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Purpose: A metho d fo r th e re duct ion of metal artifacts in computed tomogr aph y
( CT) images is prese nted .

Method and Mater ials : The method co nsis ts of three steps. In the first st ep,
standard CT reco nstr ucti on i s us ed to obtain an initial image containing met al
artifacts. This imag e is seg ment ed usin g k- means cluste ring in order to obta in a
binary metal - backg r oun d image. The metal is forward projected to mask the metal
area in the sino gram dat a, and t he meta l shadow area is bridged using
i nterpolation. A se con d im age is reconstructed from this sinogram using standard
backprojection. Then , th e k- means clustering is applied t o the se cond
r econstruction i n or der to i dent ify fou r image regions: air, soft tissue (lo w),
soft tissue (hig h), and bone . The Houns field value of each region is set to the
mean of each reg ion, exc ept for the bon e region where the original values ar e
kept. We use thi s model imag e to cr eate a metal shadow replacement by for war d
projection into the orig inal sin ogr am. When inserting the model dat a into the
sinogram, we make su re t hat the model area connects to the borders of the metal
shadow. The fina l im age is r econ str ucte d from the sinogram in which metal li ne
i ntegrals are re plac ed by th e model lin e integrals (third step).

Results: Artifac t s, e. g. f rom gold seeds in the breast or prostate, hip
i mplants, or den tal fill ings can be sig nificantly reduced. In cases of la rge
i mplants, the method homogen izes im age intensities in the surrounding sof t
t issues, which i s helpfu l fo r th e accur ate planni ng of radiation therapy.

Conclusions: The pre sent ed t hree - pass metal artifact redu ction method extends a
r ecently publish ed metho d by a l ine ar i nterpolation step, which improves ima ge
quality, because more ac cura te mode l im ages can be derived for the repl acement
of the corrupted met al shado w in si nogr ams.


