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Fig. 1 A flow chart for generation of three dimen-
sional dynamic pattern.
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Fig. 2 A procedure for edge detection of the heart.
A: Setting a global ROI for the end diastolic
left ventricle. B: Detection of contour line of
the ventricle and conversion from (x, y) system
to (r, 6) system. C: Contour curve fitting by
Fourier series with the fifth order on (r, )
system.
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Fig. 3 Three dimensional dynamic patterns (3DDP)
for the middle section of a long-axis tomogram
of the LV in a normal subject. The loci of center
of area (1), the outlines with a fixed system (2)
and a floating system (3, 4, 5 and 6). The origins
of floating systems are the base points at end
diastole (3), the base point with superimposing
the long axes (4), end diastolic center of area
(5) and the center of area with superimposing
the long axes (6), respectively.
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&, DENEOEETOCEERORLALEE,
TR EER SRR & L bicBfbLTwna Z
L0 O RBEERE (GREE) LIEE.

3. BRTEFAFTZIvY - RE=VDRTE

Thboz—243, CRT Liz, 53E &8 »
B UNHER I £ T (IUEHD &, IUREREHE 2 & B3R
I E T (LEM) IKbiF TRR L k. RRER
i, 2RTEL IRTEEA Wiz, 2 RIEETIE,
FEROUEILERER O & 912, mHEFL, Riis
T Ui ORI L & FHEAIC K R L7z (Figs. 3,

BASE

= /'/—-\\
APEX ( @ f\w |
1 2 3

Fig. 4 Three dimensional dynamic pattern (3DDP)
for the same case as shown in Fig. 3. Six cross
sections from the apex to the base are shown as
loci of outlines (1), long axes (2) and center of
area (3) with a fixed system.
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Fig. 5 Three dimensional dynamic pattern (3DDP) for the short axis cross section of
both the left and right ventricles in a normal subject (same as Fig. 3). The loci of
outlines (1), center of area (2) and long axes (3) are shown.
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Fig. 6 Three dimensional display of the outlines at the end diastole (left) and the end

systole (right).
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Summary

New Method for the Analysis of Regional Cardiac Function
by Three Dimensional Dynamic Pattern (3DDP)

Hinako Tovama*, Hajime MURATA**, Yasuoki MASHIMA** and Hideo YAMADA*

* Department Nuclear Medicine and Radiological Sciences, Tokyo Metropolitan Geriatric Hospital, Tokyo
** Division Nuclear Medicine, Toranomon Hospital, Tokyo

A new method for an analysis of regional
cardiac function was developed using the multi-
gated cardiac pool images (single photon emission
computed tomogram-SPECT). The (x-y) coordi-
nates of cardiac contour for each frame, detected
automatically by equi-count method expressed
in (r-6) coordinate with respect to center of area.
After they were smoothed by fifth order to Fourier
function, the coordinate of contour, center of
area, long axis and base with both a fixed external
frame-of-reference system (fixed method) and inter
nal frame-of-reference system (floating method),
were estimated analytically for each frame. The
loci of contour, center of area, long axis and
base were depicted on the CRT as three dimen-

sional dynamic pattern (3DDP).

In a case of normal controle, SPECT images in
two views of sagital (long axis) and coronal (short
axis) were analysed by our new method. From
3DDP with fixed method, septal wall motion was
little and more decrease in the base than in the
apex. The center of area moved from the lateral
to the septum and from apex to base with systole.

Application of this new method to multigated
SPECT images could be useful for analysis of
cardiac performance as three dimensional dynamic
pattern.

Key words: SPECT, Multigate image, Regional
wall motion, Three dimensional analysis.
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