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Summary

To evaluate the usefulness of single photon emission computed tomography (SPECT) with tech-
netium-99m-pyrophosphate (#=Tc-PYP) for estimating infarct size, we compared SPECT data with
maximum creatine phosphokinase values. Background threshold was established in a series of phantom
experiments. When a 409, cut-off was applied, the SPECT data most closely approximated actual
phantom volumes. Therefore, the 409, cut-off level was used in the present study.

In 10 patients with acute myocardial infarction, planar ¥=Tc-PYP myocardial scintigraphy and
SPECT using a rotating gamma camera were performed two days after the initial myocardial infarction
episode. The maximum creatine phosphokinase value (CPKmax) was also measured repeatedly following
the episode. When the infarct size measured by SPECT using transaxial images and calculated by the
pixel counts, it correlated very closely with CPKmax (r=0.94).

Most studies so far have reported that the CPKmax level reflects infarct size. We conclude that the
infarct size as measured by #=Tc-PYP SPECT closely approximates the actual infarct size, and that
this method is useful to determine the severity of infarcts clinically. Among the 10 patients in this series,
three of five with infarcts greater than 60 m/ died of pump failure. Therefore, we may be able to predict
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prognosis after accumulating more such cases and improving the methodology.
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Fig. 1. Heart phantom model for emission
computed tomography with technetium-99m.
Left; side view. Right; transaxial view.
Each compartments contain 11 ml (1), 24 mi (2),
46 ml (3) and 95 m! (4), respectively.
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Fig. 2. Two-dimensional technetium-99m pyrophosphate image (anterior projection) and
transaxial tomographic images in a patient with anteroseptal infarction.
Three broken lines represent the tomographic planes through the base (top right), middle (bottom

left) and apex (bottom right) of the heart, respectively.
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Fig. 3. Correlation between the actual volume
of each compartment of the phantom and the
volume estimated by emission computed tomo-
graphy with technetium-99m at the three dif-
ferent cut off levels.

The dotted line indicates the line of identity, and
409%, cut off approximates most closely the line.
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Fig. 4. Relation between the actual volume (24 ml) and estimated volume at different

technetium-99m count levels.

Different levels of technetium-99m are injected into the compartments of the phantom. Dotted line
indicates the line of identity, and solid lines show the deviations of the estimation of each cut-off level.
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Table 1. Summary of scintigraphic and enzymatic data

Infarct size on

Case Name (?eg;) 1&%& Count max szﬁjx/tl\)ax 99mTc-P¥£li SPECT
1 Y.T. 57 Inf 738 540 45.7
2 Y.N. 51 Ant, Lat 186 1625 59.0
3 O.M. 53 Ant, Sep 506 2230 69.8
4 H.K. 78 Ant, Lat, Sep 372 3680 124.9*
5 T.U. 64 Post, Inf 381 2460 73.4
6 S.K. 74 Inf 965 1215 24.9
7 Y.T. 76 Broad ant 506 2000 65.2*
8 H.H. 73 Ant, Sep 308 1180 37.8
9 T.Y. 84 Ant 642 226 6.4

10 E.L. 65 Sep, Post, Inf 2407 2510 74.6*

Inf=inferior; Ant=anterior; Lat=Ilateral; Sep=septal; Post=posterior; ™Tc-PYP=technetium-99m pyro-
phosphate; SPECT =single photon emission computed tomography.

* Deceased.
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Fig. 5. Transaxial tomographic image with technetium-99m pyrophosphate in a patient
with anteroseptal myocardial infarction.

Fig. 6. Cut-off image.
This tomographic image is produced by a 409, cut-off level of the maximal radioactivity. The bound-

ary of the infarct region is then defined.
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Fig. 7. Transaxial image canceling the smoothing.
All pixels of the infarct region are calculated at every slice.
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Fig. 8. Correlation between infarct size esti-
mated by emission computed tomography with
technetium-99m pyrophosphate and the maxi-
mum value of creatine phosphokinase.

The solid line indicates the line of identity.
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