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Abstract: The control of exposure dose in mammography and its evaluation are important factors in quality control.

Tanaka et al. measured the glandular composition of each pixel by using a digital mammogram, and suggested the method

to estimate an average glandular dose from the mean measurement value (average glandular composition) by using a

formula of Sobol. Their suggestion was regarded as excellent and epoch-making. However, this measurement method has

not been popular in the area of radiological technology because of the complicated procedure of getting the average

glandular dose from a mammogram. In this study, we improved the method used by Tanaka ef al. and developed a new

method, which makes it possible to analyze glandular dose more easily and precisely. We performed an imaging of

glandular composition and a histogram analysis of glandular dose, and made clear the validity of our new method.

Furthermore, we studied this method’s weak points.
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Fig.1 Geometric layout of measurement (x-ray tube voltage_focal
spotfilter : 28kV_Mo/Mo, 28kV_Mo/Rh, 30kV_Mo/Rh).
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Fig.2 Correlation of exposure and pixel value.
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Table 1 Relationship with glandular composition and exposure ratio

every phantom thickness (x-ray tube voltage_focal spot/
filter : 28kV_Mo/Rh).

Thick Glandular composition [%]
_ness Exposure ratio: 1/l
Sem 100 83.33 66.67 50 33.33 16.67 0
0.07630 0.08882 0.1004 0.1175 0.1351 0.1568 0.1840
tem 100 75 50 25 0
0.03534 0.04545 0.05959 0.07805 0.1027
Sem 100 80 60 40 20 0
0.01729 0.02222 0.02741 0.03565 0.04624 0.06086

I~ 0.2

~0.15

I~ 0.1

Exposure ratio
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Fig.3 Relations with exposure ratio and phantom thickness and
adipose composition (x-ray tube voltage_focal spotfilter :
28kV_Mo/Rh).
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Fig.4 Flowchart of program processing.
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Fig.5 Digital mammogram (raw data image, breast thickness :
32mm, x-ray tube voltage_focal spot/filter : 28kV_Mo/Rh).
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Fig.6 Edge image (a) and breast region image (b).
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(a) (b)

Fig.7 Measurement of incident exposure using mammogram (a)
and intensity distribution image (b).
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Fig.9 View image of glandular composition.
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Fig.10 Histogram of glandular composition.
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Fig.11 Histogram of glandular dose.
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Fig.12 Phantom image (glandular composition : 50%, phantom
thickness : 40mm).
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Fig.13 Histogram of glandular composition (narrow area).
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Fig.14 Histogram of glandular composition (wide area).
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