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Computer-aided detection of tracheal bronchus in multi-detector computed tomography images
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Abstract : Tracheal bronchus (TB) is a rare bronchial anomaly, which should be non-invasively diagnosed in chest

computed tomography (CT) images. However, it can remain undetected because of its low frequency. A small tool to

detect this anomaly in chest CT images will be useful to reduce the incidence of cases in which it goes undetected. We

developed a scheme for detection of tracheal bronchus consisting of a two-dimensional rule-based scheme that indicates a

slice including TB. Criteria applied to identify tracheal bronchus are : in the slice 1) the trachea region is split into two or

more regions, and the area of the larger of the largest two regions is four or more times that of the smaller region, and 2)

the circularity of the trachea region is lower than 0.65 and recovers in the next slice. Once one of the criteria is satisfied,

the slice is determined to include TB. The scheme was applied to 30 cases (three with and 27 without TB) retrospectively.
The sensitivity and specificity was 66.7% and 92.6%, respectively.
Key words : Tracheal bronchus, Bronchi anomaly, Computer aided detection, Multi—detector computed tomography, rule

based method
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Fig.1 Example of tracheal bronchus. The white triangle indicates
tracheal bronchus in a coronal multi-planar reformation image
of chest CT images. This tracheal bronchus originates
from the trachea.
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Fig.2 Circularity of trachea airway region in chest CT images. Graphs
show circularity of the tracheal airway region in each CT
image as a function of image number. The circularity value
of tracheal bronchus case in slice #39 dropped to about
0.6 and then returned to normal in the next slice. TB was
detected in this slice.
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Fig.3 Rule-based scheme of tracheal bronchus detection
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Fig.4 Cases in which tracheal bronchus detection succeeded.
White triangles indicate tracheal bronchus in each case.
Using the present detection scheme, these slices were
successfully found to include tracheal bronchus.

Fig.5 A case of failed tracheal bronchus detection. The image is
the true slice including tracheal bronchus in the failed case.
White triangles indicate the tracheal bronchus. The tracheal
bronchus had the appearance of a flattened and non-cavitary
branch.
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