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Abstract

BACKGROUND: Finite element analysis, characterized by repeatable and comprehensive performance test, has been frequently
utilized in biomechanics analysis of fracture and fixation, such as forearm fracture, but there are few studies on distal radioulnar
joints.

OBJECTIVE: To establish and validate a more precise three-dimensional (3D) finite element model (FEM) of distal radioulnar
joint.

METHODS: Data of CT and MRI sectional images, obtained from a healthy man, were inputed into MIMICS10.1 and ANSYS10.0
to generate 3D finite element model of distal radioulnar joint. Simulating under bending load, axial compression load and the
torsion load conditions, the Vonmises stress distribution of distal radioulnar joint were detected and compared with the results of
experiment in vitro for validation.

RESULTS AND CONCLUSION: The model consisted of 333 805 elements and 508 384 nodes, which reflected the real
geometric structure of the distal radioulnar joint objectively. Under bending, axial compression and the torsion load conditions,
theoretical analysis results are consistent well in biomechanics. The current finite element model of the distal radioulnar joint can
properly simulate the characteristic of the distal radioulnar joint in biomechanics testing.
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Figure 2 A finite element model of distal radioulnar
joint after meshing
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Table 1 Characteristics of finite element materials
. Young's modulus Poisson’s
Material (E, MPa) ratio
Carpal, radial and ulnar 13 400 0.3
cortical bone
Radial and ulnar 1700 0.3
cancellous bone
Interosseous membrane 950 0.45
Pronator quadratus 5 0.48
Annular ligament 500 0.48
Palmar radioulnar ligament 39.3 0.48
Dorsal radioulnar 51.8 0.48
ligament
Extensor retinaculum 500 0.48
Ulnotriquctral, ulnolunate 500 0.48
ligament
Ulnar collateral ligament 500 0.48

Figure 1 A geometric model of distal radioulnar joint
in Mimics
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Figure 3 Under transverse tension, the distribution of stress of
distal radioulnar joint
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Figure 4 Under axial compression load, the distribution of
stress of distal radioulnar joint
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Figure 5 Under the torsion load, the distribution of stress of
distal radioulnar joint )
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