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STUDY ON LOW-CONTRAST RESOLUTION OF DENTAL CONE-BEAM CT

Junko BAMBA, Kazuyuki ARAKI and Hideki ISHIDA

Department of Oral Diagnostic Sciences, Division of Radiology, Showa University School of Dentistry

Abstract —— Dental cone-beam CT (CBCT) is superior in rendering bone tissue, but image evalua-
tion of soft tissue is also important. Low-contrast resolution is generally affected by image noise. The
noise of the image decreases as the X-ray dose increases. Meanwhile, in CBCT, sensitivity correction is
automatically applied to the projection data, but its processes are not disclosed. The purpose of this
study was to evaluate how the low contrast resolution of CBCT varies depending upon exposure proto-
cols. The phantoms, for low-contrast resolution, consisted of an acrylic circular plate with three 0.5-
1.0 mm diameter rods. These rods enable the user to visually evaluate the limit of observation. For
PhantomHigh and PhantomLow, the insides of the holes were filled with substances which were approxi-
mately +100 HU and —100 HU relative to acrylic. The CBCT apparatus used for this study was 3DX
multi-image micro CT FPD (Morita, Kyoto, Japan). The phantom images were observed on Image] (Im-
age] 1.45s, National Institutes of Health, Bethesda, MD, USA). In PhantomHigh, up to 0.5 mm holes were
observed under the protocols of 5 mA or more. In PhantomLow, up to 0.7 mm holes were observed at
80 kV 8 mA and 80 kV 10 mA. PhantomHigh had higher observability. In addition, smaller holes could be
observed as the dose increased and the low contrast resolution was correlated with the dose. However,
a certain tendency was not observed in PhantomLow. Therefore, it was suggested that a similar correc-
tion was not performed in all areas, and that the low-contrast resolution was not determined merely by
noise, rather multiple factors were involved. The reason is unclear and this will be a future study subject.

Key words: dental cone-beam CT, low-contrast resolution, quality assurance
(ZAF:1H15H, =8 :3H6H, 2019)

666



