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Fig. 1 Left ventricular time-activity curve of a cardiac
cycle and its regression curve by Fourier series
with 8 orders in a normal case.
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Fig. 2 Amplitude and phase values in various division

numbers. Each vertical line shows the 1 s.d.
range of 20 cases.
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Fig. 3 Amplitude and phase S.D. values in various
division numbers.
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Fig. 4 Amplitude and phase S.D. values in various
end-diastolic counts.
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Fig. 5 Amplitude and phase values in various ejection
fractions.
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Fig. 6 Comparison of the phase analysis data with first-pass method. A. Multi-crystal
camera data. B. Single-crystal camera data.

(deg)

30
y=1.02x—0.90
r=0.94

20 n=20

Study 2

|

1
10 20 30
Study 1 (deg)
Fig. 7 Comparison of S.D. values of the left ventricular phase distribution between
2 studies.
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Summary

Fourier Phase Analysis of the Left Ventricle by First-Pass
Angiocardiography Using a Multi-Crystal Gamma Camera

Ryusuke FutaTsuya*, Hikaru SETo*, Junichi YAMANISHI**, Tetsuya KAMEI*,
Masao KAKISHITA* and Tsuneaki SUGIMOTO***

* Department of Radiological Sciences, Faculty of Medicine, Toyama Medical and Phamaceutical University
** Faculty of Eeducation, Toyama University, *** Department of Medicine, Tokyo University

To assess the regional wall motion of the left
ventricle, a long axis view is preferable to detect
and locate the sites of ischemic lesions. However,
first-pass cardiac data with a single-crystal camera
is relatively erroneous for studies on a pixel-by-
pixel basis.

Temporal Fourier analysis was applied to the
data of first-pass angiocardiography with a multi-
crystal camera and its statistical error and repro-
ducibility were assessed. In one pixel (1.21 cm),
the statistical error of the standardized amplitude
value was lower than 39 (1 S.D.). The statistical
error of the phase value was increased as the re-
gional ejection fraction of the pixel was decreased.
However, the phase S.D. was lower than 10 degree

even though the regional ejection fraction decrea-
sed to 209.

The reproducibility of the amplitude image,
phase image and phase histogram of the left ven-
tricle in 20 cases were very good. Correlation
coefficient of the phase histogram S.D. between
two studies is 0.94.

From the above results, Fourier phase analysis
of the left ventrical using a multi-crystal camera is
a statistically accurate and reliable method to as-
sess the regional wall motion of the left ventricle
in the long axis view.

Key words: Radionuclide angiocardiography,
Multicrystal camera, First pass method, Phase
study, Regional wall motion.
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