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Introduction
In a previous study, HR-pQCT imaging and micro-finite

Results
Micro-CT image-based models of the fractured samplesIn a previous study, HR-pQCT imaging and micro-finite

element analysis were used to analyze the stiffness of
fractured trabecular bone samples. It was found that the
prediction of the compressive stiffness is inaccurate in the
cases of real, irregular-shaped, fractures whereas it is good

Micro-CT image-based models of the fractured samples
reveal the different morphologies of the different induced
fractures (figure 2 top). Unlike the visual inspection, the
image registration procedure resulted in a clear identification

cases of real, irregular-shaped, fractures whereas it is good
in the case of a induced smooth fracture. Since the latter
does not involve tissue damage, this results indicates that in
real fractures bone tissue is largely affected by microcracks

of non-damaged and damaged regions (Fig. 2 bottom).

formed due to large deformations. The goal of this study
therefore was to investigate whether quantifying the
volume of such largely deformed regions could lead to
better predictions of the compressive stiffness

Methods

better predictions of the compressive stiffness

Figure 2. Micro-CT image-based models of the fractured samp les showing the
different morphologies of the different induced fractures (top) and their non-damaged
bone volume (bottom) respectively. The fracturing methods are indicated down.

The image of one fractured part of a bone sample is

Figure 1. Schema of the applied protocol to measure both the n on-damaged bone
volume and the fracture thickness (F.Th).

Figure 3. Left: Experimental (blue bars) and predicted (red bars) loss in stiffness.
Right: Fracture Thickness (F.Th) .The image of one fractured part of a bone sample is

registered to its intact image using rigid image registration.
After registration, only the bone voxels that are present in
both images are segmented. After removing unconnected
parts, a strong gauss filter was applied and the resulting

Correlations between the loss in stiffness with both the
fracture thickness and the non-damaged bone volume,
revealed no significant correlations, (R<0.15) and (R<0.22)parts, a strong gauss filter was applied and the resulting

image was thresholded. In this way a solid volume was
obtained that represents the intact part of the sample. By
performing this operation for both parts of each fractured

Discussion

revealed no significant correlations, (R<0.15) and (R<0.22)
respectively. For the pooled data set the correlations were
poor and no longer significant.

sample, the non-damaged part of each sample can be
indicated, and the part of the sample that is not within these
two regions is considered the fracture region (Fig. 1). The
volume of the fracture region was quantified, as well as the

Discussion
The calculated fractured thickness (F.Th) was largely
dependent on the way the fracture was induced. The aim of
this study was to investigate whether there is correlationvolume of the fracture region was quantified, as well as the

thickness of this fracture region (F.Th) using a distance
transformation function.

this study was to investigate whether there is correlation
between the loss in stiffness and the non-damaged bone
volume measurements. These correlations were low
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