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Design of the Interspinous Process Fixator Using Biomechanical Analysis
for the Treament of Degenerative Lumbar Spinal Stenosis

Hco‘(Dcpt. of Mech. Eng., Pusan National Univ)), K. Son(School of Mech. Eng., PNU),
S. L Lee(Dept. of Biomed. Eng., Inje Univ.), B. Y. Moon{Industrial Liaison Inovation Cluster, PNU)

ABSTRACT

Degenerative tumbar spinal stenosis(DLSS) is a disease inducing low back pain, leg pain, convulsion, numbness,
and- neurogenic claudication from compression of nerve rool. Intervertebra fixation was reported to increase the
degenerative of neighbor region afler treatment. Recently, a new surgical technigue of inserting a fixator between
interspinous processes has been introduced. The purpose of this study is to design of the interspinous process fixator
with fexibility to complement the trouble of using fixator in DLSS. This study evaluated the existing fixator through
the mechanical test and modified fixators using the finite elememt analysis(FEA). Displacement, stiffness and
Von-Mises stress were found to have similar values to those obtained from the mechanical test and the FEA in the
biomechanical loading condition. Effects of variation in length and thickness were investigated to design am optimal

fixafor.
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{b) insertion of the fixator
Fig. 1 Interspinous-U and its inserted configuration

{a) Sagittal view

Fig. 2 Load control test system for mechanical testing
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Fig. 3 Loading condition
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(a) Interspinous-U (b) Proposed model

Fig. 4 Finite element models of fixators
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Table | Material properties of Ti-ally F136

Yield
Youne's strength. Poisson's
Metal modulus foreed xson:
«Gba) annealed ratio
{MPa)
Ti-altoy
1o 896 0.31

FL3s

Table 2 The maximum displacements by mechanical
test and finite clement analysis

Maximum Stiffness
displacement cocfficient
(nm) (KN/m)
Experiment 1.72 1243
FEA 1.75 1229

Table 3 Results of the finite clement analysis

Maximum  Stiffness  Von-Mises
displacement coefficient  stress
(mm) (kN/m) (Mpa)

Interspinous-1J L75 122.9 722
Proposed model 1.96 109.7 756
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Fig. § Relationship between load and displacement of
Interspinous-U and finite element model
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(a} Interspinous-U
Fig. 7

(b) Proposed model
Distribution of Von-Mises stress
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