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——Tc-99m PYP, T1-201 Dual SPECT & 18 ¥4 #i5% B & o &% v
Tl Scintigraphy 7> & Z 2.0 Viability & o5 bRz ——

e fH* {30 e G R
Kt EE AN
RE H mOE—H

BH —* AR EE

A B
EE BE* NS CS
(L3 S

R R

Bl S AL

BE OMEOWEES Viability o ¥iE 23S MIICRTRED & 9 D&t 45 o o & ¢ 9] T1-201, Te-99m
PYP Dual SPECT it JiL & s 4 JUISB) A r pr e i T T & % bt U, s Qa3 ial o i g€ 18 T, Rests
O 72 Xk, 48 [XIER (66.7 9%) M@ M TI AL BAETRON S HES R, 2 TIFTR i THRD A
I BRI 10096, 8 B2 I T GRS 86 %6, FEE{ T 6K 38 % At A fF O S e S huie. PYP AR i
OWBERIRR BN, AR BE I LIS AT O 254 < (p<0.001), PYP RE0HIE R FH RO
ETEETHB LEL LN, £ Overlap (+) $I T2 75%, Overlap (—) 8Ei%ko 33% H3 1705 & 4
E I NAFEIC Overlap IO FHBBEFTdH > 7= (p<0.05). FEZESLA #: 3 Viability o 3F {ffi w1z, TI,
PYP WjlefliEictt L, Dual SPECT ic X 2 ED Hi A X 0 RIFAZHESE O, DX 0O Ik
Pk TI-PYP Dual SPECT (3 hi g Viability o ZFfiic 5 HTH 5.

L @ L&IC

SO B e S R o L itic 2 o
ROHEOEEMELRBE L T B, F4
bbb, AMHIEREICE > T L OBRE DL Sal-
vage DBH[EETH 72D M ? F-EELHICED
BEOHRFLHPEDONL0N? ZhbDkk
ot LRI < v 54T 5 o AN B HES)
AN Z ) 0 LM, BXO, REHEENGY
VY LMETH B3O, LhrLohbol b 84
WAL, AtE#ici T % Viability o 34 %

* USRI IR ER 25 B R
i [ eh R BUR R
X OB A BTN EL
AP 3ETA9R
B 13424 1S H
PIRIGER S @ Rt 8F— (4 4-6-1 (B 500)
YA STIE B R TRER 25 8

moR - d

B RESL ST, —J5 T1-201, Tc-99m PYP
Dual SPECT (3 # OV iAZ N7 — 2k v, L
155 B g A MY O Bl iR & Bl C & % L o
Hbd Y, coFHMEPHFIATHLTY. S
bhbhix, Z4¢E TI-201, Tc-99m PYP Dual
SPECT fiii &, @HMESIAREERES M,
W s ) v & D HIE L 720 Viability o
B A SR L, 2ticEEOM @ Viability
YAl 2 - L STEIRED L O R RE L 7.

II. x¢ R

FEAE 2~ 9 WIS SKISE L 7 HIIa12uE o b g 18
) (R 1640, otk 24, 4EHS : 57.6412.6 %)
T H. BIAEHAIX ARG 10 ], TFRE S,
flsg 31T 5. 14413 Direct PTCA, 3 #iliz H
RO & ) L Ro L TERn, |
il R E 5 o h i d - fo (Table 1). Fbi%E
iz LERRRy bhmh -1z,
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1) At DUAL SPECT

BIEL Y I~NTHRICTROFETHATL 2.
Tc-99m PYP 740 MBq # 7% 3 B[] # (<, TI-201
111 MBq ##:5-L, 2o 155% &Y Hi%kx B
L7z, F— 2Nty — 2 > =2 ZLC 7500 &~
YFLr—=varhrERY, AR 30° XD
AL 150° £ T 180° % 325 & v 1 H
DI TfTF-72. =FAF—FEF, TI-201:71
KeV, 7 4 o Foig 20%, Tc-99m: 140 KeV, 7 1
YR BE0% L L., 7 — & BB 3 el
SCINTIPAC 7000 % Fvy, [E{RBEFHERR I B AL B
MY 7 b&eRWTiT->7. SPECT Hifgix, K¥-
Wik, EENTE IR, AT RE R &, TG
Lower cut off fli % 25% (&€, 72 Tc-99m o
Lower cut off fliz 0%, 40%, 60% o 3 fE¥H % {F
U7z, s crosstalk #H1E, WRUNAHIE X 1T
bleirofc. PYPOIEA D ICBL Tix 409, CUT
OFF it THIE L, HuetEr DHNIERIEAL 2> o

28 & 5 5 (1991)

2 NDERfiic X Y fFvy, Fig. 1 ICRT L ESE
9 Kigic L, bR EEBINRSACHIN L D
HER & Mo EERIKIC W TR TI B L IE
W, 2. BEEY ARET, 3. EERVAAHET
D 3EEPEIC, PYPICBAL T LRV IAAEEL,

2. DPBERIRAL, 3. BEBEMERR VA A, 4. JHL
D AREID 4 K IC 4 FE L 7= (Table 2). % 72
PYP D4ERAED Hh 5 KIEOWN, THH D AAIE

(+), EEEH Y AHKT L HE S iz X% over-
lap (—) LEZ L 72,

2) (@MEEENA ST TI SPECT

Fedit 1~3 7 HIChifT L 7=, EBh A Z BRUCE
THEERWEZ MLy KIS TT - 7. B
o KB, ST © 2 mm LU EOKT, Thio
W7, BREB LD 85% o v Fihuh 12 BliE
L7olefil L, f K ESKEC TI-201 111 MBq
(3mCi) 2§, &6 ICATRERRY 1 o ES) 2
e L =R ICAREBGRE IR L7c. S5 IC 4R
416 & Betg % 1c TI1-201, 37MBq (1 mCi) 3B
L% cHHRERGR e RGE L. TR 1

Profiles of AMI patients

g 11X 60% CUT OFF [tz Flv7z. Hiix
Table 1
Case Age Sex Location IRA
| 52 M AS Seg 6 100
2 70 M INF Seg 2 100
3 79 M INF Seg | 100
4 44 M AS Seg 6 100
5 50 M INF Seg 2 100
6 54 M AS Seg 6 100
7 70 M LAT Seg 12 90
8 45 M AS Seg 7 99
9 53 M INF Seg 1 100
10 33 M AS Seg 7 100
11 67 F INF Seg 2 100
12 60 M AS Seg 7 100
13 78 M AS Seg 7 99
14 46 M AS Seg 7 100
15 59 M AS Seg 7 99
16 49 M LAT Seg 10 100
17 57 F AS Seg 6 90
18 70 M LAT Seg 13 100

TX Reflow CPK peak ECG findings
PTCA } 3,752 QS (VI-V4)
PTCA + 3,678 Q (Il IllaVF)
PTCA b 3,269 Q (I1 I1laVF)
PTCA + 13,944 QS (11 I11aVFV5)
PTCA - 3,274 QS (11 111aVF)
PTCA - 1,676 QS (V1-V4)
SR -+ 918 non Q
PTCA + 4,004 QS (VI-V3)
PTCA + 3,292 Q (IllaVF)
PTCA + 3,210 QS (V3-V5)
PTCA -4 4,549 QS (111
PTCA 4 1,249 QS (V3-V4)
SR + 3,147 QS (VI-V3)
PTCA + 6,259 QS (VI-V5)
PTCA } 912 QS (VI-V3)
PTCA + 1,911 QS (V3-V5)
SR b 1,385 QS (VI-V3)
PTCA + 3,932 non Q

IRA: lnfar?:t related artery (AHA classification), TX: Intervention, AS: Anteroseptal MI, INF: Inferior M,

LAT: Lateral wall M1, SR: Spontaneous recanalization, ECG findings: ECG findings in chronic phase,
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Table 2 Tissue characterization by dual SPECT

T1-201 Tc-99m PYP % Viable segment
NO — 100% (12/12)
NORMAL | LOCALIZE TO SUBEND | Zsml
TRANSMURAL UPTAKE 'g
PERIPHERAL TYPE | § g
NO == 100% (12/12)
REDUCED | LOCALIZE TO SUBEND | s 90% (9/10)
TRANSMURAL = 40% (2/5)
PERIPHERAL TYPE | B 100% (1/1)
NO e 60% (3/5)
SEVERELY | LOCALIZE TO SUBEND | i N% (5/7)
REDUCED | TRANSMURAL - = 24% (4/17)
PERIPHERAL TYPE | B¢ 0% (0/3)

AMI - TOTAL 18 CASES ' 72 SEGMENT

Dual SPECT Exercise

Redistribution Reinjection

Fig. 3 Representative short axial slice of Tc-99m
PYP (red), Tl (green) dual isotope SPECT (top
left), stress (top right), delayed (bottom left),
reinjection image (bottom right) of the patients
in Fig. 2. Significant overlap of PYP and TI
can be seen in anterior and septal wall in the
dual SPECT image, where is judged as viable
because of the newly filling in after reinjection.

Fig. 2 Emergency coronary angiogram of the patient suffered from anteroseptal myocardial
infarction. 99 % stenosis with moderately delayed filling can be seen at the proxismal
portion of left anterior decending artery. No other significant stenosis is present.
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Fig. 4 Emergency coronary angiogram of the patient suffered from acute
inferior myocardial infarction (top right and left). Successful
reperfusion by direct PTCA to the proxismal portion of right
coronary artery can be achieved 3 hours after the onset of symp-
tom (bottom left and right).

Dual SPECT Exercise

istribution Reinjection .
Redist J «4Fig. 5 Representative short axial slice of Tc-99m PYP

(red), Tl (green) dual isotope SPECT (top left),
stress (top right), delayed (bottom left), reinjec-
tion image (bottom right) of the patients in
Fig. 4. Transmural accumulation of PYP and
severely reduced Tl uptake was present at the
inferior wall. This segment is judged as non-
viable segment, because no clear redistribution
and filling in after reinjection can be seen.
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/) SO By DUSE A 1T 5 MUATME AR ik TT v,
Dual SPECT Wit & S % 9 K /HE L %
DBO FO IS L TAMR Dual SPECT 7 R %
Hib w2 Ao ERKIC L v Viability o F 4 % 4§
E L. EFEODHOERT, 4REHBERD 5V,
FRERGR I CATERZGR L L, WrnEy
HFTRMBED O S b ®, %7213 %Tl uptake A3
50% L LXK E L.

3) L#gRIEO T3 i< Dual SPECT 234 Al
THbH I LETTI®, TISPECT BpuHE KR
PYP SPECT BifivhliE & # beds L7z, Thic X % ¥
ERBEFEER Y AAMETRIK, PYPIC X % ¥
ERAT O RITECER R  ERAED LN D8
x mEOHREE & UDHRE~ET 5 L HE
L7#z. Dual SPECT ic & % ¥igi, Mgz Eh
HEbETHHTHELZS PYPOREL ZEL
TfF-7z. PYP HEEMEEER, 3 L O AQ4ERE
B X O PYP EaEME, AR > TIEHERR Y
AR TS E D ROE~ E T T 5 R E L,
EZRLEM L.

4)  HEFHF LI

HA2RRETHEERELT- 2.

IV. fE @l 2 &

JEM 1 (No. 13) 78 3% itk

T 4 BERIC Y BERm B v 7 —ICkBE L,
OEX EATEERBE O DM CHRE D 7 — 7 MIRE
BMEfT L7z, Fig. 2 1234 2 & < ZERT T REREAL
# (Seg 7) |12 99% 7 n338 % Hh PTCR # #ifF
LY DIREETH F—FABEL KT L .
CPK peak ffix 3147 1U/dl TH -7=. Z D FEH]
O ZE#] Te-99m PYP, TI-201 Dual SPECT ¥ X
CIBMEEB A %, 4 Rpf, Bk
Fig. 3 125%+4. Dual SPECT L TI i3 fijEe fa 68
B CEEEE KRR, PYP BONERIRM 28 » o h
%. BHHES AN ERERGR T, EHARE
CEB» D TR Y AAKTHEEC, H#E#
BN iRo b, RFESEEFRLHTH D LH
Eahr.

JEB) 2 (No.2) 704 54

FAEL Y 3.5 B < A Bk SEG 2 o 5¢ 2 B
4% Direct PTCA |2 CH % L 7= (Fig. 4). CPK
peak fix 3678 IU/m! T ~7=. FEJE 6 A HICHE
T L 7z Dual SPECT <3 FRED L7 TIEL Y 1A
HET & PYP O HEEMEDOER Y AL MR b T,
3 HBICHIAT L BB AT ##E TI SPECT T
TR0 D TREDORHGEMERR D AME T 233 b1 4
ReEI R, BREREBLCESAHTAEED L
+ Viability (=) L& Sz (Fig. 5).

V. # #

4162 Kikrp, O 72 Kk (44%) (23R
o, 09 H 48 Kk (67%) AL &
FE &Nz, Dual SPECT Bi R & 18 v .0 i via-
bility & %t % Table 2 IZ7R3.

1. A Dual SPECT # ) v & By i & {8 1%

#J.00F Viability & %t (Table 3)
&)y AIER LHE S W IR 1009, 8RR

Table 3 TI uptake and viability of the insulted myo-
cardial segments

Severely
Normal Reduced reduced
Viability (1) 12 24 12
Viability (—) 0 4 20
% viable seg 1009, 86% 389%
I |

* %
) I
*%

*p<0.05 **p<0.001

Table 4 PYP uptake pattern and viability in the
insulted myocardial segments

Transmural
PYP (—) Subend peripheral
Viability (+) 27 14 9
Viability (—) 2 3 18
9% viable seg  93% 82% 27%
I |

* %
| |
*%¥

*p<0.05 **p<0.001

Subend: PYP accumulation localized to subendo-
cardium, Transmural: Transmural PYP accumula-
tion, Peripheral: Peripheral PYP accumulation,
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Table 5 Viability of overlap segments and nonover-
lap segments

PYP Overlap Overlap
=) (+) =)
Viability (4) 27 12 9
Viability (—) 2 4 18
9% viable seg  93% 5% 33%
I

| |
*k

*p<0.05 **p<0.001

Table 6 Predictive value of the fate of myocardial
segment by dual SPECT

7l st PYP Dual mode
SR uptake  ppR SR and
() : X -
TM. PR

PP.Vscar 625%  51.2%  73.1%  80.0%
N.P.Vscar 90.0%  93.1%  87.2%  84.6%
Accuracy 77.8% 68.1% 83.3% 83.3%

SR: Severely reduced Tl uptake, TM: Transmural
uptake, PR: Peripheral uptake, P.P.V: Positive
predictvie value, N.P.V: Negative predictive
value.

B D IAZ KT Bl 867, M KBTS 2
389 Iz Viability 2338 b, HEE KR FHs
BRI 2 LA L 2o ot
(p<0.001).
2. Zf:#) Dual SPECT PYP B R, & 18 4 3 .0
f5 Viability & » %t (Table 4).

PYP ER VA% 0 75 WERIRD 9374, (L Il i
PLDFED b 5 FEIRD 82%, BREMERVAAB X
U RIBERORD b5 TR 279 234 1F .0
Thofe. PYPEVRAAR (—) KK, LB
PR IERE B BEMEER Y A 4 K gic be LA RIS
234 < 38 bl (p<0.001).

3. Z{4#) Dual SPECT (2 ¥1¥ 5 Overap B4

D E 3 (Table 5)

Tl 3 L O PYP % Overlap fEigko 75% 7 & 1%
D L HE S h, Ovarlap (—) fHigk » 33% ickk
8 LB RICE 2 o (p<0.05).

4, {5 Viability o FlkE, 2MEE

28 % 5 % (1991)

F D RORALIC e 2 BaEG, T HE fhuc
X 2¥E, PYPHMHIEICHL, TILxLT
HIE Lz PTP BUD AR R WHE DA ok 5 8
EDFHNEIFT&H - 7= (Table 6).

VI. & -4

O 2 AR ICREE O i o viability & 3 fff
T35 2 L, REEITERE) ORE, HEED
faRttoliERr LI LEEAER TH S, /K
X .0 Viability o Ffiix, HEHAR LY UL
DYy Fr7 742Xy, BHMEREETD
5, Rtk RIS LA & Sh T &,
Lo LBEESAOGFE? LAY bunr CT 2k
O ERIE WD toxicky, /Ko
FHE T Viability # @/l + 5 £F 26
N, ZThEid>HEL LT 24 RS GRHE T
B EoFRE BESATVWEY2, bh b
S| BREHC B v TR MR A Viability
DHE L EBANBEREEL AV T3
FTo#gic{ L3 <. Dilsizian 513, 4 K% E
123 W Rt IR & R L i SIS 49 b ik
FEiCX ) RBOBER, EFLEEoic L@tk
FD XD BB TEST RS EERIC LV EEEE A
WES 5 H, FHECE - T LR RIES AT
T TR EEEBORELEO bR nE L,
ZOHEOZYEEBE L TWnWA P, Tamaki 5
b, FEREH viability o8/NGTAl 2 86 5 B %h e
FHETHD LERLTVWSY, L LAam#ick
Wi, EEIA R 2T X 08 Viability o 3
HERERESLEh Twigwv, Tl & Tc-99m PYP
WO 2O P v—H 2RV EICL VR L
TN O SRR R FIE T 5 72 £ DR LR
R DR S BRI ICRTRE T 2 0B Atk #
BEhTns™, 2z tbhbhbhiz 2t Te-
PYP, TI-201 Dual SPECT 7 RLiC & 0 /- b 235
Viability D FEM A FIRED & 5 b dRdt Lz, A
PAZEDA L D LDHEER 2 O.LNERNL D 3
RICODIERI~ LR 5 2 L HB@E S 1),
WZESERR £ T ORI R W T AR 130 E I,
RO ONERICRA T 2RI HEEL,
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BREEIC LV HEOHERL/EVIED b i,
SPECT LiZ s\ T L= Mg AJETH - 7.
bUbhORHRICE W T T 7+ > bLAFERT
1,, TI CUT OFF {# 25%, Tc-99m CUT OFF {§
60% ICTTIHREBL LEDLESZ LTk, 1)2
BEIE > Te-99m LN BRI AL o HIE A ATRE T & -
7= (Unpublished data). 2th#i TI Fr R <13 Tl B
DIAZ IEF, BLOEERTHERIEEZ0 9%
AR S HESh D H, EEXBHEBO 38Y%
38 A F O BT Y OAR viability o3/
fliAsg8® iz, ok H hEEXIBEEO PYP
BOAR#HRICERBT S L, BVRAR (—), 0N
R B R L 23 38 6 1 5 K 669 (8/12) A3 AT
DL HIESh Dokt L, ERed:, JEUEY A
H BT b 209 (4/20) L nBHERIETF AR &
HEShih -7 (p<0.05). 2Dk Hic PYP D
JifE & T B BE R E BRI o> JU i B T R B o il
FRTH B LE X HN . Jansen b, FHEEK
B PYP p Al R O I b D A £ h
ZAREME R HE L TWD A, HEFE,» o 1S B
DRRCB L CROHR oMz L <Y,
OHERROIEEL LTHATHS LERLTY
510, e BERRIC 5 T b AR A R
DEL LT, Tl X v PYP O REWEHIIIR
EShTRY, TIFHREGCoOMNMIC gL S
rEZONLY. TIOEEXRE EDLNS
B XIRIC 31 5 TI otk 7o & b DAk
RIS 5 ETABoORHOBELEEA LN,
% 7- Overlap » B ICB L Tix, Hashimoto & »
WEIC L 5 L RMIEERRICHRY) L2 siRic L
B, MEMIRE LTI &AL AER
ELTWS LHMEATHEY, SEIObADbA
DI&F TG, Overlap R BHHAEFOH 1S
CBEBEFELTWS RIRICHEZEICE 0 o7 (p<0.05).
Z @ Overlap R ICIFMF D A T < EFOH b

BHELTWHXIRICEBO O BREBZL LR,

#eskeo TI Bigh, PYP Bl SPECT i X % &
L Dual SPECT o TI, PYP £ #k0I1C & % O
#5 Viability )& & o He#ciz, Dual SPECT i
£ D 833% DKIEMIELL 20Pke HE T %

ZLrmTEizoicktL, TIEMcE 77.8%, PYP
B ©i2 68.1% &, Dual SPECT # fivw5 = &
CX YVEELHOTER, LY, EHEEFROR
LT 2HELARETDH o7z,

VIL # &

OB % 20tk 3 1 Te-99m PYP TI-201 Dual
SPECT iz X 0 (> Viability # ZE{fingEA> & 5
FRA L. 1) S TI Y ARMETH
o 839, HEERFRIRBIS D 387 B EFLH
LHES N, TIHHE Y ALD L TO HIE I T
RFEAD -7z, 2) & PYP FrR <, EUViA
B DI WFEIE O 93%, (LAIBERAL 8% o 797%,
EREtE S X OURE Y AAABI D 299 H3 AL
LHESH, HEIC PYPEVAAR (—) B, LN
TR BU R AL 2 o> F- 1% 55 B B JE D ER 0 SA AR I L
THRIFTdH 7. 3)Overlap SHIRD 75% 4T
L5 T, Overlap (—) FEIK @ 337 i o L Ok
ERRETH o, ) DHRIE(LICR T 2 Bl
REX, TLPYP £ B ¥ E L v & PYPE VD A
¥, WEPHAICE 2 ¥EDH B EFT Dual
SPECT oA Fithnimig S h iz,

X m
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Summary

The Diagnostic Value of Tc-99m PYP, TI-201 Dual Isotope SPECT to Predict
the Viability of Damaged Myocardium in the Acute Phase of Myocardial Infarction
—Comparison with Stress, Delayed, and Reinjected T1-201 SPECT—

Hitoshi MATSUO*, Sachiro WATANABE*, Masazumi ARAI*, Yasunori KOToO¥,
Hiroshige OoHAsHI*, Hiroshi OpA*, Katsumi UENO*, Tetsuo MATSUBARA¥*,
Michiya OHNO*, Shouitirou Mor1*, Akira Goton**, Norihiro KONDO**,
Kazunari MAKITA** and Motoyuki ISHIGURO***

*The Department of Cardiology and Nephrology,
**The Department of Radiology, Gifu Prefectural Hospital
*** Hirano General Hospital

To assess the diagnostic value of Tc-99m PYP,
TI-201 dual isotope SPECT for the evalustion of
myocardial viability, segmental comparison be-
tween dual isotope SPECT and exercise, delayed,
and reinjected Tl study were performed with 18
AMI patients.

Among 72 damaged myocardial segments, 48
segments (67 %) were judged as viable by chronic
phase Tl studies. The segments with severely
reduced Tl uptake by dual SPECT showed sig-
nificantly lower prevalence of viable myocardium
than the segments with reduced and normal TI
uptake (p<<0.001). The segments with PYP ac-
cumulation localized to the subendocardium rep-
resented the favorable outcome compared with

the transmural accumulation (p<0.001). And
overlap segments show better prognosis than the
segments without overlap (p<0.05).

Most inportantly, we can get better predictive
accurancy of myocardial scar by dual isotpe
SPECT than the judgement by Tl or PYP SPECT
alone (83.39%; vs 77.8 %, 68.1%).

Thus, we conclude that Tc-99m PYP, TI-201
dual isotope SPECT is useful to assess the severity
of myocardial damage in the acute phase of
myocardial infarction.

Key words: Acute myocardial infarction, Tc-
99m PYP, TI-201 Dual SPECT, Exercise-Reinjec-
tion Tl SPECT, Myocardial viability.
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