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Pursuit of reducing radiation dose by preoperative examination for dental
implants: scan settings and image quality of cone-beam CT for dental use

NOMURA, Yoshikazu
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Although the target of this study plan was initially preoperative
examinations using cone-beam CT for dental use (CBCT), postoperative examinations were also included
due to the obtained findings. As a result, new findings were obtained regarding (1) ring artifacts

and (2) metal artifacts caused by titanium implants in CBCT images.

In regard to (1), the ring artifacts of CBCT images had hardly been discussed so far; however, it is
difficult to avoid those. We developed the technique to evaluate ring artifacts in CBCT images. In
addition, we found that the closer to the gantry rotation axis, the stronger the noise.

In regard to (2), we found that the technique using the extreme value analysis reported for streak
artifacts in medical CT images was applicable to metal artifacts in CBCT images. Moreover, we
indicated that noise could be reduced by changing the scan settings without changing the dose.

CT CBCT



CT
cone-beam CT CBCT

CT CBCT
X
CBCT X
CBCT
CBCT CBCT
CBCT
CBCT
CT
CBCT

Imai, K., Ikeda, M., Wada, S., Enchi, Y., & Niimi, T. (2007). Analysis of streak artefacts
on CT images using statistics of extremes. British Journal of Radiology, 80(959), 911-918.
https://doi.org/10.1259/bjr/93741044

CBCT
CBCT
CBCT DICOM
Region of interests:
ROI
Leven®s test p=0.05
ROI
Leven®s test
p=0.05
Imai
CT
4 mm 4 cm
CTDIvol CBCT
DICOM
Imai
53 170 ROI

Mann-Whitney U test p=0.05



CBCT
CBCT

CBCT

Original profile
CBCT

Modified profile 1 X
0 511
Leven®s test p<0.01

1 Position  0-30
=1 Modified profile

1800

1400 -

1200

800 - Original profile
600 + Trend

Voxel Value

Modified profile
400 >

200 -
Saat Lo L £ A »
o v W e - T ; A v Na AAAA WA
0 sp 7 w0 v 1’ V200 2b0 300 FHO 400
-200 =

-400

Position (0: Center; 511: Periphery)

Avaraged Profile
Original Profile

%] 2 Averaged Profile
2500

2000
1500

1000 + Averaged Profile

= Trend
+ Modified Profile

500

Voxel Values

2.5

-500

-1000

Position from Center (cm)



0.0-0.5cm

p<0.05
CBCT
CT
CBCT
Imai
CBCT Imai
CTDIvol

CBCT
Location parameter
Man-Whitney U test
90kV-7mA
CT

3 Box plots of location parameters

1.0-1.5cm

CBCT

90kV-

CBCT

p<0.001

2019

6

* % %

0.085

0.080+

0.075+

0.070-

Location parameter

0.065+

0.060

TmA

9

Leven®s test

CT
CBCT
CBCT 78kV-10mA
CTDlvol
CBCT

90 kV-TmA

78kV-10mA
Scan setting



€y

@



