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Summary

Technetium-99m pyrophosphate (PYP) myocardial scintigraphy was performed in 58 patients
(pts) with acute myocardial infarction (AMI) which was evidenced by the clinical, electrocardiographic
and enzyme studies.

The findings obtained by PYP scintigrams were classified into 4 types from grade zero to III
depending on the radioactivity over the myocardium, and the grades I to III were regarded as abnormal.

The appropriate timing of PYP scintigraphy judged by the relationship among intervals from the
onset of AMI, the number of pts with each grade and the maximum serum CPK values (max. CPK)
was at most up to the seventh day after the onset. Fourty-eight (26 anterior and/or lateral AMI,
and 22 inferior AMI) of 52 pts, who underwent PYP scintigraphy during that period, had abnormal
PYP scintigrams.

It was impossible to deduce the max. CPK based on the grade of the PYP scintigram performed
during the appropriate period.

The infarct area in pts with anterior and/or lateral AMI was estimated by the area of abnormal
PYP uptake in the projection which demonstrated the largest infarct area using a planimetric method.
This infarct area was significantly correlated with the max. CPK (r=0.57, p<0.001). Furthermore,
the infarct area weighted with the mean density of the respective grade of PYP scintigrams, which
was named as the ““ weighted infarct area ”’, was more closely correlated with the max. CPK (r=0.81,
p<0.001).
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On the contrary, the infarct area of inferior AMI determined by a planimetric method was not
significantly correlated with the max. CPK. Therefore, the infarct area was again calculated presuming
it as an elliptical shape by the use of long and short axes of the abnormal PYP uptake regions obtained
from PYP scintigrams in two orthogonal projections (elliptical method). The inferior infarct area thus
obtained was significantly correlated with max. CPK (r=0.55, p<0.05).

Key words
Acute myocardial infarction
Maximum serum CPK value

Technetium-99m pyrophosphate myocardial scintigraphy

Infarct area

FL®HIC

AHUGEEOEERHAL M = LT, BRE
JUOTHRHEL BHTEETHS. *Te-t'n
VB v F 77 A PYP voF) daL
HEEOEER L HEHE+ 5 0T, BERMLL
R E H HREFMET 5 Z L AFRETH S L
Bbhs. 7z CHa3EdyEER 2,3 0kk
Xy PYP v oshblFEEH2EH L, max-
imum serum CPK value (max. CPK) &3ttt
T, ThboFEDFREEIC >V TRE L.

xt %

BEAAER, DERB L CmEEEOLEL, &Y
YAy v FRERCELY, SMEGEELZE
Ehiz 58 4i(33~87 5%, 4R 62.9 %) xR
EL, DARTHEELAEEEOAIEIZERL
To. RWEDH L, BIEEL L X UBEEE T 32 4]
(33~83 5%, FHy4FEK 60.1 5%) T, TEEME#EX 20
il (41~ 87 BREH4E 66.6 7%) TH 5.

5 &

9mTc-PYP 20 mCi # BT i, 4 BRI
37000 x—nDRFLaay 2—2—%EEBELE
Asfls v <H 25 (RCICI635LD) ic X v, IE
H, #24HT (30°, 457, 60°), ZEuE, 1A
30° o= 6 HFo» PYP oo apd X oo
MZHR R Uiz,

1. Grade &KLY PYP o v FiRGmdbA

KRR E b 2 3 £ DEMIC L YRR LT
v, 9mTc-PYP o ~nEFNTRE % grade

0~III o4 BEIZ4MHE L=, Grade-0 347 »328
DRV, HBENEHEINEIPEDLND
o, grade I IEFEPEDONIHBMF LD b5
Wi o, grade-II 3AE L AIFREE, grade III i3
B X VRV ERDH S b oL L (Fig. 1), grade
I bz 8M0HEED Y & Lk % max
CPK iz, BEABEH XY 455 2 L o CPK
B % JE L T (4B TOEREIR 0~35 mU/ml),
ZoE—sfEL LI

PYP v o F#E#i313iF random 2 Thbh T
B, FAE1A»S 17 RICRATRY, &IE
Blo v o F BiGREH, HEZEENL, grade, max.
CPK 225 PYP v v 7Rk DBERH 2 RE L,
ZOHENCRESER S W ERMENRLELT
UTF ol# %17 - /2.

2. Grade 4#H & max. CPK

AIBE D U <13 (UBEMEZERE L TEEEZEH I > W
T, ZhZh grade 43¢ max. CPK %%tk
L, grade 43355 max. CPK #{#ETZ 5 H»
BEERIF LK.

3. PYP v U F(zKZEEMHEDTM

1) #iEES L < i3 RUBEEZEIC > T

RERFHICRESER S, Livd grade I 2L
ETcHo=h A7k VEER L ERHE TE 5]
BE, b U i UBEEZEREIC oW T R AN
KeidFRAOY 7T, BETIZE X &
ZANAETRL—Z LK. ZhiZ2onT Good-
man $§ Medical Graphic Analyzer System I
¥RV TZOREE LR, SM¥OHELZMNL T
BEEHEL L (br—x#), max. CPK 3k
LTz OBEREOEHEMEIC SV TR L.

— 700 —



DY v I & BOHEIE DK & S OFF

Ant.

Gl ST e
10-20-28-5 K.O. 74y.M. 09-44-76-8 S.S.69y.M.

Fig. 1. Grade of Tc-99m pyrophosphate myocardial scintigrams in patients with myo-
cardial infarction.

Scintigrams are graded on a scale of 0-1II based on the level of radioactivity in the cardiac region.
The grade refers to visibility of the suspected lesion irrespective of the size. Grade 0 represents no
radioactivity, or indicates minimal activity attributed to the background. Grade I represents a definite
increase in activity less intense than the bone. Grade II represents activity equal to the bone and
grade III represents activity greater than the bone. Grade I~III are regarded as abnormal.

G=grade; Ant=anterior view; Lt-Lat=Ileft lateral view; RAO=right anterior oblique view;
LAO=left anterior oblique view.
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Fig. 2. Calculation of infarct area in a patient with inferior myocardial infarction.
The infarct area is calculated as an elliptical shape, long and short axes of which are obtained from
images in two orthogonal projections (elliptical method).
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Fig. 3. Relationship among intervals from the onset of AMI to the PYP scintigraphy, the
number of patients with each grade and the maximum serum CPK values (max. CPK).
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Fig. 4. Relationship between grade of PYP scintigrams and max. CPK in patients with
anterior and/or lateral myocardial infarction (left) and in patients with inferior myocardial

infarction (right).

It is impossible to deduce the max. CPK by the grade of the PYP scintigram.
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Fig. 5. Correlation between an infarct area mea-
sured by planimetric method and the maximum
serum CPK values (max. CPK) in patients with
anterior and/or lateral myocardial infarction.
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Fig. 6. Relationship between grade of PYP
scintigrams and density ratio (DR) of the infarct
region.

grade 0 (% 4 #(66.7%)FEL, L2rbZndrd
0 2 fl¢ix max. CPK #% 595, 408 mU/ml ¢
BETH o LEN->T8HBUED PYP &
vF OBBREER T HUNOZh & V&L, PYP
v F G OBRERNIIEERER 7 HUATDH
27z,

2. Grade 4#§f& max. CPK

Fig. 4 (left) Ic@iBE & U < i3 fUE#HEZER, Fig.
4 (right) IC FTEEFZEM IR 5 grade L max.
CPK oBifr&Rd. BB L < B REEEERM T
it grade III » max. CPK (% grade IT oz h
X VEE (p<0.005) icEfEZ R L3, M grade

— 704 —



max.CPK
mU/ml
8001 oe.

( ]
600+

%
4001

200+ /
@@

r=0.81 P<0.001

/ ® y=12.2x-12.8
0 ) 2‘0 ) 4‘0 6.0 c.m2
@:G-Il o:G-lll

Fig. 7. Correlation between the * weighted in-

farct area ’’ and the maximum serum CPK values
(max. CPK).

&4, max. CPK (3 /EfEFHIc4 4 L, grade 4338
5 max. CPK ##fE+ 5z LixREETH - 2.
¥ 7o FREMFZERE T34 grade » max. CPK 2

ERrEGFED LT, FKIC grade 25
max. CPK 2 H#tETc& oz,

3. PYP v U FIcKHEERME DM

1) #iEEd L < 3RIBEEEIC OV T

L — R L BHEERHE L max. CPK o
f%ix Fig. 5 R+ 2E< 1=069 oFE (p<
0.001) DIEFABI % B 7cAs, grade IT oJfEHE
B A EVNERERL VETHICAEL .

% grade » DR i3 Fig. 6 {Z7R+7 X 9 i grade
II ¢ III of cAHE (p<0.005) 7ZzE% o,
grade II » MDR ratio i 0.59 T »7-.

B Lz grade 11 ofFEERE#IC 0.59 %
FUTERMNTET, EERmEL max. CPK
olEERT+5 & =081 oFE (p<0.001)
REMBEE G (Fig. 7).

DY v F IR X BUHEEOK & SOFE

2) TFTEEEZEICOWT

FL—2EEI > TH LI TREEERME &
max. CPK off{%ix Fig. 8 left izm+ L
ThY, FELMERELLT, ZoRIFBERT
BiEED U< BB EH ORIBER X v LA
BL.

BT & 5 TREEZER o HEmK & max.
CPK mfif{%ix, Fig. 8 right iR+ 2L <, r=
055 mnAFE (p<0.05) ZEAEBZED, o[
JRIERT grade 0Bk L 22w BEE & L < i fBE
BWERO FEmE L, max. CPK L oERESR
Bl offm 2 5B 7.

% ES

Bonte 5423197348, 4 X %<, Parkey
531 1974 48, AET, ¥nTc-PYP iz & 3 &tkis
BEEROBMEMEICHRIIL, Tok 0Bk
BLBRICISAShTWS. 4k +ic PYP
VU FOBEROBERELRRIC v THEL
», S ENTHEREE R 2,3 oF ki Xk v, PYP
vy F o bEEREE L ORE ORSE CiHEiT X
5% max. CPK L%t U CTHRE L .

PYP v v 5o grade 433z 131 Parkey 59
DENITHE-TH, DD grade 14+ I RBARE
REFHTHY, oD grade 0 L 1+ 28bw
T grade 0 L L7z, L7do>THA o grade I,
II, IIT i3 = h#h Parkey & o grade 2+, 3+,
4+ YT 3.

AU pEEZH oD 0 PYP v o 7G5
BRI, R 12 B0 7 BLIR L &
TS RLSO ke DFER L IZIERETH o 12.

Grade 43¥H L max. CPK o0& % 3% Ui
BiFLAE RHizb¥, Parkey 593 grade i1
BEDPEREE LB P ICEBICHBRL T B LR
T3, Grade ZFER OBEMER DY ©
¥nTc-PYP nEROBEL Kb+ LD THDY,
BERYEEXHRTI O TR AW EEXDL
5. FRTEEEETRVN VI AFICL Y IEER
HHREET, EEREERSANDRSZ LTk,

— 705 —



WTHE, WAL, JnEE, EH

planimetric method elliptical method

r=0.46 ns. r=0.55 P<005
maxCPK | y=13.0x +1293 maxCPK y=10.3x—574

mU/ml n_lU/ml
JAN
800/ 800/
600 600+
400+ 400
200 2001
1 7
/ (4
4 v v 4 v T v - v
0 20 40 cm? 20 40 60 cma
Infarction Area by PYP Infarction Area by PYP
A Inf. Ml G-I A Inf. MI G-Il A Inf. MI G-I

Fig. 8. Correlation between inferior an infarct area measured by a planimetric method and
the maximum serum CPK values (max. CPK) (left) and between an inferior infarct area cal-
culated by an elliptical method and max. CPK (right).
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