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Summary

For diagnosing myocardial infarction by myocardial scintigraphy using 2°'TICl, the following
two items were compared: 1) The diagnostic accuracy of visual evaluation of myocardial planar images
versus that of single photon emission computed tomography (SPECT) images. 2) The diagnostic ac-
curacy of qualitative and quantitative evaluations of SPECT images.

The planar and SPECT methods were performed for 81 subjects consisting of 41 patients having
myocardial infarction and 40 normal persons. Receiver operator characteristic (ROC) analysis, which
is most objective in evaluation of visual diagnosis, was also used. To analyze quantitative diagnosis
by ROC analysis, the normal range of circumferential profile analysis of myocardial short-axial tomo-
graphy was determined by assessing five step divisions (less than 1SD, 1-1.7 SD, 1.7-2.3 SD, 2.3-3
SD, and more than 3 SD) from 10 normal cases.

Four physicians and three laboratory technicians familiar with myocardial images diagnosed
the myocardial planar images and SPECT images individually. The results were analyzed and the
ROC curves were constructed. The results indicated that image diagnosis by SPECT was superior
to that by the visual planar method for all persons. The physicians who had more experience in
diagnosing myocardial images made more accurate diagnosis. However, quantitative SPECT image
diagnosis was superior to visual SPECT image diagnosis.

Thus, with the input of data of the normal range of quantitative SPECT image diagnosis into
the computer, the prospects of accurate computer assessments of myocardial infarctions were posed.
Furthermore, an area of low myocardial perfusion, less than 2 standard deviations of the normal
range, showed the degree and extent of infarction, which facilitated pinpointing the site, extent and
degree of the myocardial infarction in a three-dimensional concept, and the location of the corresponding
coronary artery lesion, as well.
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Sensitivity and specificity of diagnostic test differ according to the arbitrary selection of a decision

threshold. Five pairs of TPF and FPF can be ob

tained by adopting a five-step decision threshold.

The ROC curve can be obtained by plotting these pairs on a graph. The ROC accuracy index (d’e)
can be provided by using linear normal-deviate scales.
TPF =true positive fraction; FPF =false positive fraction; ROC =receiver operating characteristic.
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Fig. 2. Normal range of short axial ECT
images.

Short-axial ECT images of 10 normal cases are
analyzed by quantitative circumferential profile analy-
sis. The average and 1SD are shown on a graph.
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Fig. 3. ROC analysis of circumferential quanti-
tative analysis in ECT short-axial myocardial
images.

ROC analysis is applied to circumferential quanti-
tative analysis in ECT short-axial myocardial images
by the five step decision criteria by SD.

SD =standard deviation.
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Fig. 5. Comparison of sensitivity, specificity, predictive value and accuracy between

myocardial planar and ECT images in the detection of myocardial infarction.

A: Myocardial ECT images have better sensitivity but lesser specificity compared with the myo-
cardial planar images in a subjective decision criterion. PLAN=myocardial planar image; ECT=

myocardial ECT image.

B: Myocardial ECT images have the similar sensitivity and better specificity compared to the myo-

cardial planar images in another subjective decision criteria.
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Fig. 6. Infarction maps constructed from quantitative circumferential analysis of ECT

short-axial images.

The site, degree and extension of myocardial infarction can be estimated three-dimensionally and
the location of the corresponding coronary artery lesion can be assessed easily.
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