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Fig. 1 Principle of CST.
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Fig. 2 Block diagram of experimental apparatus.
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WATER

N\

LUCITE
Fig. 3 Cross sections of phantoms.

BRASS

(a) A water phantom for measurement of the uniformity.
(b) Abrassbar (1 cmdia.)isinserted to the phantom (a) to measure the resolution.
(c) Three different plastic bars (6 cm dia.) are inserted to the phantom (a).
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Fig. 4 Changes of the intensity of y-ray field in the
water phantom.
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Fig. 5 Energy spectrum of scattered ray.
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Table 1 Means and standard deviations of the in-
tensity of scattered ray in the water phantom.

peripherals

center
1) €)) 3 4)
mean 100 103 97 102 103
s.d. 1.5 1.9 1.9 2:2 1.5

s.d. means standard deviation
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Fig. 6 Measured point spread function of CST.
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Fig. 7 Measured relationship between electron density
and intensity of scattered ray. Each value is
normalized so that values of water are 1.0.
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Fig. 8 Example of CST image.

(a) Cross section of a phantom.
(b) CST image of (a).
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Fig. 9 [Illustration of a parallel plane collimator.
Pencil beam of r-ray is scanned along y-direc-
tion.
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Summary

Physical Characteristics of Compton Scatter Tomography

Masahiro ENDO, Toru MATsumoTO, Takeshi A. IINUMA and Yukio TATENO

Division of Clinical Research, National Institute of Radiological Sciences

Compton scatter tomography (CST) is a hopeful
imaging method aquiring tomographic distribu-
tions of the electron density. We have studied this
method by phantom experiments. An object was
irradiated by a rotating fan-shaped gamma ray
and orthogonally scattered irradiations were
detected by a conventional scintillation camera,
which thereby imaged the irradiated section of the
object.

192[r was selected as the gamma ray source since
high disintegration rate (1-5Ci) necessary for clini-
cal use can be easily obtained and it has a moderate
half-life (74 days) and a peak energy (300 kev). We
used 0.5-2.5 Ci source in this study and objects
were irradiated from four directions whose angular
spacing was 90 degrees. A Toshiba GCA-202
camera was used as a detector and a Toshiba
TOSBAC-3400 computer system was used for data
collections. Each image was made of 64 x 64 pixels
and the pixel width was 5 mm. The same computer
was also used for image processings, which in this
study consisted of (1) superimposing of four images

obtained by different directions, (2) correction of
the non-uniformity of the camera, and (3) correc-
tion of the attenuation of the primary ray.

Some physical characteristics were measured by
the phantom study. Counting rates were agreed
with calculations. There was a few percent varia-
tions for images of a uniform object (water
phantom). The resolution was 15 mm in FWHM
and was limited by the camera’s overall resolution.
Measured values of the electron density were agreed
with expected values. An efficiency of the exposure
dose of this method was considered in the context
of the noise and the resolution and was shown much
poorer than that of a CT-scanner. This was partly
attributed to the very small effeiciency of the
conventional collimator. We proposed a new
collimator which was very effective for CST. Some
clinical applications were suggested. Above all, an
application to on-line dose monitoring of radiation
therapy was emphasized.

Key words: Compton scatter tomography,
image processing, image quality.
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