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Abstract

Many conventional radiological examinations have during the past decades been
replaced by examinations performed on computed tomography (CT) systems. One
reason is that a CT system, in contrast to a conventional X-ray system, depicts slices
of the body so that anatomical structures to a lesser extent risk to obscure the potential
pathology. This extra diagnostic information may increase the absorbed dose for
patients, because the noise in CT examinations acquired at the same absorbed dose as
conventional radiographs would have instead risked obscuring the pathology. Hence,
if the noise in the CT images could be reduced by a mathematical algorithm a
reduction in absorbed dose may also be possible. Traditionally, noise is reduced using
linear convolution kernels, which weights the content of the CT image such that
distinct variations are reduced. Concurrently, sharp edges in the image are smoothed
out (the resolution is reduced), as sharp edges and noise are described by the same
type of image content. Hence, the amount of noise reduction and consequently dose
reduction will be limited by the required image resolution for the diagnostic task. In
contrast to a linear algorithm, a nonlinear noise reduction algorithm is intended to
reduce noise while keeping or increasing the image resolution. Hence, the image
quality brought about by such an algorithm may depend on the content of the image
including the noise level, which will make prediction of image quality in patients more
difficult than for a linear algorithm. Further, nonlinear algorithms tend to distort the
image. The impression of the image content may potentially be changed and aggravate
the diagnostic assessment. Thus, the overall aim of the thesis was to investigate the
effects of nonlinear noise reduction algorithms in CT imaging to help understand how
to assess and predict image quality and how to perform a safe dose reduction for such
a system.
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