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An Automated Detection of Lacunar Infarct Regions in Brain MR
Images: Preliminary Study
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Summary

The purpose of this study is to develop a technique to detect lacunar infarct regions automatically in
brain MR images. Our detection method is based on the definition of lacunar infarcts. After inputted im-
ages were binarized, we used feature values such as area, circularities and the center of gravity of candidate
regions to extract isolated lacunar infarct regions. We also developed and used a new filter to enhance the
signals of lacunar infarcts adjacent to some high intensity regions. 10 cases involving 81 sectional images
were applied to our experiment. As a result, the sensitivity was 1000 with approximately 1.77 false-posi-
tives per image. Our results are promising on the first stage, although it remains to improve on problems
that to eliminate false-positives and automatically establish threshold value.

Key words: Brain MR image, Lacunar infarct, Automated detection, Laplacian filter, Computer-aided
diagnosid CADO
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Fig. 1 A brain MR imagé! T.[with lacunar infarct regions.

Arrows indicate lacunar infarct regions.
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Fig. 3 Binarized image of Fig. 1.
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Fig. 4 A sharpening filter of Laplacian
type.
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Fig. 5 The processed image applied the filter in Fig. 4 to
the original image in Fig. 1.

Table 1 Thresholding values used in binari- Table 2

zation of imagé&l ThCand in character-
ization of three feature value8! Ar, Ar.:
Area, Cir. Circularity, Rad: Radius [(for

Fig. 6 Binary image of Fig. 5.

Detection results in terms of true positive rate, the number
of false positives per image, and true negative rate for bi-
nary method, filter method and combined method of these
two.

two methods.

Binary method Filter method Combined
Binary method Filter method
True positive rate 8011 35/4400 5701 25/440 10001 44/440
Th 130 90 Oof false positives ~ 0.25120/810  1.58 128/810  1.77) 143/810
Anll Arz 10050 6050 True negative rate 78011 38/490J 25017 12/490 22[T1 11/4900
Cir 0.54 0.63
Rad 52.5 52.5
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Fig. 7 Example of a detected lacunar infarct region and false-positive candidates.
0 alOriginal image with a very small lacunar region indicated by an arrow.
00 b[Binary image after the filter shown in Fig. 4 was applied t@l all There exist many false-positive candi-

dates similar to a lacunar region.
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