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A Study of Biomechanical Simulation Model for Spinal Fusion using Spinal Fixation
System
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In general, spinal fusion surgery takes pressure off the pain induced nerves , by restoring the
alignment of the spine. Therefore spinal fixation system is used to maintain the alignment of
spine. In this study, a biomechanical study was performed comparing the SROM(Spinal Range Of
Motion) of three types of system such as Rigid, Dynesys, and Fused system to analyze the
behavior of spinal fixation system inserted in vertebra. Dynesys system, a flexible posterior
stabilization system that provides an alternative to fusion, is designed fo preserve inter-segmental
kinematics and alleviate loading at the facet joints. In this study, SROM of inter-vertebra with
spinal fixation system installed in the virtual vertebra from L4 to S1 is estimated. To compare with
spinal fixation system, a simulation was performed by BRG. LifeMOD 2005.5.0 was used fo
create the human virtual modei of spinal fixation system. Through this, each SROM of flexion,
extension, lateral bending, and axial rotation of human virtual model was measured. The result
demonstrates that the movement of Dynesys system was similar to normal condition through
allowing the movement of lumbar.
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Fig. 1 Dynesys spinal system, Zimmer Inc., Warsaw, IN,
USA
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Fig. 2 Procedure of study’
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Fig. 4 Simulation mode! of spinal fixation system
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Table 1 Material properties of stabilization device’

Part Material Density Young’s Modulus Poisson’s ratio
Pedicle Screw Titanium alloy 4850 1.02E+5 0.3
Set Screw Titanium alloy 4850 1.02E+5 0.3
Rod Titanium alloy 4850 1.02E+5 0.3
Polycarb
Universal Spacer olycarbonate 1120 24E+3 0.37
-urethane
Polyethylene
PET AE+ .
Cord -terephthalate 1370 2AE+3

Fig. 5 CAD model of dynamic stabilization system to
simulation
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Fig. 6 Spinal range of motion at flexion, extension, lateral
bending and axial rotation

Table 2 Spinal range of motion of intact model"

No. Movement SROM
1 Lumbar Flexion 60°
2 Lumbar Extension 25°
3 Lumbar Lateral Bending 25°
4 Thoracic Axial Ratation 30°
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Fig. 7 Diagram of head CM position in intact model at
flexion and extension
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Fig. 10 Range of motion of axial rotation

Table 3 SROM of each spinal fixation system

Intact Model ~ Rigid System Fused System Dynesys System
Lumbar Flexion 60° 26° 41° 55°
Lumbar Extension 25° 10° 13° 21°
Lumbar Lateral Bending 25° 12° 15 21°
Thoracic Axial Rotation 30°

10° 18° 23°
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