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Table 1 Morphology of calcification

Small round calcifications

Amorphous or indistinct calcifications

Pleomorphic or heterogeneous calcifications (granular)
Fine, linear or fine, linear, branching calcifications

a
b
C
d
HAGE
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BIOREZETHIER AKX T, BH05mm T
TH 5o
d MR, B ECRA KL AR WA O A/ IKAL T,
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Figure 1. Image of the calcification-mimicing objects (Al,O3
specks of 160 um) in the ACR-approved phantom taken with syn-
chrotron radiation in refraction-contrast mode (20 keV). Shapes of
the six specks are clearly depicted. Those can hardly be detected in
images acquired with the clinical mammographic unit.
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Figure 2. Image of the calcification-mimicing objects (Al,O3
specks of 320 um) in the ACR-approved phantom taken with syn-
chrotron radiation in refraction-contrast mode (20 keV). Images
shows the variance of shapes of those 6 specks.
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Figure 3. Image (2.4x3.2mm) of a breast tissue sample from a
patient with breast cancer fixed in a wax block. Image was acquired
with synchrotron radiation in refraction-contrast mode (20 keV).
Diameter of the largest speck in this image was measured as 96 um
(arrow). It could not be detected in an image taken with clinical
mammographic unit.

Figure 4. Image of a breast tissue sample from a patient with
breast cancer fixed in a wax block. Image was acquired with synchro-
tron radiation in refraction-contrast mode (20 keV). Large number
of specks distribute in an area of 2.2x3.2 mm. In an image with
conventional mammographic unit, group A was recognized as an
amorphous calcification, groups B to D as vague calcification
shadows, and others could not be detected.
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Figure 5. Image of a breast tissue sample from a patient with a
malignant breast disease (flat epithelial atypia) fixed in a wax block.
Image was acquired with synchrotron radiation in refraction-con-
trast mode (20 keV). In an image with conventional mammographic
unit, both speck A and group B were detected as a single calcifica-
tion. Speck A has a diameter of 248 um. Group B was classified as a
pleomorphic calcification.
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Abstract

Refraction-enhanced imaging using synchrotron-radiation as a source was performed at SPring-8 for wax blocks
which contained breast tissue specimen for pathological investigation. Size detection limit was considerably im-
proved to recognize specks as small as 24 micron. And, as shapes of specks were more clearly depicted comparing
to conventional radiographs, the origin of formation might be suggested. Improvement both in size and in morpho-
logical detection by refraction-enhance imaging have given visual evidences that many of calcifications in conven-
tional radiographs are composed from multiple smaller calcifications. High-precision images of calcifications by
refraction-enhanced imaging could well be expected to make progress in diagnostic accuracy of breast diseases.
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