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MECHANICAL PROPERTIES OF CANINE TRABECULAR BONE 
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INTRODUCTION 
Mechanical properties of canine bone are important for a 

better understanding of skeletal pathologies and are a 

prerequisite for numerical simulations of the bone. As hip 

diseases are of particular importance in dogs, we investigated 

the mechanical properties of trabecular bone in canine femoral 

heads. 

METHODS 

Both femora were obtained from eight euthanized dogs and 

10x10x10 mm cubic specimens which were oriented along the 

main pressure trajectories were cut from the centre of the 

femoral heads (Figure 1). Specimen weights were recorded 

and sample edge lengths measured. From these results, 

specimen densities were calculated (Equation 1). Using a 

custom 100 MHz ultrasound testing device, the runtime 

through each specimen was recorded ten times in each 

direction (X, Y and Z) and average runtimes were calculated. 

From these results the velocity of the ultrasound waves 

(Equation 2) and the elastic moduli in the three orthogonal 

directions (Equation 3) could be calculated. Degrees of 

anisotropy (ratio of elastic modulus to moduli in the other 

orthogonal directions) were also determined. Statistical 

analysis using one-way ANOVA (software package SPSS 

12.0, Chicago IL, USA) tested the directional moduli for 

significant differences. 

Figure 1: Photograph of a cubic bone specimen which was cut 

from a canine femoral head 
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Equation 2: transmission velocity c

calculated from edge length of the specimen s and runtime 

through the specimen t1-t0

2Ex, y , z clong Equation 3:

E along x, y and z axes is calculated from density and 

transmission velocity c

RESULTS AND DISCUSSION 
The edge lengths of the specimens varied by ±0.1 mm (±1%). 

Elastic moduli were found ranging from 6.3 to 14.3 GPa. A 
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mean specimen density of 1.40±0.09 g/cm was calculated. 

Standard deviations between specimens were much smaller for 

x (the elastic modulus along main pressure trajectories of the 

femoral head) than for the other orthogonal directions (Ey and 

Ez). As could be expected from equation 3, significant  

correlations between specimen densities and elastic moduli 

were calculated (p<0.005). No significant differences between 

directional elastic moduli could be found indicating 

approximately isotropic specimens (p=0.34). 

Several authors also have examined trabecular bone in canine 

and human bone. Works investigating bone of the femoral 

head [1] or the distal radius [2] found lower elastic moduli, 

while other authors using ultrasound testing or 

nanoindentation calculated similar or higher values [3-5]. The 

differences could be caused by specimens from different sites 

(e. g. radius or distal femur) and by different properties of 

human bone. One aspect could also be that several works did 

not load specimens along the main pressure trajectories which 

might result in lower elastic moduli. 

CONCLUSIONS 
The study indicated isotropy of the specimens obtained from 

canine femoral heads; the results are comparable to similar 

studies and might provide data for further biomechanical 

analysis of canine bone. 
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