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Methods and Mater ials: A GE Lightspeed 16-slice CT scannerwas used to obtain
imagesfor this work. CT imageartifacts introduced by HDM including bone,aluminum,
titaniumand steel inserts in cylindrical acrylic phantomswith diametersof 16 and32 cm
and water phantomswith differentshapes(rectangularandoval shaped)andsizes,were
evaluated. The proton rangesin terms of water equivalentthickness(WET) of 50 mm
radiating from the surface of each high-density implant in all directionswerecalculated
from the CT images. The calculated WETs for the artifact-contaminatedimageswere
comparedwith the correspondingartifact-free imagesfor the homogenousphantom. A
modified scaling method for high-density artifact correction was implementedand
applied to CT images containing HDM artifacts. The WETs after correction were
comparedwith theWET valuesof before correction,and with theexpectedvalues.

Results: Presenceof HDM generatesradiatingstreakartifactsin CT images,depending
on the shape and size of the phantomscarrying theseobjects. The most extendedand
severe artifact was observed for the sharp edge, rectangular phantom with large
elongation. For a 1-inch diameter steel insert placed in this phantom,the associated
protonrangeerror couldbeup to 18 mm or 36%. TheHDM artifactcorrectiontechnique
couldreducetherange errorto 2.4mm or 4.8%.

Conclusion: Realisticphantomswith smoothsurfaceshapeandpropersizeshouldbe
usedto studytheHDM artifacts in CT images. High-density materials artifact reduction
techniquescouldeffectively reducetherangeuncertaintybut would not eliminate it.


