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Automated estimation of prostate-gland central position using a pelvic
cavity shape in X-ray CT images
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Abstract : The automated segmentation of the prostate region in CT images is required by the computer-aided diagnosis
and therapeutic radiology. The purpose of this study is to develop an automated scheme for estimating the location (center
point) of the prostate gland in torso X-ray CT images. The proposed scheme consists of four processing steps. At first, a
prostate gland centroid is extracted manually, and pelvis landmarks are extracted automatically on training dataset. Second,
based on the pelvis landmarks, each pelvis shape is normalized. Third, a prostate gland centroid model is constructed by the
principal component analysis. Finally, a prostate gland model is applied to a target case, and the center point of prostate
gland is estimated. The proposed scheme was applied to 20 CT cases. We found the proposed scheme could estimate the
location of the prostate gland with the mean error (3-D distance from the grand truth) of 2.6 mm. This scheme was used
for prostate gland segmentation using a simple sphere model. From experimental results, the effect of the proposed scheme
for estimating the location of the prostate gland was confirmed.

Key words : Prostate cancer, Prostate gland centroid model, Point distribution model, X-ray CT images, Treatment
planning in radiation therapy
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Fig.1 Anatomical illustration of pelvic inner organs around the
pelvic cavity.

Table 1 The skeletal indexing.

A B c
OUT_OF_SKELETON FE B K 0
SACRUM Al F 1
COCCYX 22 F 2
LEFT_HIPBONE w5 (L) 3
RIGHT_HIPBONE =g (H) 4
SYMPHYSIS_PUBICA E & e 5

A : Label name.
B : Anatomical term in Japanese.
C: Label value.
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CT images

Warping the pelvic
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Estimation of the
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J

Fig.3 Outline of the proposed estimation process of prostate
gland centroid. Method which generates the prostate
gland centroid model is marked with the shadow, and
others show the method which estimates the prostate
gland centroid.

Fig.4 Anatomical illustration of pelvic cavity. Pa: Upper of a
pubic symphysis. Pb : Bottom of a pubic symphysis. Co :
Tip of a coccyx. Dr: A right hipbone. DI : A left hipbone.
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