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Abstract
Background and Objective: Artifacts caused by amalgam in CT (Computed Tomography) images induce

incorrect CT number reconstructions and inaccurate dosimetric calculations of volumetric modulated arc
therapy (VMAT) plans for head and neck (H&N) cancers. This study aimed to evaluate the potential of artifact
correction using iterative metal artifact reduction (iMAR) algorithm and extended CT scale in CT simulator and
extended CT calibration curve in treatment planning system (TPS).

Methods: Created and extended the CT calibration curve in TPS then evaluated the efficiency of iIMAR and
extended CT scale for CT number corrections and evaluated the efficiency of iIMAR and extended CT scale
combined with extended CT calibration curve for dosimetric acuracy of VMAT calculations, respectively.
The VMAT plans for H&N cancers which contained artifacts and treated in Maharat Nakhon Ratchasima Hospital
during October 2021 to March 2022 (n = 11) were studied retrospectively. The locations of amalgam, targets
and calculation methods of each patient were duplicated to phantom and studied in June to September 2022.
Results: The errors of CT number representations of tissue in artifacts were improved only by iIMAR applications
whereas of metallic materials were improved only by extended CT scale applications. All of calculated VMAT
plans in phantom passed criteria of Portal Dosimetry system (3%, 3 mm). There was no significant dosimetric
difference between thermoluminescent dosimeter (TLD) measurements and TPS calculations (p = 0.129).
Conclusion: The CT number discrepancies in artifacts are corrected by iIMAR whereas of metallic materials are
corrected by extended CT scale. Therefore the images which contained metal artifacts should be corrected by
both iIMAR and extended CT scale applications in CT simulator also with extension of CT calibration curve in

TPS to improve the dosimetric accuracy of VMAT plans for H&N cancers.
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