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Correspondence between Two Different Views of X-ray Mammograms

Using Simulation of Breast Deformation

YAsuyo Kita,t RALPH HIGHNAMtt and MICHAEL BRADY't

In this paper, we develop a method to find correspondences between a Cranio-Caudal (CC)
and a Medio-Lateral Oblique (MLO) X-ray image of the same breast. Matching between such
pairs of images is considered essential by radiologists for more reliable diagnosis of early breast
cancer. The two images are taken while the breast is compressed between the cassette and
plate of the X-ray machine, but, almost always, to a different extent in each direction. The
deformations of the breast caused by the different compressions in the different directions
causes corresponding points to appear far from the straight “epipolar lines” familiar from
binocular stereo vision. The method developed in this paper calculates the line in a MLO im-
age corresponding to a point in the CC image through simulation of the deformation and the
projection of a 3D line (curve) corresponding to the point. Experiments using actual images
show that the method gives good predictions which can be used to find exact correspondences
between points in the two images.
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Fig. 1

X-ray system for breast: (a) Cranio-Caudal, (b) Medio-Lateral Oblique,

(c) Medio-Lateral mammogram and (d) schema of X-ray source movements.
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BB AE 2 L E (0.3mm X 0.3mm)]
Table 1 Minimum distance between the correct position
and the resultant “epipolar line” (measured in
pixel (0.3mm x 0.3mm) in 512 X 720 images).

No. Ours R1 R 2
1 2.4 11.0 31.0
2 24.7 22.0 22.4
3 38.2 35.0 24.1
4 29.7 10.0 8.5
5 36.8 95.0 5.5
6 1.9 470 | 278
7 5.4 5.0 6.6
8 87.9 99.0 99.6
9 58.6 81.0 46.0
10 28.5 32.0 2.9
11 114 1.0 28.4
12 1.9 4.0 1.7
13 25.1 1.0 71.5
14 24.9 41.0 57.6
15 8.8 9.0 21.1
16 4.8 11.0 2.9
17 6.9 9.0 54.9
18 15.6 88.0 41.6
19 0.2 5.0 19.0
20 16.5 41.0 16.9
21 16.0 31.0 18.8
22 29.1 27.0 76.9
23 3.2 5.0 7.3
24 20.7 43.0 4.5
25 8.3 93.0 22.7
26 24.4 9.0 10.6
27 1.6 10.0 24.5
28 18.4 21.0 20.0
29 11.6 35.0 71.9
30 18.2 7.0 24.8
31 6.3 10.0 2.4
32 32.7 53.0 51.1
33 1.0 61.0 26.9
34 33.7 34.0 38.3
35 42.8 102.0 40.4
36 56.9 117.0 18.5
37 45.2 142.0 36.9

Ave. 21.6 39.1 29.4
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Fig.9 3D corresponding curve of the example in Fig.8:
thin and thick lines are the corresponding lines
before and after the simulation of the MLO-
compression respectively.
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Top view

3

Side view Uncompressed breast

10 M8 NBIDEFHEME (KEVEL)
Fig. 10 Estimation of the 3D position of the abnormality
(large black dot) in the example in Fig. 8.
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(b) MLO image
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Fig.11 Example 2 of correspondence: the white curve is

our estimated epipolar; the thin and grey line is
the projection of the line before simulation of the
MLO-compression; the dashed and dotted lines
are the corresponding estimates by Radiologists
1 and 2 respectively.
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