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Purpose:

In the CT system based on the Radon theorem, its image is reconstructed from many 1-D projection data by various projec-
tion angles (0—360 degree) around the object. Therefore, it is supposed that the CT system has characteristic image property differ-
ent from the general digital radiographic system. The purposes of this study are to analyze signal-to-noise ratio (SNR) changes for
in-plane position and direction in CT system and to verify those visual effects by using simulated small low-contrast disc objects.
Materials:

Three-models of multi detector-row CT, SOMATOM Volume Zoom, SOMATOM Emotion6 and Aquilionl6, were
employed. Modulation transfer functions (MTFs) were obtained using a thin metal wire. Noise power spectra (NPS) were obtained
using a cylindrical water phantom. The measurement positions were set to center and off-centers (64 mm, 128 mm and 192 mm) of
x-y plane. One-dimensional MTFs and NPSs for the x-and y-direction were calculated by the numerical slit scanning method.
SNRs were then calculated from these MTFs and NPSs. The simulated small low-contrast disk objects with diameters of 2—10 mm
and 1.5%, 3.0% and 4.5% contrasts to background were superimposed on the water phantom image. Finally we examined the
validity of the resultant SNRs by observing the simulation images.

Results:

Resultant in-plane SNRs differed between the center and off-centers and indicated a trend that the SNR value increase as the
distance from center. The increasing degree differed between x- and y-direction, and also changed by the CT systems. These
results suggested that the peripheral (off-centers) region has higher low-contrast detectability than the center.

Conclusion:

We evaluated the variation of the in-plane MTF, NPS and SNR with respect to the position and direction using three-models
of CT systems, and found that the variations were more complicated. The properties derived in this study indicated that the depic-
tion abilities at various in-plane positions are not uniform in clinical CT images and the lesion detectability may be influenced.
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