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Correction of King-Moe Type V Scoliosis with Optimization Method in a FE Model
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(Mechanical Eng. Dept., HIU)

ABSTRACT

Scoliosis is a complex musculoskeletal dieses requiring 3-D treatment with surgical instrumentation. Conventional

corrective surgery for scoliosis was done based on empirical knowledge without information of the optimum position and

operative procedure. Frequently, post operative change of rib hump increase and shoulder level imbalance caused serious

problems in the view of cosmetics. To investigate the effect of correction surgery, a reconstructed 3-D finite element model
for King-Moe type V was developed. Vertebrae, clavicle and other bony element were represented using rigid bodies.

Kinematic joints and nonlinear bar elements used to represent the intervertebral disc and ligaments according to reported

experimental data. With this model, optimization technique was also applied in order to define the optimal magnitudes of

correction. The optimization procedure corrected the scoliotic deformities by reducing the objective function by more than

94%, with an associated reduction of the scoliotic descriptors mainly on the frontal thoracic curve.
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Reconstructed FE model of King-Moe Type V
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