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Introduction

 Fracture 1n individuals with a spinal cord injury can lead to a variety of complications

including: extended hospital stays, infection, pressure sores, increased risk for subsequent

fragility fractures, mal-union, or increased mortality. [1,2]

* Bending 1n distal femur 1s thought to be most dominant loading mechanism during
fracture.

Research Aim

How well can DXA-derived engineering strength parameters cross
sectional moment of 1nertia (CSMI) and Section Modulus (Z)
predict strength properties of the distal femur?

Materials and Methods
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where:
g(x) is the pixel intensity,
Ax is the pixel width,

DXA scans acquired with QDR-1000W
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and p, is the assumed bone density

Bending strength measured using a 3-point bend test

Results

Three fracture patterns observed:
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- » These were discarded due to CSMI (cm %) Section Modulus (mm3)
boundary effects
Discussion
* DXA-derived strength measures CSMI and Z correlate well with femoral
bending strength. _
« Both CSMI and Z are engineering based measures and better represent the Conclusions

underlying mechanics.

* While correlations are good, fracture patterns indicate that additional
loading mechanisms may be at play.

* Future DXA-derived strength measures can incorporate shear resistance
and may better correlate with three-point-bend experimental results.

* Boundary fractures indicates that current experimental setup may be too
aggressive 1n boundary condition application.

 This study excludes boundary fractures which ensures fracture results are

* DXA-derived strength measures CSMI and Z are well correlated to
ultimate moment.

 Fracture exhibits evidence of shear loading under three-point bend test.

» Future DXA-derived strength measures may correlate stronger with
bending strength by incorporating shear fracture resistance.

not directly affected by boundary condition application.
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