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Fig. 1 Mathematical models for tomographic short-axis images without asynergy. The
theoretical values of percent-length-shortening (%LS) are 33% (A) and 93 % (B).
Length-based Fourier analysis showed %LS=28.9°+2.4° (S.D.) and 95.1°43.5°
respectively. Phase values are uniform (165°) in all segments. Panel C is a model
with asynergy. Dyskinesis is observed at 0° (3 o’clock) and akinesis at 180°. Count-
based Fourier analysis shows delayed phase in the right lateral segment. Although
phase values are calculated interior to end-systolic perimeter, it is considered to
be meaningless in tomography. Length-based Fourier analysis and its numeric
display are on the right side. Each circle is a scale indicating 90° in the phase
display and 259% in the %LS. The signs of (=), (+), (+) and (#) mean normo-
kinesis, hypokinesis, akinesis and dyskinesis, respectively. The severity of asynergy
is well differentiated by length-based method.
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Fig. 2 Short-axis images near the apex of heart in N
a patient with anterior myocardial infarction EBWbOTHY, WHOBENRIRER>. F
(the same patient as Table 1). The contractility 50 WPW SEEREIC I 1T 2 BEES 4T 0 R
of left ventricle is reduced from anterior (arrow) TiX, kLRI FECAMTERITLTY,
to septal segments, which is easily determined ’ s .
by this approach. The timing of contraction ZOMET— N OWHMOBH S ITHA LT, IR
in these segments is also delayed. HEE O NI E BRI T T, BRI ER oORE
Table 1 Comparison of parameters when the center of left ventricle is fixed or
calculated in each frame in a patient with anterior myocardial infarction
Segment Fixed center Mobable center
deg. %LS Phase Asynergy %LS Phase Asynergy
0 Lateral 27 86 norm 20 94 hypo
45 10 150 hypo 13 143 hypo
90 Anterior 19 180 hypo 27 133 norm
135 12 140 hypo 33 105 norm
180 Septum 21 82 hypo 25 81 norm
225 37 99 norm 31 105 norm
270 Inferior 29 106 norm 14 127 hypo
315 30 86 norm 18 89 hypo

hypo=hypokinesis (5 %< %LS<25%),

norm=normokinesis (%LS=25%)
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Fig. 3 Length-based Fourier analysis is applied to
detect the site of accessory conduction path-
way (ACP) in patients with Wolff-Parkinson-
White syndrome. (A) right cardiac type. An
ACP was confirmed at anterior septal region.
Length-based phase is minimum at anterior
segment (arrow), showing this is the site of
initial inward movement. (B) right cardiac
type with posteroseptal ACP. Initial contrac-
tion, as indicated by phase, is observed at
posteroseptal segment of right ventricle. (C)
left cardiac type with posterolateral ACP.
Earliest phase was on the left lateral segment.
Parameters in the septal segment are not cal-
culated because the %LS is small (<5%).
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Summary

Quantification of Wall Motion and Phase of Contraction in Tomographic
Gated Blood Pool Studies Using Length-Based Fourier Analysis

Kenichi NakajMa*, Hisashi BUNKO*, Akira TaDA**, Kazuhiko KojMA***,
Junichi TAk1*, Ichiro NAMBU*, Yasushi SHIIRE*,
Norihisa ToNAMI* and Kinichi HisADA*

* Department of Nuclear Medicine, School of Medicire, Kanazawa University
** Department of Radiology, Kanazawa National Hospital
*¥*School of Paramedicine, Kanazawa University, Kanazawa

Length-based Fourier analysis, a new method
for quantification of wall motion and timing of
contraction, was applied to tomographic gated
blood pool study. Two parameters, percent-length
shortening (%LS) and length-based phase were
calculated based on the time-length curves from
a center to ventricular edges, and compared with
the count-based method. In mathematical models
for tomographic gated blood pool images, the
severity of asynergy was easily determined by
length-based method, and the accuracy of the
parameters was good. As to the setting of the
center, fixed center provided more reliable param-
eters than the method using movable center, i.e.,

when a center of gravity was determined in each
frame. By length-based Fourier analysis, quantifi-
cation of wall motion was easily performed, and
the initial inward movement caused by the ac-
cessory conduction pathway was assessed in pa-
tients with Wolff-Parkinson-White syndrome.
Length-based approach was considered to be
reasonable and effective because the movements
of the ventricular edges are essential in tomog-
raphic gated blood pool images.

Key words: Length-based Fourier analysis,
Gated blood pool study, Gated emission com-
puted tomography, Phase analysis.
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