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ABSTRACT

Single photon emission computed tomography (SPECT) systems are widely used as use-
ful diagnostic instruments in nuclear medicine. Most of them are composed of a single or a
couple of rotating gamma cameras each equiped with a parallel hole collimator. Diagnostic
images obtained with such systems are in general of poor statistics due to the limitation of
the number of detected photons, especially in the vicinity of the object center because of
strong attenuation of photons in the body. Quality of such images can be improved by modi-
fying collimator systems. A fan-beam collimator provides an increased sensitivity to a
certain extent with reduction of field-of-view, compared with a parallel hole collimator.
Therefore, one of approaches for the improvement is the use of a combination of more
than two fan-beam collimators whose focal lengths are different from one another. A
proper selection for focal lengths produces higher sensitivities at the central region than
the peripheral in the field-of-view. Evaluation of statistical noises in reconstructed images
was made by computer simulations for three types of triple gamma camera SPECT sys-
tems, and the noise in terms of standard deviation at the center of the image obtained with
the proposed system was successfully reduced to 57% of that with the conventional system.

Key Words : SPECT, Image quality, Fan-beam collimator



