(R )

AV B " Te-PYP Oy v F 277 7 4 —D
IR A PR & R A
SRR FE T B 0 5T & Hhus i ——

g Bt Ml sLEF O g AT R RIGT
&F EB=r 0 W o KEF R DR fup
S0 SN A o B <~ G 57

BE Y"Te-t'w Y UROHY v F (PYP v F) & HEfT L7766 (OFBEZE66H, Z oo 104)) &
e U TRtk OBEEICIsT 5 PYP o F oBRAE Atk & RO W TR Lz, #EEHIC PYP &
VR RO IZ X D grade-0~1I1 o 4 FHic /0T grade-I~1IT %% dH Y & Lic. PYP v v 7o
SomEME I BEEREE 7T HUAN T, £ sensitivity X 91.49%, specificity 1% 90.0% Td 7. grade 238
©, maximum serum CPK value (max. CPK) ##E+ % Z L i3H#TH Y, max. CPK 23 300 mU/m/ L\
LETRPYP v FIc & ) 2 CHREREZ RIBTE 7223, max. CPK 23 300 mU/m/ {27z 72 v fEZERE Ci
sensitivity % 26.3% L{K2r o7z, 99MTc-PYP OIEFR K & 72 5 HITEDOWKE bL—A L TR
P A & max. CPK I3piBER X OMUBERIZERE © M P BERESERE 2 A b /2B T r=0.57, jiEs L OMUBERE
JERET r=0.69 DAL IEHB & %0 7228, M TESHER Tl S HBRRY bhin o, FREEEZE30
filrh 8 4l (26.7%) I T PYP v v Fic X D iER O AU & BT LS, 2 L icfufFBiE EoRTR (.t
TR 3 L OBIRELAE) 7200 Tl 2R Ch - 72 2 flicks W TS EO KA TRETH Y, PYP v
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VFEAEBEEOZKICEDD THRATh 2.

L # §

TAR IR e O SR O BB 58 3 5 DML R 0
HANIHE L S, 2 At ON BRI
fimicx s 9Te-'n ) VR v v F 7 T 7
4 — (PYP v o F) i3 Hiz gk cd v, Z
OB ERIE ERIERH S h->2H 5. LirLb
P T AR O BRR A FEA I B 3 2 A ey
Mg nt=h 2 T AU REELE © ZEc B
%5 PYP v v F ORERIE M & BRAIC oW TR
Pl

* A R R A RN R
LA [R] TR
ZhFSTAELH TH
BAsRZAr ST4H4H 26 H
BIRFERAG © B o LB BT AT F 258 7 78 1-98

(3 470-11)
At B R AR ENE
i jiE

L ¥ &%

19794 1 ] 4 5 19814 6 J] % Tl YBiic TPYP
v v F B AT L7645 (33~87 1%, 64.0 5%), %%t
Hb Lic. 209 bERER, OENE X O
B b, 2V v LY vy F e Tk ) Atk
DAL L 2 S iz it 66 41 (33~8T5%, Wi
63.81%) TH Y, TOMIEMILLAE 4 B, T2
EWZ w v 7 24, RECPOE, BRI BE%E
WM g o PEF& 45, endotoxin shock, AR5E2A4
W7 w7 L LREEFROAGHFIB RO 1 flo
711041 (52~83 5%, ¥ 65.1 %) TH - 7e.

. # P 3

99mTc-PYP 20 mCi % B F i #1414,
37,000 k— A DT LAY A —F—REELE
Hy i #v<=Hh 27 (RCICI635LD)ic Xk Y,
IEff, SH=AHL (30°, 45°, 60°), Zefli, 55—
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30° 0FEH 6 Ao PYP o o 5% XB7 1 L4
IRt L 7.

1. PYP S VU FiR{R&K A HA sensitivity &
specificity # & U\ grade & max. CPK ()B8{%

HRAREBRE o s 3L 0EAMIC X Y FREST
7z PYP o0~ D4EFRE o 12 BE & grade-0~III
D 4FETHIE L -, grade-0 ZEFEBE D b ik
Wwip, b50EIPEbLW L o, grade-ll i3
B L REEE 0, grade-IIT i3 E & 0 RV ERO b
%53 oL L (Fig. 1), grade-1 DL % &t .0 A%
bY L.

ODFBEERlIC W Tix, BEABES &V ML
creatine phosphokinase (CPK) {E#: 25 £°— 7 fliic
FliET 5 £ T 2R MBICRLE TV, ZOE—2
f % maximum serum CPK value (max. CPK) &
7.

PYP v o F0FE[EIZ12F random 2T b T
WBEDRIE I B HITAIRKATE Y, &A5EH
DY vF G, grade, max. CPK X Y PYP
VU F RGO RERSERE L, ZOHRNICR
BESER S NIERME R L L TREOHEED
ZWTIZEBi1F 5 PYP ¥ o F o sensitivity L speci-
ficity iz >\ CTHRET L 7.

& iz grade 434 & max. CPK # %t L T
grade 4387 & max. CPK # #fE T % 2 1 &y,
%72 max. CPK & PYP v v 52 Xk 5 WO R
2R (sensitivity) & OBIRICOWT HLIRFTL 72,

2. PYP Y UFIC K BHIEEmMMRD T

BRI RE 3T b h 7 grade-T DL L o ik
B X OIBEEE25H L AR EY fEb v TEERE
ZE (T REREZE) 11 I > W THEEREEG K L 7x
5HEDOY v FHT, HERDERE XB7 414
EThr—2xL,Goodman #:#{ Medical Graphic
Analyzer System 1 # fl \» T Z o0 ifEifgx ko, &
DICEMEMMHEL M T HERHZEHL (b
v —2#4), max. CPK &xthb L T & o
DEFHEICOVWTRMN L. Sbclv=h2F
IOk VBB O ERE R I RE 2 ATEE R X OMUBESE
28 L IETH 25 R 7o # T BEREFEREIC /0 TRl % 1
max. CPK & SO AR 2 15 - 1c.

19 %: 6 5 (1982)

Lt-Lat.
00-97-12-8 T.T 74y.M.

o

O 08-76-18-6 M.H. 61y.M.| |

Ant.

RAO30 LAO30
|] 10-20-28-5 K.0. 74y.M. | ||| 09-44-76-8 S.5.69y.M.

Fig. 1 Grade of Tc-99m pyrophosphate myocardial
scintigram in patients with myocardial infarc-
tion.

Scintigrams were graded on a scale of 0-I11
based on the level of radioactivity in cardiac
region. The grade refers to visibility of the sus-
pected lesion and not to size. Grade O represents
no radioactivity, or indicates minimal activity
attributed to background. Grade 1 represents
definite increase in activity less intense than
bone. Grade II represents activity equal to bone
and grade III represents activity greater than
bone. Grade I-1II were regarded as abnormal.

3. REEEDEH

LEPRBICOLEERSSH Y PYP o F1EFTH
EREFE O DM W RTRE 2 iEf (Fig. 2) Lo
BRI DS 75 < AT SHEFE O A S AN 7 EH] &
Bholeh, BEOEBEIZ VI LLHY VY FE
IV Ty rFhE PYP v U FRICER
ALY THEBEONBROEIT- T2 L. %
L TASHEOZENIC PYP o o3 L o BESR
HAThs0ri RitTsiznic PYP v o F L ffT
B Lo L& i L o, MfTEiEORFE
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LAO Lt.Lat.

M.S. 54y.M. Inferior, Septal & RV Myocardial Infarction

Fig. 2 Tc-99m pyrophosphate myocardial scintigram
in a patient with inferior, septal and right
ventricular infarction.

Swan-Gantz % 5 — 5 A ic X D BB IREEA JE
(PCWP mmHg) & X O .L#FIRE (CVP mmHg)
HIE L7z,

VI. #& 3

1. PYP > U FRE KB, sensitivity &
specificity £ & U\ grade & max. CPK DR3{%

RS <13 grade-111 274, grade-11 2343, grade-
1 647, grade-0 10f] <, JERIZEHECix grade-1 147,
grade-0 9 il T v, HefgmEliz B L & Fhix
SRS (I B 5 PYP v v F O sensi-
tivty (3 84.8%, specificity (% 90.0% T& - 7=.

SRS 6S Flic B 1 B FIEN H PYP v o
FHfh £ TOHIMN L grade 5 L O grade-0 D FEHF]
» max. CPK # Fig. 3 iz7;53. 7 HLANIC 58 f
DL BESERH HREE & 52 1), grade-0 O fEH]ix
541 8.6%) THbH, Zih b ojEH O max. CPK
13 146.8+71.8 (V45 + FEH#E(R ) mU/ml & ki
BETH -7z, Zhicw L 8 HHUKRICHRE.2 X
i 72 7 1< 3 grade-TI1 o 5 F] 1 3B » & h ¥,
grade-11 2 5] (28.69;), grade-1 1 {5 (14.3%) T
grade-0 (3 5S4 (57.19)) F7fEL, L b 2D H Db

No,
201
Grade
H
154 Ei [}
S -
O o
* Max.CPK
104
54
s 408

R X0 X 3m|
8 9 10 15 17
Days

Fig. 3 Relationship between days after the onset of
myocardial infarction and the number of
patients with each grade of Tc-99m pyropho-
sphate myocardial uptake and the maximum
CPK value (max. CPK). Grade III was found
only within seven days after the onset of myo-
cardial infarction. Five false negative patients
were found during the 8th to 17th day. Hence,
the appropriate timing of Tc-99m pyropho-
sphate myocardial scintigraphy was within
seven days after the onset of myocardial infarc-
tion.

2 5 » max. CPK {3 594, 408 mU/m! L &l T b
St. LizN->T8HBLMD PYP v F 02
Wik T HEAR O 2h & VK<, PYP v o Fig
o BRI ERIE T HEANTH ~ 7. TH
PINICBRERfTbh iz 68 flicksit 5 PYP v o
DML ED ZHT Ikt 5 sensitivity (X 91.4
%, specificity (X 90.0% T -7z,

Fig. 4 1255+ & 9 ic grade-l # [& i 1 4 grade
I2 3 % max. CPK 0 3ff i3 grade o LH.ic»>
ncHnT a2 EmE 5L, grade-0 & T3 kot IIT
LofliczhEhp<0.01,p<0.00l DFEEZ R
», grade 1l & I offic $ p<0.005 DHEE %
Hbi-h, gradel r N oficiz AEEL RHE
thotz. F7- max. CPK 23 300 mU/m/ Ll ko
T2, PYP Y U Fick VEERLBRHTE
7243, max, CPK 7 200~300 mU/m/ @ #£ <210
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B 2 1] (2090) 23, F 72 200 mU/m/ Kiifiod 9
th 3 5] (33.3%) 45 grade-0 T& Y, max. CPK 7%
300 mU/ml 27z e WEETIZ PYP o U Fic X %
BEZEDMRHREIFE L KT L7z, F7 grade-1l
HI T max. CPK 3R IC A L TR Y,
grade 738> & max. CPK ##EE+ 2 o L2 NE
ThHoiz.

2. BEEROFTME

WE%EM A% & max. CPK (2B X OMUREREZE &
T BEREIE 2 N % 7o e < r=0.57, §iihgs L o fleE
gD ZOPETIE 1=0.69 DA (p<0.001) £ IF
AR % 58w 7= (Fig. 5 33 X N Fig. 6) 3, #liTHEERE
JERE T E A FBNZERY b h o 7o (Fig. 7).

3. HAEEEOBH

PYP v v iz & Y TFREGHII0M 8 ] (26.77)
CABHEOAH LRI, 209 LILETRRE
LB H Y PYP v U F R CHEHEDOD

p<0.001
max CPK p <001 p<0.005
mU/ml
/J’ @ 1560
~ /,://
° : T
800
®
R
[
600 :0__
P ]
] ®
[ J
400 [ J [ ]
% ~
[ ® T o -
P [ ]
[ ]
2004 ® - ®
[ ]
{ o <
° e -
0
146.8:71.8 | 321.5:58.6 [316.41235.2|581.0¢277.3
Grade
Grade| @ | I M

Fig. 4 Relationship between each grade of Tc-99m
pyrophosphate myocardial uptake and the
maximum serum CPK values (max. CPK).

19 % 6 5 (1982)

W23 nJHE T & » T2 IE B X 4451 (50%) TH - 7
(Table 1),

BN & MLATBIRE & o BfR TS L O
BERT 2045 19451] (90 95), ol T HEREZE 7 7] ) ©
PCWP 3 CVP X W Hfi % /s L7z. PYP v oo
THEHED &P Y & L7z 6 fFlrp 4 4] (66.77
T3 CVP i3 PCWP L L vy, b L iEER K
VEfETH Y, CVP 3 PCWP L W EfiTd -7
2HNT PRI LD Y PYP v o T2
THEHHED Y & LIERITH o7z, £l CVP
73 PCWP X 0 & T & Y M{T8hiE LA EMFEKD
aPtngEbh . VEIZODER, 2V v aLHy»
FTb PYP o> F LR O H I RiTBEREZE O P
RELZEL, L2rbAE~D PYP o uptake (3580
R o .

r=0.57 p<0.001
maxCPK y=8.8x+115.2
mU/ml
= o
i ®
800 PY
[ ] O.
A
- . .
— N ko /
. " %
()
400+ £ ®
A % ® e
] r: o ®
o ©
2001 A A
vV ce © @
[}
(0] T T T T T T
20 40 60 cm?
PYPArea

A Inf.MI Grade Ill
A Inf.Ml  Grade Il
A Inf.Ml  Grade |

@ Ant.and/or Lat.MI Grade Il
@Ant.and/or Lat.MI Grade Il

Fig. 5 Correlation between infarct areas and the
maximum serum CPK values (max. CPK) in
patients with anterior and/or lateral myocardial
infarction and inferior myocardial infarction.
The infarct area was obtained by planimetry
of the area of abnormal Tc-99m pyrophosphate
uptake in the projection which demonstrated
the largest area of infarction.
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2

r=0.69 p<0.001
max.CPK y=13.1x-110.8
mU/ml
| o0
800 .//
4 ® ..
6001
400 1
200 1
0 e T v —
20 40 60 cm
Infarction Area by PYP
@ Ant.and/or Lat.MI G-l
@ Ant.and/or Lat.MI G-Il
Fig. 6 Correlation between infarct areas determined

by Tc-99m pyrophosphate myocardial scinti-
grams and the maximum serum CPK values
(max. CPK) in patients with anterior and/or
lateral myocardial infarction.
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maxCPK _
mU/ml A
800
A
6001 A
400+ A
Ly
A
2001 A
A
A
° 20 40
PYPArea cm?
r=0.47 n.s. A Inf. Ml Grade 11|
y=14.2x+79.5 A Inf. Ml Grade 1[I
A Inf. Ml Grade |

Fig. 7 Correlation between infarct

areas and the

maximum serum CPK values (max. CPK) in
only patients with inferior myocardial infarc-

tion.

Table 1 Grade, the maximum serum CPK values (max. CPK), hemodynamic parameter
and period after onset of myocardial infarction in eight patients with right
ventricular infarction. IVS-MI: interventricular septal myocardial infarction,
CVP: central venous pressure, PCWP: pulmonary capillary wedge pressure.

Pt. Grade IVS-MI oot BlLd ) (&Cmv}’_l‘;) Fer 'Od(‘;‘jg‘;)r onset
1. OK. 1l - 202 6.0 6.0 6
2. MK. 11 = 356 5.1 3.0 4
3. KK 11 - 208 15
4. MS. 111 o+ 608 10.3 16.0 5
5. Y.E. 1l + 549 4
6. SN. I - 655 6.9 3.0 4
7. ML 1 + 1,560 5.5 14.0 2
8. TK. I - 310 10.0 10.0 3
V. % X PRI R LTz, 2 0% Z 0 F kIR < BR

IEAERhTW SR, - LIcBEERFELER T
V32 0 L R B e R BERE JE A A g, F L
THIZ v v 7 2 WPW SERREIC £F o 72O B8 FE4E

19734f Bonte &%8 3K % flv T, 19744F Parky
5MNINET 9MTe-PYP (2 X 2 Zdh Ui g o
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PCWP(mmHg)
254
. °
e o
h -
20+
™
°
1 o o *
154
o Xapo
o o
A V'S

104 a a *

54 /
1 * %

o 5 " 10

@ Ant.and/or Lat.MI | CVP(mmHg)
A Inf.MI ¥ RV MI

Fig. 8 Relationship between myocardial infarction
sites and hemodynamic parameter.
CVP: central venous pressure, PCWP: pul-
monary capillary wedge pressure.

OZMICLERTH B I Y THLO, LA
2 OEH TEBREOEEME MY S 2546
KL THE LEbA TS, EHERLE
BB 2 0 T, HEOLN Y OHERCLH
AcbhbstBbhs.

#IETIZ PYP o o FIcBT 28RS X
VERT — 2 238 E < BESh TV 25, bHE
TR D 5 Y, ZROEFIZXR L Lk
ML ERIRAFZSIIZ L A E e, 22T PYP o
v F OBRRAAE A & RSO W TRET L 72,

grade /M3 12(F Parkey L1V F h iz -1
2, #5Ho grade 1+ 3 AL EETHY, K
5o grade 0 L grade 1+ # &b # T grade-0 L
Lz, Lo Tbhbh o grade-, I IIT %
Parkey &, o grade 2+, 3+, 4+ i F L FHY
5.

AMOHEEZK OO PYP o L Rk

19 % 6 & (1982)

TR MESE R EA 120 [ 2 5 T HEAN & Sh T
WBBIB . bhbho fER L IFERETH -
fo. L»L 8 HHUMETH PYP v o FiMHIZ
Y, o THIEDOBM AL L TV A VE
FlIcxFRAEGE LD LEZOLNRS.

A OIS Ic 35 PYP v F o sen-
sitivity & Specificity 13 90% fiii#4 L ML S h T
p 10-1D i FiFbhbho R L —%Lk-. Le
L B0 F R85 A1 specificity (3 &
EhTWaS, K o (4BHEF]iE endotoxin
schock |2 JFLFEME I N EE FIE AT & F 36 L 72
T, R Y TEBEOERE TR L T L.

grade 433 ¢ max. CPK 0% % #H U7-853
FLAER®I-O WA, Parkey 5103 grade |3
HIENEREE 2 B 2 IO BEICEFBLTWS L
XT3, grade IFFEROBMEHHE 2 Y O
WmTc-PYPOEFOBREXRDOL TV B LD TH
D, HERZEERB T LOTRAVEEZD
n5. AHFE TG grade A FiIc oM BEgER DR
8L & h 3 max. CPKI® 0 SE¥f I3 Ik 3 % 51
I -, grade 43EH 5 max. CPK ##iE T
588, BELBREHOALL k.

PYP v v F i & 5 DMEFZEDORIBRAIZ S
T Tetalman 513 EDEER HEZE2.5ecm LT
DI HRHREETH B L L, Parkey '3 3 g
PEofEIRHTEL LTS, bhibhok
T max. CPK 2MEfE o 85 &, BEOMRINER
BARTF L72As, RO TRV,

AWML M5 2 Lkt TR
EFLEDLO TEHEHETH 5. HERGMOREICIT
max. CPK!® %> total CPK!® 7 £ 25TV 5
», BErEET T oA EENLH SR
fBETH 5. Lo bifiE CPK H M A Ege
2 DCY av s/ OREOETZT IS L, KL ETS
AN 2~ Z L oROLAVLE TH 5.
¥7-1E CPK o LR L Twvw3 Atz k4 L8
EBOWEIAETHS. ZhicktL T PYP
Y UFRIRE T BUNICRE TSR 2 il
T&5. L b L HiHE b RERT LB Db
h, BER T PYP L o FoRTRITHI%ED
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Jilt, FLREAN CPK fif, MERFMITA L X< —%
+5LERTVS22, L L AICE T % #aEt
T c OMENMTEL T T X 5 fERaAEs
T 724728 JEEBC 2R L 72 %9mTc-PYP
DAY M LHEROKE & T 255,
‘H 71 ¥ obackground A[ERE L /¢ 5 L, HIZEHO
ORI 99MTe-PYP AEFE L A W (R —F v
H.2D) PA LA S S bR S, FL—2
HEE B ICEERICH R 2 M e F i TH 5 23,
TREMIZES A M T & ¥, RikEk X ORI
BEMIZEC OISO E RO L TV B ICT ET,
MR DOEE RE) OFFBREXREL THE Y, Z
O 7z max. CPK L FWHHE ARG oot
Exbhd., ZOXHIKHEROEIRZLED L)
ICEETRENIESBOMBETH 2, grade 43
Hrskt+sob—kiEBbhs.
ST AR FE (Var) © ST 2 LR+
DL ER TS H2829 8% 12 FHELERIC LY
PWT o LIREETHY, Fr )T ALK
VFIE - TEMIT S Z L LAREREIGEY. LK
Mo T 7 7 — F VREIC X 5 MATEIEE Lo
fei8E, +74bt CVP A PCWP L & L v 2y, 4
L<FZEREEL WS SFRICE Y Zliashs Z &
NE B0, = DIRFE L specificity 1% 5V A3 sen-
sitivity (3fEvv & & T v 33D, PYP o o Fik
SEHITE & RN 5 2 L BERET, A=
MEOZMICITEDLD THHTHIY, EHICH
FEREONEROICZ Y T LALHY v FRLT— L
vUFEHHTERRE L v ERICR B L &R
TW39, b bhORET b MTEE EoIgE
Ik W BMREECH - 2HlicB T PYP v
FIEVAEHMEOAMERA LS., £AZE
WRTHREL LI TREECET2Z L35
{, HHEEEICITIZLALAPFLAVWE SR TS
3D, MATEHRE LB E D AP g b T RiTEE
BEIED | Bl AHEBIEL AP L 2 nTREM LRV &
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kvl s PYP v o Foit Aok MEHEE
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HHEOBHICEODTHRTH - 12,
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Summary

Reliability and Limitation of Technetium-99m Pyrophosphate Myocardial
Scintigraphy in Assessment of Acute Myocardial Infarction

Takeshi Konpo*, Takuzo KIRIYAMA*, Yoshihisa KATO*, Yoshiharu KOGAME*,
Kenzo KANEKO*, Hitoshi HisHIDA*, Yasushi MizuNo*, Kazutaka EJIRI**,
Kyoji Kawar**, Akira TAKEUCHI** and Sukehiko KoGga**

* Department of Internal Medicine and ** Department of Radiology, Fujita-Gakuen University School
of Medicine, Toyoake 470-11, Japan

Technetium-99m pyrophosphate (PYP) myo-
cardial scintigraphy was performed in 76
patients(pts). Sixty-six pts had clinical, electro-
cardiographic and enzymatic evidences of acute
myocardial infarction (AMI). PYP scintigrams
were graded zero to III, depending on the radio-
activity over the myocardium, and the grade I-
ITT were regarded as abnormal.

The appropriate timing of PYP scintigraphy
determined by the relationships between days
after the onset of AMI, the number of pts with
each grade and the maximum serum CPK values
(max. CPK) was within seven days after onset of
AMI. Sensitivity and Specificity of PYP scin-
tigram was 91.4 and 90.0 percent in 68 pts in
whom PYP scintigraphy was performed during
that period.

It was impossible to deduce the max. CPK by
the grade of PYP scintigram. In pts with AMI
who had max. CPK lower than 300 mU/m/, the
sensitivity of PYP scintigram was very low.

The infarct size was estimated by planimetry of
the area of abnormal PYP uptake in the projec-
tion which demonstrated the largest area of
abnormal PYP uptake. The infarct area in pts
with both anterior and/or lateral infarction and
inferior infarction and in pts with only anterior
and/or lateral infarction was significantly cor-
related with the max. CPK (r=0.57, r=0.69,
respectively), while not in pts with only inferior
infarction.

Eight of 29 pts (27.6%) with inferior infarction
showed abnormal PYP uptake of right ventricule
(RYV). Two of those eight pts failed to be diagnosed
as RV infarction based on hemodynamic criteria
(central venous pressure==pulmonary capillary
wedge pressure).

Key words: technetium-99m pyrophosphate
myocardial scintigraphy, acute myocardial infarc-
tion, infarct area, right ventricular infarction,
clinical study.
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