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Influence of Image Density Properties in MSCT and CBCT
on Automatic Tooth Segmentation Procedure in a CAD system
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It has been reported that the density properties of medical multi-slice CT (MSCT) and dental cone-beam
CT (CBCT) images were different. We studied the differences practically using an automatic teeth segmenta-
tion procedure in a computer-aided detection (CAD) system.

A head phantom with artificial anatomical structures representing the equivalent X-ray absorption of teeth
and bones was used. We prepared a small piece of silver alloy, gold and silver palladium alloy, and a stopping
as the pseudo-dental prosthesis. CT images of the head phantom with and without dental prosthesis were ac-
quired. CT images were processed by means of a CAD program able to segment teeth from surrounding tissue
based on image density. The CAD process was repeated in the various settings of the window width ( WW) and
window level (WL ) of the CT images. Then the optimal WW and WL setting, at which the largest number of
teeth can be identified, was defined. Similarly, we studied MSCT and CBCT images of 40 patients with com-
plete dentition.

Results from the phantom study revealed that the differences in the optimal WW and WL between MSCT
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and CBCT were minimal when the pseudo-dental prosthesis was not present. The optimal WW and WL de-
creased only in the CBCT images of the head phantom with the pseudo-dental prosthesis. Although the optimal
WW and WL were stable in the MSCT 1mages of patients, the optimal WW and WL varied in the CBCT im-

ages of patients.

The difference between MSCT and CBCT may be attributed to the following factors:
1 > Unlike MSCT, CBCT does not adopt the Hounsfield Unit (HU) as the standardized density value.
2 . The flat X-ray detector in the CBCT system was more easily influenced by metals in the dental prosthesis

than the line X-ray detector in MSCT.

Key words: Medical multi-slice CT (MSCT), dental cone-beam CT (CBCT), computer-aided detection (CAD)
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