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2.1. Methods - Cortical Thickness
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1. Introduction

As shown previously, inflammation in Glucose-6-phosphate isomerase
induced arthritis in mice can be examined by visual scoring or positron
emission tomography [1, 2]. We want to have a deeper look inside erosive
processes leading to bone damage via uCT imaging using the following

methods: *
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* Texture based segmentation and quantification of cortical bone
thickness EEEREREERR

« Surface reconstruction and quantification of cortical bone surface
roughness

The original CT images are convolved with a set of filters shown
left [3]. Pixels are clustered using K-means algorithm based
on their filter responses into foreground and background pixels.

The slices in the original CT
dataset are parallel to the z-
y plane. We are looking for
slices that are orthogonal to
the bone in the coordinate
system a/-y/-2’. The orthog-
onal slices are used to de-
termine the thickness of the
cortical bone.

The raw data consists of one image stack
for each paw. The images show 5 consecu-
tive slices of such a stack and surface ren-
derings of a healthy and a diseased hind
paw.
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2.2. Methods - Surface Roughness

The calculation of local surface
roughness follows [4]. In a first
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The change of surface

The resulting model consists of triangular facets with each facet having I = 1 ] roughness is expressed as

a normal vector. For the calculation of local roughness for each facet 202 CLPEES. - effect size and p-value for

the average angle between its normal vector and all normal vectors of R Q toe . each timepoint and shows

facets in a given vicinity is computed. A high value denotes a rougher 1 oBy ST el clear differences around

region while a low value denotes a smoother region with minimum and 57 - s =-sn -1 day 14 after immunization.
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* Validation of bone thickness and roughness measures by
longitudinal studies with control animals
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