEY -
7= (p<<0.001) (Fig. 5b). TI/R{Az =7 SPA LR
BFRIEH 4D B RO ETFRN 4 LUT ORI L
HEICEL (p<0.05), 24 HFHHOES bERIC
455 - 7= (p<0.01) (Fig. 5¢).

V. & %

A O HEEE TR RERR OIREYNS T O T
CRECHET - LBMORTHE YWY, Ak

Table 3 Diagnostic performance of cardiac radionuclide parameters for
cardiac events in the first postinfarction year

Cardiac death

Sensitivity Specificity Predictive value Accuracy
1A =45 cm? 839% (5/6) 87% (39/44) 50% (5/10) 889 (44/50)
LVEF=39Y% 1009 (6/6) 839% (34/41) 46 % (6/13) 859 (40/47)
DS=>7 1009; (4/4) 79% (49/62) 24% (4/17) 809% (53/66)
Congestive heart failure
Sensitivity Specificity Predictive value Accuracy
1A =42 cm? 90% (9/10) 90% (36/40) 69% (9/13) 909, (45/50)
LVEF=429% 809% (8/10) 78% (29/37) 509 (8/16) 79% (37/47)
DS=5 75% (9/12) 69% (37/54) 35% (9/26) 70%, (46/66)
Postinfarction angina
Sensitivity Specificity Predictive value Accuracy
TIA=<39 cm?2 50% ( 9/18) 63 9% (20/32) 31% (. 9/29) 429% (21/50)
LVEF=48Y% 50% ( 9/18) 529% (15/29) 389% ( 9/24) 499 (23/47)
DS=5 609 (12/20) 50% (23/46) 34 9% (12/45) 539 (35/66)
Recurrence of acute myocardial infarction
Sensitivity Specificity Predictive value Accuracy
IA=35cm? 60% (3/5) 409 (18/45) 149 (3/21) 60 % (30/50)
LVEF=45% 60% (3/5) 439 (18/42) 149 (3/21) 57% (27/47)
DS=<3 60% (3/5) 46 % (28/61) 8% (3/36) 47% (31/66)

~ Abbreviations:
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Table 4 Diagnostic performance of cardiac radionuclide parameters for high-risk patients
(cardiac death or congestive heart failure) in the first postinfarction year

Infarct area=41 cm?2 (N=50)

Sensitivity Specificity Predictive value Accuracy
HR 829% (9/11) 909 (35/39) 69 % (9/13) 889 (44/50)
Death 839% (5/6) 829% (36/44) 389% (5/13) 829 (41/590)
CHF 90% (9/10) 909% (36/40) 69 % (9/13) 909% (45/50)
Left ventricular ejection fraction=42% (N=47)
Sensitivity Specificity Predictive value Accuracy
HR 829% (9/11) 78% (28/36) 539% (9/17) 79% (37/47)
Death 1009, (6/6) 73%, (30/41) 26% (6/17) 77% (36/47)
CHF 809% (8/10) 76% (28/37) 47% (8/17) 77% (36/47)
Defect score=5 (N=66)
Sensitivity Specificity Predictive value Accuracy
HR 77% (10/13) 70% (37/53) 389% (10/26) 71% (47/66)
Death 1009 ( 4/4) 65%, (40/62) 159% ( 4/26) 67 %, (44/66)
CHF 75% ( 9/12) 69 % (37/54) 35% ( 9/26) 709 (46/66)

Abbreviations: HR =high-risk patients (CHF or death); CHF =congestive heart failure.

6 ERERE 2 3P, RT3 2 LIBEFHCE
WTEbOTEETHS. KFFETIE, WERE
Hekdy R AT U o DB AR A s D B
FEEEDfgiE R kY, WEZROLFRE L OLET
#% L OBEM: & R L.

1. DREEFERERELDER EOBEN
ABFZE CH v B A, LVEF 3 X 0TI R4R
z 27 D& LEKEEERE X maxCK L HE2HMH

&R L, HERLERCHETSEETD o,

Lizhi-T, ThboDBZEFEFEIELLT
WERICHG LILHSR, KU L OA20
FRlIcERLEELZORS. —REBEREZHANT
BH U 7D EAE R o HR B E 3 B R
1PN ODIREE & D RRIER 2 it & R icH
ALk, i, FUBEEFEZEOFSMEIL
R L OLAERER LML ollicEEER
Rl BiCUDEER T, FERMEB X 0TI
KRBEAaT7TRERENRFY 60cm? 5 X 09 LK
<% Y, LVEF 3 ¥ 31% L/hTh -7 Kelly
b LSS Y A v T EESMN o LVEF 25
#L, LVEF 35% LI T T atkilickiy 3
DEEMENEEE B X OFH150 B 0BT oL
WFESEEE MWV & & 7R L 7<1®. LVEF 307 i

#%OEEERRIS TES A CHERFR 2 BT
HELBND.

2. High risk BORE

I TIBIERIES N O DS L O
DARESER % high risk £ & L, —KHEARIBEE 2
BTz ORE L B L 2 KT 5 7z OLDIEILE
SEFEHE O R &2 S L 7z, Perez-Gonzalez &
TR O D EEAATR R & RIED O S dk 34
A CoBEHMoLERE OHBEREIL,
FHEEIC R T 2 RO EEREOH A2
AR L7219, AR T ESERE O THRIEE
BT ICBEME LECRELLOR, DE
BRTELIRE O R ¥ 7213585, 2) B,
AEPECHT IV T FA T VR, ) BEY
EIEB VL L OfKEEEES S L BIEHH
PELALDZDBIBIENSZNEEXTPLTH S,
DR & COALSER % high risk BRC—5 L
o, DASBEOFERIRRE LY, K
FORHE DS & AN DR EFSRE ST
ThoHBHNREDEE ThoTZ &, By
BRI OME 2 & 72 LIERI A D e ol & ik
EOoHEHNLTH .
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(@ Infarct area jcensored cases

%*Survival

100

Infarct area < 4l cm® ]
P

90

80
< 0.0l
70

60 .
Infarct area 2 41 cm

S0

20

24 48 72 months

b LVEF

%Survival
0 s

90 LVEF > 42 %

4 P < 0.001

70

& LVEF £ 42 %

S0

20

12 36 60 months

(c) Defect score
%Survival
00

50 Defect score § 4

P < 0.01

pefect score 2 §

80

70
60

50

20 T

24 48 72 months

Fig. 5 Survival curves.
(a) There is a statistically significant difference in the survival curve between
patients with infarct area =41 cm2 and <41 cm2. (b) There is also a statistically
significant difference in the survival curve between patients with LVEF <429
and >429%. (c) There is a statistically significant difference in the survival curve
between patients with defect score =5 and =4.
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TR TEEEICH LR UBER T LOBEKT A
ELWZ LWREATWSE., LiRoT, BHE
FABRE R X CHEERLA OFER &Itk & iU
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MoLHEROHFIBMEE —KABBEEE:AVWTE
H L. WHh o Lg% EFRTRE O FIRIEE b
DRFERER & DA FAERE & R & RAFICHG
L7z,

High risk £ (DIEFE £ 72 13 DARERD) (L BEE
iE#E 41 cm2 DL |, LVEF 42% BAF & % w3 Tl
KIFA a7 SPLLEORMEIC X D i L ik RIT
HB & .

4) ko high risk g o HBIFIE 2 X Y H5R
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Summary

Prognostic Significance of Cardiac Radionuclide Parameters Obtained
in the Early Phase of Acute Myocardial Infarction

Akio Suzukr*, Hideo MATSUSHIMA*, Akihiko SATOH*, Hiroshi HAYASHI*,
Iwao SOTOBATA**, Toshiya WATANABE*** and Hidetaka ITATSU***

*The First Department of Internal Medicine, Nagoya University
**The Department of Internal Medicine, Fujita-Gakuen Health University School of Medicine
¥**The Department of Internal Medicine, National Nagoya Hospital

Seventy-six patients with acute myocardial in-
farction (AMI) were studied with infarct-avid scan,
radionuclide angiography and TI-201 myocardial
perfusion scintigraphy. Infarct area, defect score
and left ventricular ejection fraction (LVEF) were
calculated as radionuclide indices of the extent of
AMLI. Each of these indices significantly correlated
with maxCK. The correlation was studied between
these indices and cardiac events (death, congzstive
heart failure, postinfarction angina and recurrence
of AMI) in the first postinfarction year. High-risk
patients (nonsurvivors or patients who developed
heart failure) had a larger infarct area, a lower

LVEF and a larger defect score than the others.
Univariate linear discriminant analysis was per-
formed to know the optimal threshold of these
parameters for separation of high-risk patients
from the others. Radionuclide parameters obtained
in the early phase of AMI were useful for the
detection of patients with grave complications and
also those with poor late prognosis during a mean
follow-up period of 2.6 years.

Key words: Acute myocardial infarction,
Radionuclide parameters, Cardiac events, Late
prognosis.
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