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Evaluation of myocardial wall motion is an important assessment ol heart function. Specific analysis pro-
grams in nuclear medicine, such as QGS (quantitative gated SPECT)analysis and p-FAST (perfusion-function
assessment for myocardial SPECT), have been used to assess wall motion, but they have not evaluated it through
a comparison of normal data. The centerline method, using left ventriculograms(LVG), evaluates regional wall
motion quantitatively through a comparison of normal data and patient data, and abnormality of wall motion is
expressed in units of standard deviation(SD)s from the mean motion in a reference population. However. an-
giography is an invasive inspection, wall motion analysis is usually in one direction, and the conventional centerline
method is not a three-dimensional analysis. The purpose of this study was to apply the centerline method to nuclear
medicine and examine the wall motion of subjects through a comparison of normal wall motion non-invasively
and in a three-dimensional way. We arranged the analysis program using C language and inspected it using a
dynamic cardiac phantom and computed tomography (CT)scanner. We made a polar map that indicated the mean
and SD of normal wall motion. Our proposed method was able to assess the wall motion of subjects quantita-
tively through a comparison of normal wall motion in nuclear medicine.

mﬂﬂﬁ: gated single photon emission computed tomography (gated SPECT), centerline method,

wall motion, quantitative assessment
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Fig. 1 Centerline method for regional wall motion
analysis using left ventriculograms (LVG).
(a) The centerline was constructed by com-
puter midway between the end-diastolic
(ED)and end-systolic (ES)endocardial con-
tours.
(b) Motion is measured along 100 cords con-
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structed perpendicular to the centerline.

(c) Motion at each cord is normalized by the
end-diastolic perimeter (EDP)to yield a
shortening fraction (SF).
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(d) The wall motion of the patient is plotted in
units of standard deviation (SD)from the
mean motion in a reference population.
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Fig. 2 Analysis of non-gated data and determination of basic parameters. We arranged the
analysis program to compensate for the low resolution of images in nuclear medicine.

(a) Non-gated data.

(b) Sum of long-axis direction.

(c) Radical search for maximum point.
(d) Expansion of a.

(e) Search for maximum point of d.
(f) Fourier approximation of e.
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Fig. 3 Analysis of gated data. We traced the maxi-
mum point of the long axis to evaluate the
wall motion using the centerline method of
LVG. The program analyzed all segments
of the short axis using ED and ES.

(a) Segment number of short axis(6).
(b) Creation of long axis (6=0).

(c) Search for maximum point.

(d) Result of c.

(e) Result of trace (ED).

(f) Result of trace (ES).

(g) Fitting ED and ES.

(h) Creation of centerline.

(i) Creation of cord.

Phantom

Control Box

F|g 4 Setting the dynamic cardiac phantom in gamma cameras.

(a) Overview of the phantom.

(b) Setting the phantom.
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Fig. 5 Improvement of analysis program. High activity in liver caused analysis

error.
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Fig. 7 Mean and SD wall motion maps. The mean
wall motion map indicated that the wall mo-
tion in the apex, anterior, lateral, and pos-
terior areas is large but is small in the sep-
tum. The SD map showed that unevenness
of the wall motion at the apex is large.
(a) Mean wall motion map.

(b) SD map.
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at the base of the structure.
(a) 30 bpm.
(b) 60 bpm.
(c) 90 bpm.
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Fig. 8 Result of an example. Our pro-
posed method was able to as-
sess the wall motion of sub-
jects quantitatively through a
comparison of normal wall mo-
tion in nuclear medicine.
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