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Fig. 1 Principle of ECG gated positron emission
tomography. Coincidence events at two cardiac
phases are collected during predetermined
cardiac cycles and then reconstructed.

Table 1 Specifications of ECG gated positron emis-
sion tomography with POSITOLOGICA 11

Number of cardiac phases 2
Data format (t x6) 128 x 128/256 x 128

Number of cardiac cycles 1-9999

Delay time 0-999 msec
Sampling time 10-999 msec
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Fig. 2 Relationships between number of accumulated pulses (or total count) and relative
reconstruction error. a) 128x 128, b) 256128 data collection. sd 1 and sd 2
indicate errors within the source image and out of it, respectively. Filled (@) and
open (O) circles show errors calculated from the images of weak and strong radiation
source taken without gating, respectively, while cross marks (x) show errors
calculated from the images of strong source taken with gating. The solid lines,
whose gradients are —1/2, correspond to statistical noise, while the broken lines
errors due to non-uniform sampling caused by gated data acquisition.
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Fig. 3 Images of a rotating point source taken with
varied delay time. The numbers next to the
images show the delay time, while data sampl-
ing time was kept 10 msec for all images.
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Fig. 4 Gated myocardial images of a normal case after intravenous injection of N-13
ammonia. a) end-diastolic, b) end-systolic and ¢) non-gated images. Left ventric-
ular wall motion and changes of wall thickness are readily apparent.
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Summary

Electrocardiographic Gated Positron Emission Tomography with POSITOLOGICA 11
—Relationship between Accumulated Pulses and Reconstruction Errors—

Masahiro ENpo*, Toru MATSUMOTO*, Toshiharu Himr**, Takeshi A. [INUMA*,
Toshiro YAMASAKI*, Yukio TATENO*, Katsuya YOSHIDA**,
Akihiko KAGAaYA**, Yoshiaki MASUDA**, Yoshiaki INAGAKI**,
Akira OGUsHI*** and Sinichi INOUE***

* Division of Clinical Research, National Institute of Radiological Sciences
**Third Department of Internal Medicine, Chiba University School of Medicine
*** Hitachi Medical Corporation

Electrocardiographic (ECG) synchronized mul-
tiple gated data acquisition was employed with
POSITOLOGICA 11, a whole body positron emis-
sion tomograph to avoid blurring of cardiac image
due to heart motion. Coincidence events at two
cardiac phases (end-systole and end-diastole for
example) are collected during predetermined car-
diac cycles and then reconstructed. Delay time
from triggering R-pulse can be varied 0-999 msec
and data sampling time can be varied 10-999 msec.
Fixed radiation sources were imaged with and
without gating, and reconstruction errors of the
both images were compared to evaluate the mag-
nitude of errors due to non-uniform sampling

caused by the gated data acquisition. The result
was that although the reconstruction errors due to
non-uniform sampling were dominant at very small
numbers of accumulated pulses, they rapidly de-
creased with the increased number of pulses and
became negligible to statistical noises at clinical
conditions. Gated cardiac images of a normal case
was taken after intravenous injection of N-13
ammonia solution. Left ventricular wall motion
and changes of wall thickness were readily ap-
parent in the gated images.

Key words: Positron emission tomography,
Electrocardiographic gating, Reconstruction error.
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