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Fig. 1 Relationship between angle of rotation of
detectors and counts in simulated projection
data.
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Fig. 2 Schematic representation of a Jaszczak
phantom for experiment.
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Fig. 3 SPECT images obtained from simulated projection data of line sources with
various changing rate of activity. With increase of changing rate, artifacts are
considerably observed.

Fig. 4 SPECT images obtained from projection data of the Jaszczak phantom with
various changing rate of activity. Within changing rate of 509, deformation of
SPECT image are not noticeable visually and resolution is scarcely degraded.
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Fig. 7 Renal dynamic coronal images obtained from 99mTc-DTPA. One scan time is

30 sec.
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Table 1 Mean and standard deviation of changing rate of activity
between 30 seconds in 10 normal kidneys (5 volunteers)

28 % 1 2 (1991)

Scan time after injection Scan time after Tmax

(min) (min)
0.0-0.5 0.5-1.0 1.0-1.5 1.5-2.0 0.0-0.5 0.5-1.0 1.0-1.5 1.5-2.0
Mean (%) 100.0 49.8 17.1 89 6.0 8.4 8.3 7.0
SD (%) 0.0 8.6 1.4 1.6 2.7 23 1.7 1.5

Except the first and second scans, the values are less than about 20%,.
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Summary

The Influence of the Time Activity Variation on Dynamic
SPECT Images in Camera Based SPECT

Hisato MAEDA*, Kan TAKEDA*** Kaname MATSUMURA***,
Tsuyoshi NAKAGAWA*** Tokio KiTaNO***, Kazutaka EJIRI*,
Takeshi KoNDOU*, Akira TAKEUCHI*, Hiroshi TOYAMA**,
Gen TAKESHITA**, Sukehiko KoGa** and Takashi ICHIHARA****

* Department of Radiological Technology, Fujita Health University School of Hygine
** Department of Radiology, Fujita Health University School of Medicine
*** Department of Radiology, Mie University School of Medicine
**** Nuclear Medicine Section, Toshiba Nasu Works

Image quality of dynamic single photon emis-
sion computed tomography (SPECT) using a
rotating gamma camera is dependent on the time
activity variation of the tracer such as accumula-
tion and excretion in the object’s organ. Especially
at the early time after injection of radionuclide,
artifacts may occur strongly in the SPECT images.

Simulated and experimental projection data of
line sources and Jaszczak phantom were altered by
sequentially weighting the projections with a func-
tion that varied linearly with time.

With a variation of object activity given by
linearly decaying functions, the main effect ob-
served on the SPECT images obtained from
simulated line sources was an elliptical deforma-

tion on the object. If the changing rate (R (t+1)—
R(1))/R(t)x 100 remained within 209, during
acquisition, this deformation of SPECT images of
line sources was not noticeable visually and
resolution (FWHM) of line sources scarcely was
degraded.

In renal dynamic SPECT study using %m™Tc-
DTPA, the image quality of the first scan (30 sec)
was considerably degraded. However, the changing
rates after the third scan were less than 209, on
the mean of 10 kidneys and the image quality was
not noticeable visually.

Key words: SPECT, Dynamic SPECT, Artifact,
Simulation.
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