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Fig. 1 Schematic representation of left ventricular (LV) oblique-angle tomographic sec-
tions oriented either parallel or perpendicular to the long axis of LV, that is,
sagittal, horizontal and short-axial sections.
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Fig. 2 A series of sagittal planar images of LV (14

frames in a cycle). These images clearly show
the LV emptying performance throughout the
cardial cycle. ED=end-diastolic phase, and
ES=end-systolic phase.
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GPEC

Phase (top) and amplitude (bottom) images
obtained by the conventional and GPECT
methods in a patient with normal LV function.
MLAO=modified left anterior oblique view,
SAG =sagittal view, HOR =horizontal view,
and S-A =short-axial view.

Fig. 4

Phase (top) and amplitude (bottom) images
obtained by the conventional and GPECT
methods in a patient with inferior wall myo-
cardial infarction. On the conventional images,
minimal amplitude decrease is shown in the
center of LV, and no abnormality in the in-
ferior region. By contrast, on the GPECT
images, definitive amplitude decrease is shown
in the inferior region (arrows).

Fig. 5

Phase (top) and amplitude (bottom) images
obtained by the conventional and GPECT
methods in a patient with extended anterior
and postero-inferior wall myocardial infarc-
tions. On the conventional images, phase delay
and amplitude decrease are shown extending
from the antero-septal to the infero-apical
regions (arrowheads). By contrast, on the
GPECT images, especially on the sagittal
images, marked phase delay and amplitude
decrease are shown in the apical and postero-
inferior regions (arrows), compared with the
anterior region. These findings correspond well
with the angiographic ones.
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Summary

A New Method for Phase Analysis in Gated Blood Pool
Emission Computed Tomography (GPECT)

Tsunao ITo*, Hisato MAEDA*, Kan TAKEDA¥*, Tsuyoshi NAKAGAWA¥,
Nobuo YaMaGUcHI*, Takehiko ICHIKAWA** and Tokuji KoNISHI**

* Department of Radiology, **First Department of Internal Medicine,
Mie University School of Medicine

A new method for phase analysis in gated blood
pool emission computed tomography (GPECT)
has been developed and applied to the estimation
of regional left ventricular wall motion abnor-
malities (LVWMASs) in patients with ischemic
heart disease.

Equilibrium gated blood pool data were acquired
using an ECT system with dual opposed gamma
cameras. The data were acquired from 60 angular
projections over 360 degrees in a R-wave syn-
chronized frame mode, dividing each cardiac cycle
into 14 frames. Acquired GPECT data were
processed as follows. 1) Transaxial tomographic
images at each frame of cardiac cycle were recon-
structed with convolution algorithm. 2) Data for
ROIs covering LV images were extracted from the
transaxial tomographic images at each frame of
cardiac cycle. 3) The images covering LV were
rotated to reorganize oblique-angle tomograms
oriented either parallel or perpendicular to the
long axis of LV, that is, sagittal, horizontal and
short-axial tomograms. 4) Tomographic images
in the sagittal, horizontal and short-axial planes

at the same frame of cardiac cycle were added up
to generate their planar images. 5) Phase analysis
based on the fundamental frequency was performed
to construct phase and amplitude functional
images. Conventional gated blood pool scans in
the modified left anterior oblique projection were
also performed, and phase analysis was carried
out for comparison.

Functional images from the GPECT method
allowed the detailed assessment of regional
LVWMAs, compared with the conventional meth-
od. This method was especially useful in evaluating
postero-inferior WMAs, which were very difficult
to be detected in the conventional method.

In conclusion, phase analysis of GPECT has
advantages in eliminating overlap of adjacent
blood pools and in a detailed estimation of
regional LVWMA on a three-dimensional basis,
compared with the conventional method.

Key words: Gated blood pool ECT, Phase
analysis, Functional image, Ischemic heart disease,
Regional wall motion.
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