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Fig. 1 Schematic drawing of the phantom employed
in this study. The liver-shaped phantom con-
taining cylinders of 10-40 mm in diameters as
cold spots is housed in the ellipsoid phantom
(20 x 30 cm).
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Fig. 2 Transaxial images of the phantom reconstructed by using various filters. The
Chesler’s filter was considered to be suitable for clinical use.
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Fig. 3 Relationship between image quality and sampl-

ing time per each projection (64 projections
around the phantom).
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Fig. 4 Profile curves of the flood phantom images cor-
rected with various attenuation coefficients.
The value of 0.1 cm~! revealed to be suitable
for attenuation correction with a uniformity
within +89%.
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Fig. 5 SPECT images of the phantom with (left) and
without (right) attenuation correction.
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Fig. 6 SPECT image (left) and conventional planar
scintigram (right) of the phantom. SPECT can
resolve a cold spot as small as 10 mm in
diameter which is not detected in planar image.
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Summary

Evaluation of Single Photon Emission Computed Tomography Using a Rotating
Gamma Camera for Detecting Small Space Occupying Lesions in the Liver:
(1) Phantom Study

Kazutaka YaMamoto, Takao Mukal, Toru Fuiita, Kotaro MINATO,
Nagara TamAKkl1, Yasushi IsHil and Kanji TORIZUKA

Department of Radiology and Nuclear Medicine, Kyoto University, Faculty of Medicine, Kyoto

Phantom studies were performed under
simulated conditions of the human liver in order
to evaluate clinical feasibility of single photon
emission computed tomography (SPECT) using
a rotating gamma camera.

A liver-shaped phantom containing solid
cylinders of various diameters as cold spots and
housed in a ellipsoid phantom was employed in
this study.

Several filters for reconstructing SPECT images
were evaluated. A filter with sufficient cut at high
frequency band such as proposed by Chesler
resulted in appropriate image quality at the
expense of a slight decrease of resolution capability.

The number of projections, 32, 64 and 128
views, made no remarkable change of image
quality.

The total counts collected per slice were seemed
to affect the image quality considerably and ap-

proximately 400 kcounts per slice appeared to be
a minimum acceptable threshold to resolve a cold
spot as small as 10 mm in diameter.

Attenuation correction was made by the
Sorenson’s method. Although attenuation coeffi-
cient of 140 keV y-ray in the water is 0.15cm™1,
a lower value of 0.1 cm~1 revealed to be suitable to
restore the attenuation loss at the central part of
the phantom.

By the use of SPECT under suitable conditions,
small cold spots which could not be detected by
conventional planar imaging were resolved with
excellent contrast.

In conclusion, SPECT was considered to be a
very useful modality for screening small space
occupying lesions in the liver.

Key words: single photon emission computed
tomography, liver scintigraphy, liver phantom,
cold spot, rotating gamma camera.
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