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Preliminary study of automated segmentation of kidney in non-contrast CT
images base on position, orientation and shape features analysis
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Abstract The modern CT scanners have been widely used in Japan. The cases of the CT scans covering the human torso (chest and
abdomen) increased recently. Such a CT volume can provide the detailed information of human organs for clinical diagnosis. This research
focuses on the development of a computer-aided diagnosis system for kidney diagnosis. Kidney regions have a similar CT number
distribution with the surrounding tissue regions and have a big variance in the shapes. It is difficult to segment the kidney regions in
non-contrast CT images. This research investigates the features of the kidney location, orientation, and shape using 101 CT cases, and
discuss the possibility to segment the kidney region based on such features.
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~Left kidney!"

(a)Axial-section (b)Coronal-section

Fig.l Anatomical illustration of kidneys
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(a)The point on an Axial section

(b)3-dimensional display
Fig.2 The points of manual input.

Fig.3 The correct answer definition of kidney outlines.
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Fig.4 The distribution of center position of the left kidney.
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Fig.5 The distribution of inclination of the left kidney.
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Fig.6 The distribution of the size of the left kidney.
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(a)Axial-direction (b)Coronal-direction (c)Sagittal-direction

Fig.7 The approximation results of a kidney domain

(a)Axial-direction (b)Coronal-direction (c)Sagittal-direction

Fig.8 The approximation results of a kidney domain

(a)Axial-direction (b)Coronal-direction (c)Sagittal-direction

Fig.9 The approximation results of a kidney domain
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