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Biomechanical Evaluation of SMA Dynamic Stabilization for Spinal fusion

Y. H. Kim(School of Adv. Tech., KHU) , W. M. Park(School of Adv. Tech., KHU), K. Kim(NIMS),
H. K. Park(School of Adv. Tech., KHU), J. W. Joo(School of Adv. Tech., KHU) and
K. W. Park(Kwang Hye Spine Center)

ABSTRACT
In this study, a commercial fixation device, BioFlex, which was designed with shape memory alloy(SMA) for
dynamic stabilization of spine was biomechanically evaluated. The finite element model of intact lumbar spine from
L1 to S was developed using CT images. Also, four FE models of 2-level(L4-L5-S) and 3-level(L3-L4-15-S)
posteriori fixation using titanium(Ti) rod and BioFlex(SMA) rod. The rotations of bone segments in the intact model
and four models were predicted. Although the rotations of the BioFlex fixation model were smaller than those of the

intact model, they were relatively larger than those of Ti fixation. The present can be applied for not only evaluation

of the stability of interbody fixator, but also development of new implant.

Key Wonds : Spinal stenosis(¥ 5% B 23), Finite element analysis(%- 324 314y), Lumbar spine(.:2%), Dynamic
stabilization(5 2 t% 7]), Shape memory alloy(¥4 719 ¢F)
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(b) BioFlex
Fig. 1 Finite element models of posterior spinal fixation
with Titanium implant(a), BioFlex(SMA) implant(b)
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Fig. 2 Rotation of lumbar spine

YAtel 2
o] EEL 20059 AT (@ ALY AL

&
o}
f=

o
=

o2 #RULVTAVY AL Po} F48 AT

2)(KRF-2005-003-D00492).

Angs

. AP o Aets]: YA, HA AL 1999

. Goto K., Tajima N., Chosa E., Totoribe K., Kubo S.,
Kuroki H., Arai T., "Effects of lumbar spinal fusion
on the other lumbar intervertebral levels”, J Orthop
Sci, pp 577-84, 2003.

. Natarajan R.N., and Andersson GBJ., “The Influence
of Lumbar Disc Height and Cross-Sectional Area on
the Mechanical Response of the Disc to Physiologic
Loading", Spine, Vol 24, pp 1873 - 81, 1999.

. Schmoelz W., Huber J.F., Nydegger T., Dipl-Ing,
Claes L., and Wilke HJ., "Dynamic Stabilization of
the Lumbar Spine and Its Effects on Adjacent
Segments”, Journal of Spinal Disorders &
Techniques, Vol 16, pp 418 - 3, 2003.



