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ABSTRACT

This paper presents a model and analysis techniques for a unilateral external fixator to achieve fracture reduction and

deformity correction in long bones precisely, through fixator joint adjustment.

Combining the kinematic analysis with a

graphic model of the tibia and the fixator allowed 3D simulation and visualization of the adjustments required to reduce

fracture or correct bone deformity after osteotomy. The model and analysis technique can be used for fixator evaluation and

clinical application planning.
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Fig. 1 DynaFix® External Fixator for fracture reduction
and deformity correction. A. A picture of real fixator.
B. A graphic model. a: prismatic joints, b: revolute joints,

c: rotational joints
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Fig. 2 A. Fractured bone-fixator system with a transverse
mid tibial fracture at the mid diaphysis. B.
Reduced fracture malalignment and the fixator joint
adjustment magnitude
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Fig. 3. The simultancous adjustment of all joints resulted
in a smooth reduction path without bone end
collision or soft tissue stretching

Fig. 4. The sequential adjustment of the fixator joints
resulted in potential clinical problems such as bone

collisions or excessive soft tissues during

adjustment



