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Purpose: To quantify the dosinmetric inpact of CT netal artifacts on proton
penci | -beam scanni ng and passive scattering delivery. To devel op a novel netal
artifact reduction method to reduce artifacts in CT sinulation inages.

Met hod and Materials: A tissue characterization phantomwas scanned on a wi de-
bore CT sinulation scanner with and without netallic inserts. Oigina

projection data was obtained for these scans. |nages have been reconstructed
with filtered back projection using both the original projection data and a
version in which the projections through nmetal are restored with a 2-di nensi ona
i nterpolation nethod. A target volune (GIV) was defined in the center of the
phantom Dose errors were cal cul ated by planning on the artifact-affected i mages
and cal culating the dose on the ground truth inages wthout artifacts.

Results: Dose errors in the plan for passive scattering delivery nmainly occurred
around t he edge of the GTV, caused by the range shift of the beans. The i npact
of nmetal artifacts on pencil-beam scanning delivery is nmuch greater; interplay
bet ween the pencil-beanms and | ocal inage artifacts results in dose errors of up
to 18% i nside the GIV. The dose errors in both plans could be reduced to 3% by
applying the nmetal artifact reduction nethod to the CT data. Al so, tissue
structure that was originally hidden could |argely be restored, which in patient
plans can facilitate better delineation of the tunor and organs-at-risk.

Concl usi ons: This work shows that nmetal artifacts in the CT sinulation scan for
proton pencil-beam scanni ng delivery can result in significant under- and
overdosage inside the GIV, which could | ead to poor tunor control. A netal
artifact reduction nmethod has been devel oped and shown to reduce proton dose
errors.



