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« S 2ARDHE UOBREEEE 2 4TV, PYP 2% x o DU FHEIRES, HEY A XL B L.

PYP 2% + v OFERE I AOEEZ LT LLRL TW AL o7, BEFA XL alio =TSR
O, FIFRERE 18 4T R=—0.522, FHHE 11 flTR=—0.152 THh 7. EPIRFELHEEL L
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AMLUHEEDHRB B I OTFROHWEICERNTH - 2.
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2P0 gE o I, DTN X OLiREE
3% (creatine phosphokinase; CPK, lactic dehydro-
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Houoh s X ool BEoODIZES <
Lo B, (D O ER AR s ¢
9‘““Tc-l: v ) VERONE Y v F 75 7 4 V(LLTFPYP
22X x ), QLHEERZEBEHEBSES
ITICI Dy v 777 742 AT TL 2% v V),
(3) DHEREREAN % 1T 2 % 9™Tc-RBC L7 — L« 2
¥+ Y (LLFRBC 2% % 2) 23 5.
AYEDIEZE D TR OHIE, S oLl
REICk B DBREME AR Th 2 LRGSR T
W 523, Perez-Gondalez 93, PYP 2 % v o, TI
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AR S9ET A 23 |
BIREERS @ KRR ETT#E & 5-7-1 (B 565)
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A, 2HEHOEEROKE & LB
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WMTc-PYPIZ X %57 7 — R b » A2Elc X 3480
WO LREDIERE & I, MRETL 7.

mn 3 &%

JagsstErs Yz k v CCU Iz ABitk, AthOfs
BEENEE D364 (B3141, 256l SEHEk
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b oid, 360H32HITH B, BtEOHEZRE2
Bl 5 LRI W REEE, 1PIEHHEE TS - .
F o IEHEZE 4 Gl NRRIE, BolE 3 /5, FifizkiE 1
BT ote. 2VEOBEZE O R EERE FEMIC
1%, Killip, Forrester (DL F K-F) o 45 % Hw
729, J)3etEgE214 <1k KI-FI; 154, KI;3 43,
KI-FII, KII-FI, KII-FII; 4% 1 {f], FiEgEllfc
1 KI-FI; 7 5], KI; 2], KI-FII, KIII-FI; 4% 1
FlTh o, BEEERNLIZ, FIFFEIE THIEET B,
TREELAG]; AR THITEE 4 ) (WIFERF AiEE 3 1,
TREELB), THREET B (WFER: AEE3fF, T
®EEAG]) ThHolk.
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(i) BRI OBEETTE

HROF 7% - Er Y vfgxy b (E—7V4
TA4Y M=) 12 9"TcOs~ ZEEZK L, 99mTc-
PYP 10~15 mCi/0.7~0.8 cc # T2« L, HHDFH
#9 Z2HNWT, 9MTc-PYP D7 7 — & b « X2k
Iz X Y RVEF, LVEF# 3k ®, T2 (T - 7-.

Btz 4 L 30° ¢ 9MTe-PYP A4 58
207 L — AT F— 2 WEE T2, 7L
— LRI THREAES I UVEZRERD, %
NENDFED time activity curve 7» 5 HLIEREIH
voh, WHEARM v rick D RVEF, LVEF
RO,

() BELHEEY S XOFHE

OmTc-PYP 0 7 7 — & b » N2 ED 3 Btk
2 S e IR W LB T ANT, LAO 45,
LAO 60, L-lat ® 4 [z = L F A AL ¥ —I2T
N7 4 V2K FHH 1,000k o s 2UEL,
WLz, 74 0s LOBE LEFRIELRE
Y 42.0cm2 ThHh -7z

PYP 2 % % o C 9MTc-PYP O.0 5~ OFERREE
LT, OFIERUE) % Parkeyd o 2y $EIC L 72 23
v, RDOSERICHIT . 05 D~ D ERA S
bhizvy, +1; DB ~RNEREH5, +25
BIVENLDH~OBEIRY H 5, +3;F LR
EoLHG~0BER® H 5, +4;, BV EVLH
~DOERRHB. 22T, OHERE +13L7

21 % 125 (1984)

— VOB, FIBER S OELEE X, L~
WY LHELEDF +28E CLITF PYP 2%
¥ VEBME) & L1z, o & PYP MG Iz T,
NEOF VS FA T 4 VA LOBMESGRE L —
VIR=R=ZHELLEY, ZOUHFKET T =4 —
& —CIEREICH A, migEkwic. 4% (ANT,
LAO 45, LAO 60, L-lat) » 5 &, B0 mig
(mm?) OFAEE PYP 2% v 12 & .02
DH¥A4 X PYP 2% DY A X) L LIk
(iii) 1S MEHAD ERESTE
SPEOHEERIER, 4 BMEE LR LE
L7 B AU EER o H Y T 9¥9Te-RBC (2T 7 7
—Z b NREZMTL, @40 RVEF, LVEF
Eokw, ODHEEETMEIT - .
(v) UToEAIZ>EHRHLE.
(1) PYP 2% % > 02D o HHE
Q) DMFERE L CPK ol (UL T ™**CPK
l) & ok

(3) DMHIERUE & 2t LVEF ol

4 PYP 2%y DH XL ™CPK fantL
i

(5) PYP 2% + L OH A X &2tk LVEF
Feg

(6) RVEF, LVEF o>&atkif L@ it %
i, 35 X OVEME LVEF i oW Tk b
F—F Nk L Ok

73, FEHALEE unpaired t-test & BV TITWY,
p<0.01 2FEED Y & Lic.

V) [FREMEIE7 7 — 2 b S RETEERE
ay x—%, PYP 2% v U CRBENHERE= Y A
—x k#EFH LIz v FH £ 5 (ohio-nuclear 3] 410
S ) B X 0T — » JLFEEE (DEC, PDP 11/34)
W,

Iv. #& =R

1) PYP ¥ v vOAMLFIEEDOBREEE
SV ARREE32fH 2961 25, PYP 2% v VI
MTH Y, sensitivity 13 90.6% Th -7-. FEHEE
44Tz PYP 2% v VT T~ D ERIT A &
» b hF, specificity i3 100% T - 7= (Fig. 1).
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Fig. 1 Detectability of acute myocardial infarction
(MI) by 99mTc-pyrophosphate scintigraphy
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Fig. 2 Relation between serum creatine phospho-
kinase (CPK) and myocardial uptake rate
(Parkey) by PYP scan.

Parkey: Parkey’s classification)
initial: initial acute myocardial infarction
recurrent: recurrent acute myocardial infarction
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Fig. 3 Relation between LVEF and myocardial uptake
rate (Parkey) by PYP scan.
Parkey: Parkey’s classification!
initial: initial acute myocardial infarction
recurrent: recurrent acute myocardial infarction

EHEBRH Y, LERICT TR (24), BB
(1) Ot & 2T LciEpliz, PYP=
oy UBBMRTREES Z ENTE RN T

) AR L mxCPK {EDLLE

DR & ERIRMEREEE M & e+ 2 L0
IR 42 © KI-FI 3§, KI24, +3 ©KI-
FIO {5, KI2 fi, KII-FI1 {7, +4 < KI-FI8
5], KI-FII2 {5, KII-FI1 {5, KI-FII1 {f<
Holz.

Z 2 TUOEIE & Stk O B A o R o
CPK 0Bl b el Uiz, 9] 3 68 52 46 Tl fip
EREE +2 T 2,0424+1,231 (U/L), +3 < 1,128+
694 (U/L), +4 < 2,610+1,087 (U/L) T& - 7=.
ST OMIERE +2 T 564 (U/L), +3 T
1,751+574 (U/L), +4 < 1,775+856 (U/L) T
o 7o, WIRELE, FHEETROMERE +2, +3,
+4 T ™*CPK fHICHEEL I h - 7 (Fig. 2).

3) (LERIEEE L 2R LVEF DL

PYP x % & L PEMFIC 8 15 5 & #o LVEF
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DI, PIFEAREREZE T B, PIFE T REEREE12

21 % 12 5 (1984)

e
Bz RER 03432 (%), 49276 (%); W% ol )
HIEEREZE 4 ), BR THREFETH TZLhZTH
36.84£10.0 (%), 35.0+6.9(%) Lt WTFh L A &EZ
40004
EHhEDENoT. o
*Z ’C’/E\ﬁﬁﬁyﬁx‘: L 9MTcPYP D7 7 —2 k-
RREIC X B Ao LVEF &k Lz, #1% 20001 :
BRI, DFERE +2 T 507454 (%), N o
+3 T41.7+£51 (%), +4 T 5244+5.6(%) TH 20004 ° W .
ofe. FRHEZEDITIE, DFEERUE +2 T 49 (%), ) s ° .
+3 T 33.5+7.4(%) +4 T 355+£7.2(%) Th - o : i
7o, WIRAEIE, FHEEER] L b 10O AR +2, s A
+3, +4 TII, AN LVEF 0 H%EE H L ’
ipode. L L, 'D%Eﬁg +3’ +4 0)’{’%—6’ 0 ; z: é i; 12) 1'2 1Is
m%*ﬁ% & ﬁ*ﬁ% D %‘Iﬂf% LVEF ’C’ﬁﬁ}i&ﬁ infarct size (mm?)
L » - (Fig. 3). Fig. 4 Correlation between serum creatine phospho-
. R , kinase (CPK) and infarct size by PYP scan in
@ PYPRFy D44 X& mCPK fEDLL acute myocardial infarction.
[ 1 initial: initial acute myocardial infarction
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Fig. 5 Correlation between LVEF and infarct size by PYP scan in acute myocardia

infarction.

initial: initial acute myocardial infarction
recurrent: recurrent acute myocardial infarction
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Fig. 6 Comparison of RVEF in acute and chronic phase in initial and recurrent myo-

cardial infarction.

(O): initial myocardial infarction
(®): reccurent myocardial infarction

GomiE L RO oRE o CPK Ofigi
fEOFB & ko 7. & o HEE (mm?) % x,
maXCPK g (U/L) # y L+ iud, WIFHE%EH T,
y=184.0x+927, R=0.409; FiFZE( ¢ y=70.4x +
1236, R=0.364 T - /= (Fig. 4).
5) PYP XF¥ v >DHY4A XL Atk LVEF O
o 1
PYP x % v o 04 o Hmfg & 9°2Tc-PYP @
77—k SREITE B AN LVEF o
B & sk 7. Brtktg oAt (mm?) & x, LVEF (%)
oy Lyihud, WIREER T y=—1.14x+56.6,
R=—0.522; Ffigef< y=—0.33x+37.6, R=
—0.154 T¥ - 7= (Fig. 5).
(6) RVEF, LVEF O@&tiiL @tEIc BT 5
a3
1 PERAIC 9MTc-RBC 07 7 — &2 k « " 2iEE
fTv», RVEF, LVEF 2Rk 5 Z LB TE 20T,
WIFEHFEL8 G L1451, FAHIELLF] 6 1] (BH1741)

TRPELIFRIIER B 32.9:£9.0 H F IS AT L.
FEFIRICE 0T, TR L,

IR 6 fl T, SHITIRTEZRL,
FHREZE 6 5 3 il oy, 3HITERT &L

WIFEMIEF T, RVEF 03 2T 53.6+
5.0 (%), 1B E#IT 55.244.0 (%), F 4 4] T A
PRI T 50.0+£5.5 (%), @ HE#IT 57.0£9.2 (%) T
» » 7z (Fig. 6),

EREHRICREWNT, B cramiciy,
FIRAHELFF O Fl TS, 2HITERTERL,
P 6 I SplcikE, 1HITERTEZRLE.
WIFAEIER] T LVEF 033 Stk © 48.5+£4.7
(%), 1B8HH T 53.6£9.1(%) Tdh »1-. FHE
#l< LVEF oz attiic 36.718.1(%), &
PE#IT 39.3+£9.8 (%) Tdh -7z (Fig. 7).

18I LVEF i2oWT, O 48 98 2 14,
28.34+9.0 HHCHITLIZ 9Bl H 7 —F ik
Lk L. O h 7 —F Ao LVEF # x, 99mTc-
RBC 77—zt 2o LVEF 2y &35
L y=127x—-19.0 ©, X R=0.848 TH o7
(Fig. 8).

V. & %

DEREB X O MmkEERIC X ) AL EN R
WiASHEEET B B HAE, PYP 2 % % v i3 Hastiy
W& 725, Strauss 59 X, PYP 2% ¥ viC Xk

Presented by Medical*Online



1574 %E %

|
|

——o—f

21 % 125 (1984)

l————(p(OOI) ———]

/

uw
w404
>
= .
30- l /<
|7 (p€001) ———‘ '/
201 P
(n=11) (n=6)
T T T T
Acute Chronic Acute Chronic
intial Ml recurrent Ml
Fig. 7 Comparison of LVEF in acute and chronic phase in initial and recurrent myo-

cardial infarction.
(O): initial myocardial infarction

(®): recurrent myocardial infarction

SPWHBLETH DM OHEEL (1) N,
(2) %, Q) LB THEZ%E, Q) iiemE, O
CEEELUHMEE L LTWS. 22T, PYP 2
¥ v UHEATIFIC, BEEENL ORI & R E KR
RIMEiTE T, SRR ORELInE
TE5.

A Tlx, 24 o LVEF, RVEF # & LE
BRIIC Holk Lo pliiid 7n v, — RIS O 2E % 5
SHBETE, “HWEIEOIPBHE—-FETHY,
BREREE D OBETMEZ T2 o ICERERE L
BESBRESE ML LI ZWEDTHS5. L
2 LA CREER T b EREH I OB RE M 23T
2%. 20X 5L TR =AM LVEF nf
2R, D 5725 PYP 2% % L 2B T 308
EEREE, HES A X LHER LT

1) PYP ¥+ vORMELHEEDHRNEE

IMEE L Y b1 FREOBEGORIREE M B
¥5HMT, PYP 2% ¥ v 0 i 9mTc-PYP
B 3 BRI ICITY, & FmT 1,000k v ok
INEE L7z, 99mTc-PYP #3390 3% T b R R 11 7]
BTh 229, BEENMETLTWBER T,

WmTc-PYPIZ & 5.0 7 — MG R < FR Y, %
EF L4 b5, E-PYP2 X v L ORKBICE
% Ay v MgEiz 2T Botvinick #5193 300k
B bTHS }L}: LTwW32, PYPRXx v T
Btk o RHEEX K S ic+ 5w, 1,000k 7
AV El{zﬁu‘:. TDEHITL TIT -7z PYP
A F ¥ v DML R ORI sensitivity:
90.6 %, specificity: 1009, T& - 7z. PYP 2% ¥
v T false negative |3 F, %50 /NEIE TIHIE
% 4~5 AR To I ERI TH o 7. RBFFEDAE
Flhicix, OEXFTRAALGEE L HET 5 I3
LWE B, iR EESR o B 23 iy b s v
ERRE oz b hrdb b ¥, sensitivity (31
KOG L —F LW,

¥ 72 9MTe-PYP D7 7 — 2 b « X2 B IF LN
JEDIERDOFHHA T &, HHEEOBMEMER DI
R BHETE . Parkey 59 {3, 99mTc-PYP #
S BEBOL T — VRIC X 0 DHNIED LK O T
¥fToTW3N, EELDERLE77—R b -
NREDOFHBLE - LEOEHAREGR G S .

Presented by Medical*Online



77 —=A b NAEEGALZ PYP 2% v 2 X 5 AR OAEE RO M & OBERERT Al 1575

60— ]
50~ =
L]
co
L]
~ 40 .
w
\;J o
o 307
o
‘g - o initial
§ 204 o : recurrent
2
&
Y =1.27X - 190
104 R =0.848
N=9
<
)7 T T T T
0 30 40 50 80

Angiographic  LVEF (%)

Fig. 8 Correlation between LVEF from radionuclide
cardiac scan and that from contrast angio-
graphy.

() INERIBEREE & maxCPK, Al LVEF (Ot
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B R FEAE BE A0 B & ORI & Hele ¥ % & K-
FI 53X O KI 01961z +3 L FTd Y, KI-FII
o 2 ), KI-FI, KII-FIII o4 1§ +4 25
L7z, KII-FI ¢ +3 #5R L7 b O Atk FRERD
FERICH LBURTERTEEER B KR E Do, 20
—PlE R &, DR T R A e 5
M2 5. O ERE & ™ CPK o fEix 9] %
%, BHEICBWT, FEOELZRLEDEI-
oo ZOZERFPELPLHELTVWE LS,
MR EE T AL & )k % 23, ™**CKP fii &
OHEREL BV EEZRLT WS,

WIFAEIE, FAHIZEICHSWT, RAiBE L THREEENL
by, 2o LVEF % g L 72 BEREER
oo, THIEHIFE, THEZEICIS T D AEEE%E
WINGE DD Th o7z, 2T, LMHEERE &
L4 LVEF % ik 2 L FEES Lo 7.
&S ICDERE +3, 4 oW THIREELH
HEY BT LAEROERD o 2.

3) PYP XF¥ v DY XL maxCPK, AtEHl
LVEF ) LH#%

PYP z % v VMG OIL A Y TAMFERD
KESEHETES., 22 TR 7400 OB
GomEzHNL, TORKHEEZHEESF A XLL
T ™XCPK L o % kK 7. #IFHEET R=
0.409, F4HZET R=0.365 L LF L b i aho
7z. L LPIRHWES X OFEET—FZERTE,
zh#h R=0.580, R=0.553 ¢ PYP 2% v > D
K& &3 »*CPK LH»H o7 Zh b 0—f
T PXCPK DfERELL HBbhlholclcd &%
2%, Eio, PIREELHEHEERWT ™CPK
L PYP 2% x v O A XL THLHEDNE
oz,

MY 4 X & AdE#I LVEF L oA 9] F %
T R=—0.522, %< R=-0.154 T& - 7z.
PIRMIE T, HEY A X L atko LVEF i
HER D 525, FEETIMEER V. i,
gL T, SYEUAEEIIN X TRRIBE O O
HEOIENRVEFRLTVWDI D EEX S, 2%
D, AMEEEEER Oy 4 X2VNE K, Ao
LVEF 2MEW54A, SEOHEENIRRLY, &
LADIOR  7HE 2 HES D Z L HALET
HY, ThdoFtRE, ERGHOREICEL.

(4 RVEF, LVEF Q&ttiiLi8Eic B3

e 23

FEBRHRICEWT, PIREELEHEECHER
OFEE B LD P oI, A, BRI
et 5L, BEED S VIIMEFRNIEHE A,
o le. EEBRHEBIZBWT, FIREZE L EHEET
BEEND oz, UL, avkil L8k z g
LTLEED 2 WIBEOHIIW R R h -7
DX D CEHHEED SO EED LERE TR L
FEEEIETLTWS bo0, AEEEZRZA
TWe. EPIREE, BHENThORETY,
S LB & e L, HEDEMN L, Rigo
LA T % X ) i, 2 LVEF T&athl
HHEOTFREZHETE Y S. (LI TF—F NV
12X 3 LVEF & 9mTc-RBC 77 — 2 b + /%
#:o LVEF ofa i R 4F T, Atk s LVEF
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B) FEOFRHEIZOWNT

PERLI D PYP 2% ¢ v T X BHIZER ORI
fThhT&k. LrLaiicyr—x2 b« 32
HEE O LOBRE R 6 L7 v, FHE S
ZOMTcn 77— 2 bk » N2EICOEH3XPYP
A% ¥ U ERATL, 2YER0.OBREIEM & L
O % RIRIZIT - 7.

PYP 2 % v 113, SMEEEERORHIBED sensi-
tivity (W25, MEAFHICEK T L TW S HE%E
BCHBMEHH AR w &, BESOHEEOREL
DT UGBS L TWARWE &, F7%E
REBEBICIERSARVWC LT, OFEREN
HEE L 2L —ET2bIFTRAENVWY., Zokd
SO FIEZE o EAE £ E % 9" Te-PYP 7 7 —
Z kN« NI X B LVEF 2 Tf7»7-. PYP %
¥ v v OB O, FEASY 23, & ORRELL
BEEICHEBEZEX 20 2M5 Z LITHROHED
£, % 7-FHE%EH <12 LVEF I X Y BIEMAE
EROWNY 2HET S LTHHTHS. Tz
&3, BRIFMEIRZ ORI EE RIET L v )
Hood 50 #ENS VESITFHHhD. 2&IL,
BRI 9nTe-RBC 7 7 — & b« 2Tk Y
LVEF %3k, Stk & @ o.omne 2 g+
itk VRBBlErTES.

ET, ARHEORER TI1&, AE~0 ¥ Tc-
PYP ®#EHt, RVEF OfKTF 22 6 i Tn510,
AWFFETIE, ARBEOEFNI L2 o2, Ak
EAEMEGCERT NG, ER0Rk b TAE
BEEEDIEN Y L & bICHEBREL I TE 5.

V. £ & &

APk mmge3erc, PYP 2 % v v ¥ MifT+
BRI, 9MTe-PYP 7 7 — % b » R RIEICT, L
BEEEME 24T o 72. PYP 2% + o o D i I
LIFHES A X2 Wl L TR OREHRiR 5.

1) PYP % v o OOFERRES 3 £ 0B iER
DFL SR LT WA o7z,

(2) fHES A X L 24EH LVEF 3, #%E%E
18 5l R=—0.522, F4F%l 15| R=—0.152 ¢

21 3% 1282 (1984)

Holz.

Q) PIREELHHEELLEL, 240
LVEF %35 (p<0.01) 3% - 7=.

A, PYP 2% ¥ viC X S HEZER OB I
%, 99Tc-PYP 7 7 — 2 | « SN 2EIC X D OHERE
BITHOenTE, QMHOMBEEDLHEEICKIE
THRERHETE, HEEDRIHRHOREIT D
XY, THOHEICHERATH - .
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Summary

Evaluation of Cardiac Performance and Infarct Size in Acute Myocardial Infarction:
Assessment by Combination of First Pass Method of 9nTc-pyrophosphate
and its Myocardial Scintigraphy

Kohei HAYASHIDA*, Tsunehiko NISHIMURA*, Toshiisa UEHARA*, Takahiro KozUKA¥,
Tetsuya SumiyosHI**, Muneyasu SAITo** and Katsuhiko HIRAMORI**

* Department of Diagnostic Radiology, ** Department of Internal Medicine,
National Cardiovascular Center, Suita, Osaka

This study was done to evaluate infarct size
and ventricular function, simultaneously, in acute
myocardial infarction by 99mTc-pyrophosphate
scintigraphy (PYP scan) combined first pass
method.

Of 36 patients suspected of acute myocardial
infarction, 29 patients showed positive uptake of
99mTc pyrophosphate, the sensitivity and speci-
ficity were 90.6 and 100 9, respectively. Of positive
29 cases in acute myocardial infarction (AMI),
initial and recurrent AMI was 18 and 11 cases,
respectively. Correlation between infarct size by
PYP scan and left ventricular ejection fraction
(LVEF) was R=—0.522 in initial AMI and R=
—0.152 in recurrent AMI, respectively. There was
significant difference between LVEF in acute phase

and that in chronic phase (p<0.01).

Comparing acute phase with chronic phase,
right ventricular ejection fraction (RVEF) and
(LVEF) were improved in 6 of 11 cases and in 9
of 11 cases of intial AMI, respectively; those were
improved in 3 of 6 cases and in 5 of 6 cases of
recurrent AMI, respectively.

99mTc-pyrophosphate scintigraphy combined
by first pass method could evaluate not only in-
farct size but also biventricular function of AMI.
The assessment of severity of AMI by this com-
bined method will tell prognosis of AMI.

Key words: 99mTc-pyrophosphate scintigraphy,
First pass method, Ventricular ejection fraction,
Acute myocardial infarction.
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