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Summary

Positron emission computed tomography (PET) is regarded an excellent technique for quantita-
tive measurements. However, its accuracy is related to the spatial resolution of the system. The relation
between myocardial wall thicknesses as measured by X-ray CT or MRI and the radioactivity as meas-
ured using PET was studied in 37 patients.

1. In patients with transmural infarction, the infarcted myocardium was imaged as a region of
low radioactivity. However, the myocardium usually exhibited wall thinning, so that partial volume
effects must be taken into account in evaluating the radioactivity.

2. In the infarcted regions, the regions of the low radioactivity tended to be larger than those
of wall thinning.

3. There were cases with the regional low radioactivity without wall thinning in myocardial in-
farction and in hypertrophic cardiomyopathy. Because patients with myocardial infarction frequently
had regional wall thinning, it seems necessary to correct partial volume effects for the infarcted
regions which differ from the normal.

It was concluded that, to estimate regional myocardial blood flow or metabolism using PET, it
is necessary to supplement another morphological diagnostic method to evaluate myocardial wall
thickness.
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Table 1. Study subjects

Men Women Total

Normal 2 1 3

Myocardial infarction 9 1 10

Hypertrophic cardiomyopathy 12 3 15

Dilated cardiomyopathy 7 0 7

Others 1 1 2

Total 31 6 37
& g

1. Recovery coefficient
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Fig. 1 a. Theoretical recovery coefficients (RC) by various thicknesses of bar phantoms
(d cm) and various distances (x cm) from thier centers in 1.1 cm full-width half maximum

(FWHM) images.
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Fig. 1 b. Theoretical RC of 0.5x0.5 cm and 1.0x1.0 cm regions of interest (ROI) at the
centers of various thickness bar phantoms in 1.1 cm FWHM images.
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Fig. 2. Enchanced CT image and PET image of a case of old anterior myocardial infarc-

tion.

In the enhanced X-ray CT image, the anterior wall of the myocardium is thin and in the PET

image of the same region is shown as a low radioactivity area.

Fig. 3. Enhanced CT image and PET image of a case of extensive anterior infarction

with a ventricular aneurysm.
In the enhanced X-ray CT image, the anterior wall is very thin, and the PET image of the region

shows a defect.
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Fig. 4. Enhanced CT image and PET image of a case of acute anterior infarction.
In the enhanced X-ray CT image, a filling defect is shown, but wall thinning is not observed.
In the PET image, radioactivity in the anterior wall is low.

Fig. 5. Enhanced CT image and PET image of a case of hypertrophic cardiomyopathy.

In the image of enhanced X-ray CT, hypertrophic septum is shown but in PET image septum is

shown as low radioactivity region.
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Table 2. Cases of perfusion abnormalities in PET images

Goe Diagnoss a picknes of B 2
1 K.T. Anterior ¢ inferior infarction 5 60 96
2 E.T. Anterior infarction 4 11 36
3 I.N. Anterior infarction 4 16 34
4 T.T. Anterior € inferior infarction 7 52 84
5 S.U. Anterior infarction 8 46 58
6 R.O. Anterior infarction 6 53 71
7 M.H. Anterior infarction 7 50 66
8 S.I. Lateral infarction 7 59 83
9 T.I. Lateral infarction 11 55 62
10 M.K. Acute anterior infarction 12 58 60
11 K.T. Hypertrophic cardiomyopathy 28 54 53
12 LN. Hpypertrophic cardiomyopathy 26 73 74

A: Distribution ratio between abnormal and intact regions before correction for RC (recovery coefficient)
B: Distribution ratio between abnormal and intact regions after correction for RC
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