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Currently, the glandular dose is evaluated quantitatively on the basis of the measured data using phantom, and
not in a dose based on the mammary gland structure of an individual patient. However, mammary gland structures
of the patients are different from each other and mammary gland dose of an individual patient cannot be obtained by
the existing methods. In this study, we present an automated estimation method of mammary gland dose by means
of mammary structure which is measured automatically using mammogram. In this method, mammary gland
structure is extracted by Gabor filter; mammary region is segmented by the automated thresholding. For the
evaluation, mammograms of 100 patients diagnosed with category 1 were collected. Using these mammograms we
compared the mammary gland ratio measured by proposed method and visual evaluation. As a result, 78% of the
total cases were matched. Furthermore, the mammary gland ratio and average glandular dose among the patients
with same breast thickness was matched well. These results show that the proposed method may be useful for the
estimation of average glandular dose for the individual patients.
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Fig. 1 A flow chart of breast image analysis.
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Fig. 2 Arrangements for measurement of air kerma.
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Fig. 3 Automated detection results of mammary gland.
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(c) Enhanced image of mammary glands
(d)Identified regions of mammary gland (white) and breast (gray)
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Table 1 Classification of mammary gland structure by the measurement results and visual
evaluation of the mammary gland ratio
Visual evaluation
Scattered
Breast analyzer cartere Heterogeneously ~ Extremely — Total
fibroglandular
o dense dense
densities
Scattered fibroglandular densities 25 8 1 34
Heterogeneously dense 4 40 6 50
Extremely dense 0 1 8 9
Total 29 49 15 93

Table 2 Half-value layer in each target filter and tube voltage,
air kerma per 1 mAs

Target/Filter Tube voltage HVL Ki:/mAs
: (kV] [mmAl] [mGy/mAs]
Mo/Mo 24 0.32 0.078
28 0.37 0.128
32 0.40 0.195
Mo/Rh 28 0.42 0.104
32 0.46 0.163
3. % B
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Table 3 Mammary gland structure by an average glandular dose

Breast thickness

Average glandular dose [mGy]

[mm] Average 75 percentile dose Max  Min
Total 40.61£11.79  2.05£0.56 2.40 341 094
Scattered fibroglandular densities 1 3511033 5 554054 2.60 341 094
(n=34)
Heterogeneously dense
38.38+10.43  1.99+0.54 238 324 117
(n=50)
ifoTely dense 27.56+8.73 1.6240.58 1.91 258 1.03
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Fig. 4 Relationship of breast thickness and average glandular
dose in each of the mammary gland structure.

Table 4 Relationship of breast thickness and average glandular
dose in each of the mammary gland structure

Coefficient of determination

Approximation (RZ)
Scattered fibrogland-
ular densities (n=34) 1=0.036x+0.554 0.470
Heterogeneously
dense (n=50) »=0.035x+0.638 0.466
Extremely dense (n=9) =0.065x-0.176 0.973
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Fig. 5 Relationship of mammary gland ratio and average
glandular dose of each breast thickness. (Breast thick-
ness; 30 mm, 35 mm)
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Fig. 6 Relationship of mammary gland ratio and average
glandular dose of each breast thickness. (Breast thick-
ness; 40 mm, 45 mm)
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Table 5 Comparison of the average glandular dose obtained in
study (A) and average glandular dose was calculated
using the age of the c-factor indicated by Dance (B)

Average glandular dose [mGy]

A/B
A B

Total 2.05 1.95 1.05
Scattered fibroglandular
densities (n=34) 225 2.14 1.05
Heterogeneously
dense (n=50) 1.99 1.89 1.05
Extremely dense (n=9) 1.6 158 1,03
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