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The elimination of the linear artifacts by the metal restorations in the three dimensional
computed tomographic images using the personal computer and software

Hyok Park, Hee-Cheol Lee, Kee-Deog Kim, Chang-Seo Park
Department of Oral and maxillofacial radiology, College of Dentistry, Yonsei University

ABSTRACT

Purpose : The purpose of this study is to evaluate the effectiveness and usefulness of newly developed personal
computer-based software to eliminate the linear artifacts by the metal restorations.

Materials and Methods : A 3D CT image was conventionally reconstructed using ADVANTAGE WINDOWS 2.0
3D Analysis software (GE Medical System, Milwaukee, USA) and eliminated the linear artifacts manually. Next, a
3D CT image was reconstructed using V-works 4.0™ (Cybermed Inc., Seoul, Korea) and the linear artifacts elimi-
nated manually in the axial images by a skillful operator using a personal computer. A 3D CT image was reconstruct-
ed using V-works 4.0™ (Cybermed Inc., Seoul, Korea) and the linear artifacts were removed using a simplified
algorithm program to eliminate the linear artifacts automatically in the axial images using a personal computer,
abbreviating the manual editing procedure. Finally, the automatically edited reconstructed 3D images were compared
to the manually edited images.

Results and Conclusion : We effectively eliminated the linear artifacts automatically by this algorithm, not by the
manual editing procedures, in some degree. But programs based on more complicated and accurate algorithms may
lead to a nearly flawless elimination of these linear artifacts automatically. (Korean J Oral Maxillofac Radiol
2003; 33 : 151-9)
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Fig. 2. The linear artifacts are elim-
inated by the manual editing func-
tion.

4 Fig. 3. The linear artifacts are eliminated by
the self-made computer program.
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Fig. 4. Original DICOM image.
Fig. 5. Base template.

Fig. 6. Yellow arrows indicate the
linear artifacts.
Fig. 7. Small line templates.
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Fig. 8. Each small line template is
compared with every pixel of the
base template. And the portion of
coincidence (green color) with small
line template is found out.

Fig. 9. The portion which had some
areas is coincided with many small
line templates.

Fig. 10. The base template after eli-
minating the small metal artifacts.
The yellow arrows indicate large
metal artifacts created by beam ha-
rdening effect.

Fig. 11. The base template after eli-
minating the large metal artifacts.
The yellow arrows indicate the por-
tion of the metal restoration itself.
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Fig. 12. The final base template af-
ter recovering the portion of metal
restoration.

Fig. 13. The modified DICOM im-
age is made by applying the final
base template to the original DICOM
image.

Fig. 14. 3D images reconstructed
by the original DICOM images.

Fig. 15. 3D images by manual edit-
ing procedure with ADVANTAGE
WINDOWS 2.0 3D Analysis soft-
ware.
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Fig. 16. 3D images reconstructed
with V-works 4.0™ after manual
editing procedure.

Fig. 17. 3D images reconstructed
after running the self-made program.
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