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FIAFLIERY VERLEIY VTS T T 4
SPECT (Z X % .L i 22 55 D %2 & W) FEAh

WA fEe
FR R

@il AR
sl R

Ak OH' ML HE

WA HEth*

BE'S Technetium-99m pyrophosphate single photon emission computed tomography (**™TcPYP-
SPECT) # VT, AU BHEEROERNFTMiZRA. 16 2 5 1 2 L7z SPECT F—#2 b, HER
LHIERD 4 voxel K & K, TOHEFEEROKE S0IEEL L. BEMYELLHEERE 41 flic>nT
B L7, BIBEEEEEHITIX, TcPYP-SPECT 2 X V#E LIcBEEROKRE & L, v'—27 CPK fEL 2Tl
LY v F2°5 5 SPECT 0 extent score & ORI A RO EMBEZBw 2. 7z RLLEERIEIC X 284
B X CBHEHOEERHE, A4 o B~ 0EZRHROEANREE L VAEOAMMERED,
DEBEOTHERICERLEL M. —F, TEEEFTRWFhoRNEBIZSWTLREOHMEZE
bhY, BRIBEhIAEEEAFHORBI S VW TRMESLELEX L.

L # &

D EEESHE CEEROKRES S 2 HET S
Zlid, SMMAMHE HOTRR20RBL, B
BT HZTFRT 2 0BEID, it
bh s DRMEOHRAEILFERLEXD
hTwnaD,

Technetium-99m pyrophosphate (9mTcPYP)
DY YT T 7 1 BRERE DO & A
ZcRE T3 FEE L LTHWSh, 55—
BOOEEROKRES S LERT I HFEVRE
ShTw32 9, JF4, single photon emission
computed tomography (SPECT) m % L £ &
IZfEyy, 9mTcPYP-SPECT & LT HERZ =K
THICBER LB LY, BEROKEXSE
EREMICFHET 32 2 L3R BbNBEHICh-T
&1, R CRMELHEERE 2 5K L
L, 9mTcPYP-SPECT # HHW T HERO kX X
* LR RbeiE R AR
=i 6345811 H
B 63412821
BIRlERY | ERATREEH 3-1-1 (8 812)

TN RFEFRHEBENEEET v 7 —
WA B OE

P ERAMICIHMEL, MEROKE SALEEDCTE
ETh 2 FHERRL 2 oRBHE I RETRESY
FARBZLEZEHML L.

IL ¥ %

SR, LERPB LU CPK 0EBHELL YA
MREEME D EESE L BT S h, RILFRTFRBe
BREFIC AR L2172 dR L L. 205
5 RAEH EH 3.2 Afgic 90TcPYP M & v F
7574 BHTL, 5 F—BOEKHEICT
Parkey &3 0 +2 PI_E T h o BT @ ¥nTcPYP
DR Y AH 2B = FIEEERENFIIZOWTH
WAt Lz, MRl B 37 4, &HE46], Fi5
SEHS 12 63.749.2 2 (40~T8 %) T H o7z, %E F
# 9mTcPYP-SPECT 57 R bafBE b g, RBTEE
REE, LEGFERTEE, RIBELRHEOEEL ST
EERRERE (AR 2T Bl L, TRE, TEREMREE, #REE
BEEQEESOFEL L TEEERI ) 14 Hlo
QBT T HES B L. AR R EER
M ¥EAENT (PTCR) ZHEfT Lcfliz, AFE274]
b6, IRHUFARSHITHo. T 1514
#ith 8 f5jic 9mTcPYP-SPECT FiH & Y A=REE
DAPEERD .
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IR 32416 B (1~8 ) ic ¥mTcPYP-
SPECT # jifi T L 7z. 99mTc pyrophosphate 20
mCi 24 LRIk V SFEFHFEL, F1E
BEEC X 2 DERRLEER 21TV, S
DEZEEHR(LVEF) X O AEEFHER(RVEF)
¥ 3k, 120 504%1c SPECT $44 % 4 - 7=. SPECT
5 — »In4E1x high-resolution collimator # 33
LieHv~Hh 25 ZLC-3700 (v—2 v 2 %
T 180° @iz, 325, 1 Ko % 1080
M TIF o 7. F—x HEiciz SCINTIPAC-
2400 (B EBUIERTIY) 2 v 2. SPECT H#kik
L LT Sheppand Logan 7 4 % — %R L,

TRANSYERSE IMAGE 21
12 8864 s 3 7
99mTc-PY 4 # #
20mCy . . Y #
ABS-0. 08 #

T . J . ./ L .
% 1.00

8 ) 1 11

REST 0
49V M IM:01928EH103. 1M MATSUYAMA REDCROSE
‘TH(ANSVEISE IMAGE Méxe30%
‘12 B8 86
99mTc-PY
20mC 1
ABS-0. 80 a3
T 84
X 1,80 929.2
112517.0
34481.0
IM:01928EH105. RO
54
PEST
497 M IM:0132BEN1A3. I¥ MATSUYAMA BEDCRASS

26 3% 4 5 (1989)

I IE 13T 72 2 o 7z

BEEOKE S OFHMOKLY, TF6mmiET
25 A & L7 SPECT o transverse {4 16 %
&€, DFCRLKE COTcPYP 4%
Ed -G 1 ¥ & B/ L 72 (Fig. 1 £&). Haska
B DR~ DEF DL voxel ¥z FHET 52
iz, EEREGO MR X CDHHEEIS 2
AFEizTHEA ROl 23&E L (Fig. 1 LA).
EEfl/EFY 7 b command mode "SQROI |
PRVWTERERFHE 21T o (Fig. I'F). Do v
M UR i FRAORMO ERICESE 16 254
2 pixel FOHFEKIT L D 4095E L, ED
By bR piEsS%helk BBIOZT AR
pixel HOFERD v v MERSIIIE 723 I HE IS

RHNSVERSE 1HAGE 191
12 6

64
REST
49Y M IM:@192BEM103, 1M MATSUYAMA REDCPOSS W

TRANSVERSE IHAGE
8 86

12
99mTc-PY
20mCy
ABS-0. 02 *Cut level(X) - 4
ECT *Cut level(count) = 14
X 1.00 *Total voxels - 24278.0
*Total counts - 1220221.0
*Counts (BG sub) - 280329.0
((m
\ £
AU

IM:@1928EM107. RO

4y M IM:Q1928EMIBI. IM MATSUYAMA RELCPOSS «

Fig. 1 Measurement of myocardial infarct size by °mTcPYP-SPECT. 16 transverse
images were displayed (the upper left panel). Each ROI was encircled in a image
which showed the largest 2*mTcPYP uptake into the heart among 16 images (the
upper right panel). The number of voxels of myocardial infarct (the lower left
panel) and the thorax (the lower right panel) were calculated using command
mode “SQROI’’ (Shimadzu Seisakusho).
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Foohiz., FRLERICL VHE L EREHE
LHOERo voxel ot E R L L 25, AE
» B1F 7 EFER (r=0.80, p<0.005, n=35) #%&
DT, HEROKESSEZEER O voxel ¥t
Hazfo voxel ¥ Lol LTEARETRT 5 Z

LIk, AEROKESICLAEKELMHIEL .

BERER 12.3L£71 HHIC 20T 0 v v F
75 7 4+ SPECT('TI-SPECT) ##1TL, #RE
#3%5< (Bull’s eye) #k 2> 5 extent score & L TK
EOEEROKRET SR EH LA, 4013 &I
%, AL T 3 o PIEEBEICX S
9mTc pertechnetate #EEOLEXNFMOEEE %

T L, 18M#io LVEF X RVEF k7.

7, ABRE#KL Y 6 R & ICRMBIE L 7oL
#HCPK XY, £—2 CPK fzRniz.

FHREM oMK —KEFRRIC L 358N
RELRHV TR . HBERKOFEEREICE
Student t-test  fivy, p BN 0.05LLFDHEEEEF
BELHELE.

IV. #& 3

9mTcPYP-SPECT ik 2 HHEROKET S L/
KL VHEROKRESOBELLTHAVYLATE
72— CPK fH: 0% MR L7=. Table 1
IZRTIEL, Afpr—2s CPKEZRIEL
Bz 24l BT, MHEFKEE r=0.53 (p<
0.005) A E /s IEMHE % F 2 (Fig. 2, A), T

11 T A EoHMBEEE S it d - 7z (Fig. 2, B).

MEEZEbLERISHlIZOWTRFLIZEZ A,
b THEA (r=031, p<0.05, n=35) E4
Ef57e.

Ll 2 TI-SPECT Z jEfT L7 21 flic>

TSPECT mBull's eye R RiEICk VB bz ex-
tent score * EEFEEOAKZ EDIEELL, =
& 9nTcPYP-SPECT i kL 2 HEROKE D
HBE L 0B Z R Lz (Tablel). ©—~ CPK
HoBE LREIC, A UFTIEENIEMHEE
(r=0.70, p<0.005) 37z (Fig.3, A)micxt
L, I #74) (Fig.3, B) BXUWH#EzADbER
21 B CRABOMHEEEBOE» o,
BEROKE SGEEROLEREICRELRIE
+z LRmohTnaLY, 9¥nTcPYP-SPECT i
T VHELIFEEROKRE SHLHEICHELT
WBhE»ERIMNT 5 BT, FEEE RL.OE
EFE R AT LB ER o S B X OB o
LVEF, RVEF & 0% #af L. Fig.4 IR
+Z&<, LVEFLFEERORE I LOMICAR
TixAaMH r=-0.67 (p<0.005, n=18) LW
1BMEH r=—0.75 (p<0.005, n=25) NANEE
2E». —F, 1 sk, gMfivrh
{, LVEF L oficEZ0HBEEED A o7z,
AL IzAbER2EKIC W TAHS LAMEH
LVEF L FEHEORE S LOMCH WA O HEEA
(r=—0.41, p<0.025, n=29) #i» 7=. RVEF
CEILTORMLED, AR IH#IUv2Ko
ZME 7 5 BRI o RVEF L R0 DO DE
FEHOKX I LOBICRABROHBEERED L1 -
7. WicAMR G1L1.58%, 1~THHK) » 518
MEHT (40.3413.2 A%, 25~87 A{%) ~» LVEF
OELE B LERL 28> W TR Lz, AR
17 f5 i3, LVYEF 0 B2 E(L, (BHEHLVEF -
Zi:# LVEF) + &k LVEFx100%, Lii%E
BoAkE S LoIcEENADHEE (r=-0.50,
p<0.025) % @w = (Fig.5). +ibb, AFETIE

Table 1 Correlation between ?*mTcPYP-SPECT infarct size and peak CPK activity
or 201TI-SPECT extent score

Myocardial 99mTcPYP-SPECT MI size (%) 99mTcPYP-SPECT MI size (%)
infarction vs. peak CPK activity (IU/L) vs. 201TI-SPECT extent score (%)
Anterior MI r=0.53, p<0.005, n=24 r=0.70, p<0.005, n=14
Inferior MI r=040, N.S, n=11 r=-—0.50, N.S., n=7
Total r=0.31, p<0.05, n=35 r=0.28, N.S, n=21

r; correlation coefficient, n; number of patients
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Infarct size by 2™ TcPYP-SPECT (%)

99m

B E#*
Anterior MI
y =0.00051x+1.24
o
e o r=0.53, p<0.005,n=24
i L]
L]
ST L]
L]
| o ,J
/ )
.
| o .
. ®
i .,. . .
L 1 L i | L I 1
5000
Peak CPK (lU/L)

26 % 4 5 (1989)

B Inferior MI

Infarct size by 2°™TcPYP-SPECT (%)

5000

Peak CPK (l1U/L)

Fig. 2 Correlation between the infarct size measured by *»TcPYP-SPECT and peak
CPK activity in patients with anterior MI (A) and inferior MI (B). 8 patients with
inferior MI had right ventricular infarction (squares). 11 patients (open symbols)
received successful PTCR within 6 hours after the onset of MI.

A Anterior Ml B
—~ ~~
R R
~ A
- -
(&) = =

E 10 y=7.13x-0.47 8
& r=0.70,p<0.005,n=14 {{l,
o o
a ° a
(8] (3]
- [

s

> 5 °>
Q o
)

N N
7] 7]
o °
s 5
£ | £

0.5 1.0

20
1'l'l scintigram extent score

Inferior MI
10|
o]
5 o]
o
[ ]
[ ]
| o ]
0.5 1.0

201 L
Tl scintigram extent score

Fig. 3 Correlation between the infarct size measured by ?°mTcPYP-SPECT and 201TI-
SPECT extent score in patients with anterior MI (A) and inferior MI (B). 5 patients
with inferior MI had right ventricular infarction (squares). 7 patients (open sym-
bols) received successful PTCR within 6 hours after the onset of MI.
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-
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Chronic phase
100
y=-5.9x +55.5
° r=-0.75,p<0.005,n=25
[
[ ]
[ ]

5 10
99m
Infarct size by TcPYP-SPECT (%)

Fig. 4 Correlation between the infarct size measured by 292TcPYP-SPECT and LVEF
measured by RI angiography in acute phase (A) and chronic phase (B) in patients
with anterior MI. The patients represented by open circles received successful

PTCR.

Y= -72x+186
r = -0.50
p < 0.025, n=17

50 °

% change of LVEF ( % )

-50 L 1 ] L 1 ! !
1 2 383 4 5 6 7 8

Infarct size by **™Tc PYP-SPECT ( % )

Fig. 5 Correlation between the infarct size measured
by *mTcPYP-SPECT and 9 change in LVEF
from acute phase to chronic phase in patients
with anterior MI. The patients represented by
open circles received successful PTCR.
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W) 25 083 (L7 — VERBEA) ~#mLc L8
HELTWED, KFETR DL I BRFEL 7o

Presented by Medical*Online



474 BE#

TWiaWwkd, FETE 320HWHEEIICEEE
ST S B. £, H v bR EEA
BRIV DAO%L Lictkd, IEBIEEE
PHEL L ETRETEBFEND o722, K
i, BRICHETI/BRL LR 1.

Ebic, RECX > EERERME T 5 &
B LT, 9°TcPYP 2HEER P oA E
WO AOYLBECRY L HRICRLR RV A
ih, &LRMFEOET LIEEFLET~DOERD
AHHHCRDT B EERH 5D, Z D 9TcPYP
WO RAHPEER~OMKIZ L Y HEBEZTITZ L
WIORBRIRER, By PLRALOREFEOR
LT NVEOBRIC X 5 ONEEEREE D
WAL RRLEBRVEEZLRBD, L
S TR TRLEL DT, ¥mTcPYP-SPECT
Bz, #k0 77 F—BERHEE N,
TV ERACHEERORS S ERPMCHET S
L EAJRBIC L72as, #axHE (8) &L LTHIET 20
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26 % 4 5 (1989)
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BEEOKEIVLIVKRESHEESL TV S 4
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201TI-SPECT o extent score D4 ix, = D score
DEZHEROKRZ SO 2TTHRETHS L
L—EAELTEFbhS. &bi, DEEDIRE
T&% 3% LVEF ® RVEF 04V FETH 5. =
o OREARERT 310, AEEESHFT
BAEEEROKRT S LESHEROKRE S LI
ST THET 2 HEERITILEED S LEX
bh3.

9mTcPYP Mfiv v F 7/ 574 IC X VHEEL
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Fig. 6 A transverse image of 9mTcPYP-SPECT in a 64-year-old male with acute infero-
posterior and right ventricular myocardial infarction. The retrosternal hot spot
arrow heads) shows 29mTcPYP uptake into the right ventricular myocardium. The
larger hot spot at the left side is inferoposterior infarction.
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Summary

Quantification of Myocardial Infarct Size by Technetium-99m
Pyrophosphate Single Photon Emission Computed Tomography

Hiromichi YAMAMoTO, Takaya FUKUuYAMA, Makoto AokI, Tetsuji INou,
Toshiaki ASHIHARA, Shyohzou NABEYAMA and Yuhsuke YAMAMOTO

Cardiovascular Center, Matsuyama Red Cross Hospital, Matsuyama

Myocardial infarct size in 41 patients with the
first attack of acute transmural myocardial infarc-
tion (MI) was assessed by technetium-99m pyro-
phosphate single photon emission computed
tomography (**mTcPYP-SPECT). A ratio of the
number of voxels of 2mTcPYP uptake into the
infarct area to that into the thorax was calculated
as a parameter of MI size. The ratio was positively
correlated with both peak CPK activity (r=0.53,
p<<0.005, n=24) and extent score in 201TI-SPECT
(r=0.70, p<0.005, n=14) significantly in patients
with anterior MI but not in patients with inferior
MI. There was also significant negative correlation
between the ratio and the left ventricular ejection
fraction (LVEF) measured by RI angiography in

both acute (r=-—0.67, p<0.005, n=18) and
chronic (r=-—0.75, p<0.005, n=25) phases in
patients with anterior MI. Recovery in LVEF at
chronic phase was noted in patients with small
anterior MI but not with large anterior MI. 8 of
14 patients with inferior MI had right ventricular
MI, that might have affected evaluation of MI size
and resulted in no correlation between variables.
It was suggested that 99mTcPYP-SPECT was a
useful method to evaluate MI size and to predict
prognosis of cardiac function in patients with
anterior MI but not in patients with inferior MI.

Key words: 9mTc pyrophosphate, Single
photon emission computed tomography, Myocar-
dial infarct size.
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