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Summary

Twelve patients with acute transmural myocardial infarction (AMI) were treated with percutaneous
transluminal coronary angioplasty (PTCA) following intracoronary thrombolysis using urokinase, and
underwent technetium-99m stannous pyrophosphate (Tc-99m-PPi) imaging 9.2+2.1 hours after the
onset of chest pain. The imaging was performed with emission computed tomography (ECT). Com-
pared to planar imaging, this allowed more accurate detection of small myocardial infarcts and accurate
measurements of infarcts irrespective of their location was also made. Early Tc-99m-PPi images were
obtained to test the hypothesis that an early, abnormal Tc-99m-PPi image suggests successful reper-
fusion.

The results were presented for two groups of patients : three with unsuccessful reperfusion (Group
A) and nine with successful reperfusion (Group B). Eight of the nine patients with successful reperfu-
sion had positive acute Tc-99m-PPi images. On the contrary, all the three patients for whom reperfu-
sion failed had negative acute Tc-99m-PPi images.

We also examined the feasibility of estimating infarct size using positive Tc-99m-PPi images in
patients with successful reperfusion during the early phase of AMI. The Tc-99m-PPi uptake score
(T'c-US) was used to measure infarct size in this study. Areas of increased Tc-99m-PPi uptake within
myocardial infarcts were thresholded at 609, of the peak activity. The Tc-US of each patient was ob-
tained to sum the scores of all myocardial segments using a scoring system with a maximum score of
108. Using this method, Tc-US ranged from 2 to 39. The correlation of Tc-US with the peak serum
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creatine kinase level was significant (r=0.91).

In conclusion, early positive Tc-99m-PPi images are a reliable and safe means of predicting suc-
cessful reperfusion and are effective in sizing infarcts of patients receiving coronary artery reperfusion

therapy for AMI.

Key words
Emission CT with Tc-99m-pyrophosphate
farct size

Coronary reperfusion

Acute myocardial infarction In-

= 8
TR, SMUHEEE (AMD 2L, intra-

coronary thrombolysis % percutaneous translu-
minal coronary angioplasty (PTCA) iz X 5 &%
B BhREBE KL (reperfusion) 2 AICfTH
h3 X ot -7z. Reperfusion o3IEE AR
HEo—oiz, ¥2Te-t'rn Y VE (Tc-99m-PPi) iz
LB0LHA A=Y ro “CREBELE” Pub
hTwnab,

—7%, zhETH Tc-99m-PPi L4 A —
v 7iE, F&LT2RTAA planar HETHATS
h, ZODFLOERY, LI —1EDOHR
DREE, B O FEHE# L WS OBERN
HY, AMI OZH BN H - 127, Hx ik
48, 3WRITHC X Y ERERREDE © 7 &
emission CT (ECT) #fwvw<T, AMI i34 %
reperfusion DOKF 21T - 7.

NRE L VFHE

g B AMI 12 & (B4 10, & 2, 8
ERS4E) ThB. FAREIT, 1) 30458k
BRVHTIOEYE, 2) Y 12 BEOER E, SR
Xty 2opEFHEIcT lmm P Eo ST FHOW
HEHERE REELH/ TR b CREBIRE
EEHiTL, BEEBIRICHL, £Fvex)r—
£z X % intracoronary thrombolysis %, 3| &>
S % PTCA |z X 5 reperfusion 3 H1z. =D
BE#, # 25mCi » Tc-99m-PPi Z#HE L, #
3R ECT i X 2B iTie - 7z

ECT x LEHR =y # — % —, Shepp &

Logan 7 4 0% —% $EE L= WERIREER 5
<% * 7 (GCA-90B) # v, 7— #4#i3GM
S-55u 2 TfTole. F— 2R, EHFFMLX
D EEIESMI~D 180° % 6° BED 30 xF v 7
TE&2F v 7 308, 140KeV icv—2r %L b,
20% oy 4 FUETIT- 12

sk, Tc-99m-PPi oo Ffffiizix Parky o
ERFVWLRTERLD, B, SN2
planar i X 3 OFHETH - 12¥. SEIFR~
it ECT gi#fiva z LicXk Y, transaxial iz
B35 LYV EBWTERM LA 2 —V v 7 FHliEk
L LT, Tc-99m-PPi uptake count ratio (CR)
BERLEL. Tibb, BHEMHEILO pixel 4D
DEeK count @ 60% % threshold level & L, H
BRI IR Y 2P ®, 2o pixel KD
DY count w3k, HMIF D pixel ¥y DY
count tolrEEH LT CR &L L7 (Fig. 1).

BWEY 4 X0l & LT, transaxial 8 x5
4 2, 6 KIKEHZEL, Fig. 2 IR L e HIETH
254 2 DB OKRESER2TY 7
L, zo#fnr Tc-99m-PPi uptake score (Tc-
US) ¢ LTcHwWwWiz. Tc-US oZEHIZZ, 2 A0
SEENREBO LHE LK. £ Tc-US & peak
creatine kinase (CK) & oxtibiRet#fT-7-. %
B, HIHLEZERERSTIC T 7

¥ 2

1240 AMI oB% % @EBIkER L, reper-
fusion RpkzhEE3 4 (Group A) LRRIhEEI 4
(Group B) ic43¥ L - (Table 1). FEEFHRIZ

—232 —



TEERTFBOERE & ¥ Te-'m Y > emission CT

Sternum

Vs
. Myocardium
' ' ¥

~ Ribs

t
Spine

Myocardial Tc-99m-PPi uptake
Sternal Tc-99m-PPi uptake

Fig. 1. A transaxial image showing a new quantitative and objective index (Tc-99m-PPi
uptake count ratio: CR) of estimating radioactivity in the infarcted myocardium.

Area of increased Tc-99m-PPi within myocardial infarct (1) is thresholded at 609, of the peak
activity.

Tc-99m-PPi=technetium-99m stannous pyrophosphate.

CR=
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Fig. 2. Schematic representation of transaxial tomographic images.
Scoring method of Tc-99m-PPi uptake score (Tc-US) is as follows:

Te-US= 3" Ten
n=1

0: Te=0
1: 0<Tc<1/2A
2: 1/2A<Tc<A
3: Tc=A
(Tc="Tc-99m-PPi uptake; A=total area of each segment)
Tc-US of each patient was obtained by summing scores of each myocardial segment using the
scoring system described above.

Table 1. Data profiles

Pt Age (yr) Infarct Vessgl Time to P-CK Time to Tec-PPi CR Te-US
& Sex Residual Stenosis (%) P-CK(h) (IU/L) Imaging (h)
Group A: Unsuccessful reperfusion
1 56 M LAD/100 22 924 7.0 0.12 0
2 52F RCA/100 26 1075 10.5 0.21 0
3 67 M LAD/100 (—) ) 10.0 0.20 0
Group B: Successful reperfusion
4 48 M LCx /90 13 1097 10.0 0.70 16
54 M LCx /50 12 272 7.0 0.70 16
6 31M LCx /90 18 350 12.0 0.12 0
7 59 M LAD/75 9 3690 6.0 0.49 39
8 43 M LAD/50 10 1855 6.0 0.52 27
9 57M LAD/75 10 2220 11.0 0.73 26
10 49 M LAD/90 10 1080 8.5 0.78 22
11 73 M LAD/50 12 1030 11.0 0.76 18
12 56 F LAD/50 14 1126 12.0 0.81 23

Pt=patient; M=male; F=female; LAD=left anterior descending artery; Lcx=left circumflex
artery; RCA =right coronary artery; P-CK=peak creatine kinase; Tc-PPi=technetium-99m pyro-
phosphate; CR=Tc-99m-PPi uptake count ratio; Tc-US="Tc-99m-PPi uptake score.
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Fig. 3. Transaxial sections with Tc-99m-PPi in a patient (Case 3) with acute anterior myo-
cardial infarction and unsuccessful reperfusion.

Sections 1 to 11 from the cranial to the caudal portions of the chest are viewed from below
anteriorly face up. Note no Tc-99m-PPi uptake in the myocardial imaging obtained 10 hours after
onset of chest pain.

r=ribs; s=sternum; v=vertebrae.
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Fig. 4. Tc-99m-PPi transaxial sections in a patient (Case 7) with acute anteroseptal myo-
cardial infarction and successful reperfusion.

Sections are in the same format as in Fig. 3. There is an area of intense Tc-99m-PPi accumulation
(—) along the anteroseptal segment of the left ventricle in images 3 to 9 obtained 6 hours after onset

of infarction.
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Fig. 5. Time to peak creatine kinase.
It is shorter in the successful reperfusion group
(B) than in the unsuccessful reperfusion group (A).
P-CK =peak creatine kinase.
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Fig. 6. Correlation between Tc-US obtained
from acute positive Tc-99m-PPi tomograms and
peak serum creatine kinase level in 8 patients
with successful reperfusion (Group B).
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