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Fig. 1 Schematic representation of the length-based
Fourier analysis. A series of r (a, i), length
from a center to ventricular edge at angle a,
in i-th frame, is calculated by Fourier trans-
form.
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Fig. 2 Phase and amplitude of the fundamental fre-
quency of Fourier transform are computed.
Percent-length-shortening (%LS) is calculated
in each angle by the equation in the figure.
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Fig. 3 A patient with old myocardial infarction with ventricular aneurysm. Upper left,
end-diastolic and end-systolic blood pool images. Lower left, superimposition of
ventricular perimeters. Apical region shows paradox systolic expansion. Upper
right, count-based phase and amplitude images. Delayed phase is noted in apical
segment, indicating dyskinesis. The %LS is lower than 25%;, indicating diffuse
hypokinesis. The maximum phase is 297° and the minimum %LS is 5.9% in the

apical segment.
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Fig. 4 Reproducibility of phase and %LS in the same
patients as Fig. 3. Mean and S.D. are shown
in the figure.
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Summary

Application of Fourier Analysis to the Movement of Ventricular Edge:
A New Method for Quantification of Segmental Wall Motion

Kenichi NAKAJIMA, Hisashi BUNKO, Akira TADA, Norihisa TONAMI,
Junichi TAKk1, Ichiro NANBU and Kinichi HisADA

Department of Nuclear Medicine, School of Medicine, Kanazawa University, Kanazawa

A method of length-based Fourier analysis is
introduced to quantify the segmental wall motion
in gated blood pool studies. Fourier analysis is
applied to a time-length curve, a series of the
length from a center to ventricular edge. Two
parameters, phase and percent-length-shortening
(%LS) are calculated in each angle using a funda-
mental frequency of the Fourier transform. The
results are displayed in polar coordinate. %LS

less than 259 is interpreted as hypokinesis, %LS
less than 5% as akinesis, and delayed phase as
dyskinesis in each segment. This program can be
applied for the quantification of segmental wall
motion, and for the analysis of the sequence of
ventricular contraction.

Key words: Gated blood pool study, Phase
analysis, Length-based method, Segmental wall
motion.
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