
 

Preventing osteoporotic fractures

Citation for published version (APA):
Mulder, L., Rietbergen, van, B., & Ito, K. (2008). Preventing osteoporotic fractures. Poster session presented at
Mate Poster Award 2008 : 13th Annual Poster Contest.

Document status and date:
Published: 01/01/2008

Document Version:
Publisher’s PDF, also known as Version of Record (includes final page, issue and volume numbers)

Please check the document version of this publication:

• A submitted manuscript is the version of the article upon submission and before peer-review. There can be
important differences between the submitted version and the official published version of record. People
interested in the research are advised to contact the author for the final version of the publication, or visit the
DOI to the publisher's website.
• The final author version and the galley proof are versions of the publication after peer review.
• The final published version features the final layout of the paper including the volume, issue and page
numbers.
Link to publication

General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.

            • Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
            • You may not further distribute the material or use it for any profit-making activity or commercial gain
            • You may freely distribute the URL identifying the publication in the public portal.

If the publication is distributed under the terms of Article 25fa of the Dutch Copyright Act, indicated by the “Taverne” license above, please
follow below link for the End User Agreement:
www.tue.nl/taverne

Take down policy
If you believe that this document breaches copyright please contact us at:
openaccess@tue.nl
providing details and we will investigate your claim.

Download date: 26. May. 2023

https://research.tue.nl/en/publications/2dceef88-6115-4028-a1e5-54dd04fa336b


Preventing osteoporotic fractures

Lars Mulder1, Bert van Rietbergen1, Niels Noordhoek2, Keita Ito1

1 Biomedical Engineering, Eindhoven University of Technology, the Netherlands
2 Philips Medical Systems, Best, the Netherlands

Orthopaedic Biomechanics

VPHOP

Osteoporotic 

Virtual
Physiological
Human

/ Biomedical Engineering

Introduction
Osteoporosis is a killer. A lot of elderly die of fracture-

related complications within 12 months; all others will 

remain impaired. 30 to 50% of all women and 15 to 30% of 

all men will face an osteoporotic fracture in their lifetime. 

This costs Europe billions and is forecasted to double by 

2050. It is therefore imperative that osteoporotic fractures 

are prevented rather then treated. The aim is to develop a 

multiscale modeling technology based on conventional 

imaging methods that enables the patient-specific 

prediction of the probability of a serious fracture and the 

development of possible preventive treatments. 

The first step is to test and validate the resolving power of 

a new imaging technique, which is based on an X-ray 

angiography system. XperCT, as it is called, enables 3D 

imaging at high resolution, thereby possibly allowing the 

examination of the trabecular bone structure of e.g. 

vertebra and hip.

Materials and methods
Ten clusters of human cervical vertebrae (all women, age 

80 ± 14 yr) were scanned with XperCT and with microCT.  

Preliminary qualitative comparison was performed.

Results
Reconstructed images from XperCT scans (Fig. 1) display 

the gross geometry of the vertebrae as well as the 

trabecular morphology quite clearly. To analyze the 

trabecular  structure,  bone and  background are separated 

Figure 1: Cross-sections of a human cervical vertebra (C3). Qualitative 
comparison between microCT (left) and XperCT (right) shows that the 
image quality of the XperCT images seems sufficient to allow 

quantitative analysis of the trabecular microstructure. 

to leave only the bone structure in 3D by setting one gray 

values threshold (Fig. 2). However, segmentation of 

XperCT images is not straightforward (Fig. 3) and will need 

a more sophisticated regional approach.

Figure 2: The segmentation process. From left to right: Selecting a 
volume of interest, creating 2D and 3D images of bone only, 3D 

reconstructions of a set and a single cervical vertebra.

Figure 3: Segmentation of XperCT images. Left: original image. Right: 

The same image segmented using one fixed gray value threshold. 
Clearly, the amount of bone is overestimated in the cortical bone area 
and underestimated in the trabecular bone area. 

Discussion and future plans
Qualitatively, the XperCT resolution and image quality 

seem sufficient to analyze trabecular bone. However, a 

more sophisticated method of segmentation is needed to 

perform a decent quantitative comparison with microCT. 

Eventually, XperCT scans of a patient’s hip or spine will be 

used to derive the bone’s constitutional mechanical 

behavior, which will be incorporated in a larger, multiscale, 

patient-specific model. From this model, which houses 

lifestyle, muscle, and bone properties, a general risk of 

fracture can be determined for a specific patient.
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