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Development of a Mathematical Model for Effect of Scoliosis Surgical Correction

Y.E. Kim(Mech. Eng. Dept. DKU), H.Y.Choi(Mech. Eng. Dept., HIU), C.K.Son (Graduate School, DKU),
K_.H.Lee(Graduate School, HIU), C.K. Lee(Orthopedic Dept. SNU)

ABSTRACT

A FE model is to develop a personalized biomechanical model of the scoliotic spine that will allow the
design of clinical test providing optimal estimation of the post-cperation results. A flexible muiti-body model of
the spine including rib cage, clavicle, and scapular was developed to simulate several mobility simulations.
Vertebrae, clavicle and scapular were represented using rigid bodies and ribs and sternum were modeled as
flexible bodies. Kinematical joints and spring elements were used to represent the intervertebral disc and
ligaments respectively. Postero-anterior and lateral radiographs of a scoliotic spine were used to represent a 3D
reconstruction. CT data for same patient were also used to verify vertebrae rotation driven from postero-anterior
and lateral radiographic images. Simulated results showed good reducibility almost uniformly distributed along
the spinal segments. It was also found that boundary and loading conditions, required to mimic the operation
procedures, were proven to be very sensitive parameters to its results rather than its mechanical properties
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Fig. 1 Developed soliotic spine model
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