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Improvement of Detectability of
Microcalcifications by Magnification
Digital Mammography

Yoshiharu Higashida' , Masahiro Hatemura?,
Akira Yoshida®, Takao Takada?
and Mutsumasa Takahashi?

Our aim in this study was to evaluate the potential utility
of magnification mammography with a CR. system by inves-
tigating the basic imaging parameters and detectability of
microcalcifications in comparison with those of conventional
screen-film systems. The basic imaging parameters were
evaluated by measuring scatter fraction, modulation trans-
fer function (MTF), Wiener spectrum, and incident dose for
the various magnification factors. The detection of simulated
microcalcifications in radiographs of a mammographic phan-
tom and breast specimens were evaluated subjectively and
quantitatively for screen-film and CR techniques with vari-
ous magnification factors. The scatter fraction of digital mag-
nification mammography decreased with increasing
magnification factor. MTF of magnification digital
mammography improved with increasing magnification
factor. The detectability of microcalcifications with the CR
system was significantly improved by magnification tech-
nique. From the above results, it is expected that the use of
magnification mammography with a CR system will improve
the detectability of microcalcification.
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Fig.1 Dependence of scatter fractions on the tube potential. Fig.2 Incident dose to IP (imaging plate)and phantom with various
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Fig.3 MTFs of screen-film systerns and total MTFs of magnification digital techniques.
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Fig.4 Comparison of Wiener spectra for screen-film and digital
systems.
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Fig.5 Difference in the detection of simulated microcalcifications
for contact screen-film and CR radiographs and various magpnifi-
cation digital radiographs.
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Fig.6 Close-up radio-
graphs of simulated
microcalcifications used
for evaluation of the
detecton task.
(A)screen-film,
(B)CR,
(C)CR x 1.2(iso doze),
(D)CR x 1.2 (low dose),
(E)CR x 1.4 (iso doze),
(F)CR x 1.4 (low doze)are
(F) shown.
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Fig.7 ROC curves for detection of microcalcifications with vari-
ous radiographic techniques.
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Fig.8 Comparison of average true-positive fraction (TPF)and true
positive localization fraction (TPLF)for detection of micro-calcifi-
cations on screen-film and various CR techniques.
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