TEXTURE ANALYSIS IN QUANTITATIVE OSTEOPOROSIS
ASSESSMENT: CHARACTERIZING MICROARCHITECTURE
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Bone Microarchitecture Assessment based on Texture Features

The aim of the proposed texture analysis is to learn characteristic bone microarchitecture patterns from high resolution peripheral
quantitative computed tomography (HR=-pQCT). We conduct a pilot study to evaluate if the distribution of the microarchitecture categories can
differentiate between osteoporotic and healthy subjects. The categories mimic medical expert observation of distinct patterns in the trabecular bone,

but make quantitative measurements possible. The approach could aid treatment decisions by providing more fine-grained differentiation of the effect
osteoporosis has on the bone.
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Eigenvalue decomposition:

Fig 3: 5 microarchitecture classes learnt from the data.

The patches show the |0 nearest neighbors of each
cluster centroid in the feature space.

Fig |: Segmentation of cortical and trabecular bone Fig 2: Describing local tubular structure
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Results

Objective: Evaluation of novel trabecular bone classes

and their capability to differentiate between healthy and
osteoporotic subjects.

Data: 3 healthy and 3 osteoporotic HR-pQCT female 40 %
bone scans of distal radius with 82 Pm in-vivo resolution

Questions: Differentiation

* Does texture patterns result in repeatable clustering?
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*  Which texture classes are captured by the procedure!?

* Can we differentiate between healthy and
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osteoporotic subjects!?

Repeatability validation

Differentiation
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Class | (fine trabeculae) Fig 4: The texture class images b,e show differences in the distribution of
Fig 5: The inverse relationship between the ratio of the very poor in trabeculae area (Class3) texture classes, corresponding to the visible microstructural differences in the
and the fine trabecular area (Classl) and its correlation to osteoporotic versus healthy subjects texture patterns of a, d. The Histograms vary also between the osteoporotic and
indicates a potential differentiating power of the histogram features. healthy subjects.
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