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Summary

We investigated whether the use of a newly developed columnar-crystal-type photostimulable-phosphor
plate (CP1M200, referred to as system C) helps to provide improved edge-enhanced effect in phase contrast
imaging. Physical characteristics of 2 conventional particulate-crystal-type photostimulable-phosphor plates
(RP-5PM, referred to as system A and RP-6M, referred to as system B) and system C were measured. Then,
an acrylic plate phantom and RMI152 phantom were imaged using 3 types of plates, and the edge-enhance-
ment effects were evaluated based on the profile curve of the acrylic plate phantom. Visual evaluation of the
RMI152 phantom images was conducted. The results showed that the modulation transfer function (MTF) of
system C was superior to those of the other systems. The WS of system C was superior to those of the other
systems in the low frequency band region, and inferior to those of the other systems in the high frequency
band region. The presence of an edge-enhanced image was not detectable in the profile curve of the acrylic
plate in system A, although that was shown in systems B and C due to their excellent sharpness. In the visual
image evaluation of the RMI152 phantom, image quality of system C was superior to those of the other
systems. Phase contrast imaging with a digital detector of a columnar-crystal-type photostimulable-phosphor
plate is considered to provide improved edge-enhancement over that of conventional plates.
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Table The characteristics of 3 kinds of photostimulable phosphor plates

System Type Characteristics
A RP-5PM Photostimulable phosphor plate for phase contrast mammography
Particulate type BaFX phosphor
Thickness of phosphor layer: RP-5SPM>RP-6M
B RP-6M Photostimulable phosphor plate for mammography (contact imaging)
Particulate type BaFX phosphor
C CP1M200 Photostimulable phosphor plate for mammography (contact imaging)

Columnar crystal type CsBr phosphor
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Fig. 1 ~ An example of edge-enhancement image by phase
contrast imaging and illustration of profile curve
of the image.
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Fig. 2 Input-output characteristics of 3 different types of
photostimulable phosphor plates.
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Fig. 5 Profile curves of the acrylic plate edge, obtained with 3 different types of photostimulable phosphor plates

for (a) contact image and (b) phase contrast image.
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Fig. 6 Images of acrylic phantom of screws obtained with 3 different types of photostimulable phosphor plates for phase contrast

images.
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Fig.7 De-composed images of acrylic phantom of screws obtained with 3 different types of photostimulable phosphor plates by phase
contrast imaging, all of which are processed with the band-pass filter.
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Fig. 8 The profile curve of de-composed images of acrylic phantom obtained by the band-pass filter.
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