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Preliminary study on the automated analysis of tumor
in the dynamic contrast enhanced breast MR images : estimation of invasive regions
using signal value of normal mammary gland and delayed-phase images
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Abstract : In order to select the appropriate form of surgery, exact analysis of the invasive region of the tumour using
breast MR images has become an important role in the diagnosis. However, many images are obtained for the identification
of the tumour ; the diagnostic ability of the physician may be decreased. The main purpose of this study was to propose a
novel method for automated analysis of the region of the tumour using dynamic contrast-enhanced breast MR images. For
this method, T1-weighted MR images of pre-, early-, and post-contrast enhanced breast MR images were introduced. Early-
and late-subtraction images were obtained by subtracting early- and late-contrast-enhanced images, respectively, from the
pre-contrast ones. And then, tumor enhanced images were obtained using subtraction images. Subsequently, using the level-
set method, which was a type of dynamic contour extraction, the outline of the tumour in the tumour-extracted images was
obtained. We compared the tumour size listed in the interpretation report by a physician and analysed the results obtained
from the proposed method. The mean absolute error of the size of tumours in all cases was less than 3.0 mm. These results
indicate than propose method may be useful for the analysis of breast tumors.
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Fig.1 Flow-chart of proposed method
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(b) Delay phase subtraction image

Fig.2 Subtraction images
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(b) Enhancement result

Fig.3 Enhancement of tumor region

(a) Correctly segmented image

(b) Excessive segmented image

Fig.4 Tumor segmentation results

Table 1 Tumor measurement results

X [mm] Y [mm] Z [mm]
physician | measured error physician | measured error physician | measured error

Case 1 11 10 —1 10 10 0 8 8 0

Case 2 10 16 +6 9 14 +5 7 10 +3

Case 3 20 18 —2 20 16 —4 15 15 0

Case 4 21 24 +3 17 16 —1 13 14 +1

Case 5 16 14 —2 13 14 +1 10 13 +3

Case 6 7 10 +3 6 7 +1 4 6 +2

Case 7 10 13 +3 10 10 0

Case 8 26 26 0 22 24 +2 21 21

Case 9 31 37 +6 21 29 +38 20 27 +7

Case 10 27 25 —2 18 22 +4 10 14 +4
Mgfr‘éra[brfl‘r’i‘]“e 28 2.6 2.0
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