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The evaluation of metal artifacts reduction using mixed variable
thresholding method on cone beam computed tomography images for
head and neck cancer radiotherapy
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Abstract

Background: Cone beam computed tomography (CBCT) images in head and neck region of patient
with metal component of dental fillings or implants has metal artifacts which degrading image
quality. Recently, there are several methods to reduce these metal artifacts. Programming
algorithms of Mixed Variable Thresholding (MixVT) method is one of those methods.

Objective: To evaluate results of metal artifacts reduction using MixVT method in CBCT images
with metal artifacts of head and neck region.

Materials and methods: MixVT method was applied to CBCT images of the head and neck
phantom, which had a single metal screw and two metal screws, and 4 patients with metal
artifacts. The results of metal artifact reduction were evaluated by comparing of the percent
noise change in the areas of hyperdense, hypodense and no artifacts, as well as the line profile

between initial and artifact-reduced images.
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Results: The artifact-reduced images had better image quality than the initial one. The percent

noise change both in the areas of hypodense and hyperdense artifacts were higher than in the

area of no artifacts, and more smoothness of the line profile than the initial images. The results

were the same in all CBCT images of the phantom and the patients.

Conclusion: MixVT method can effectively reduce metal artifacts on CBCT images of the head

and neck patients with metal artifacts.

Keywords: metal artifacts reduction, dental filling, implants, cone-beam computed tomography
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