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Overatl Fluid Permeability | Compressibility
Part Density Density m'/N/sec
Kg/m® Kg/m®
Cortical 418.3 0.0 0.0 0.0
Endplate 4183 0.0 0.0 0.0
Cancellous 4183 0.0 0.0 0.0
Annulus 1061.0 10060.0 35E-15 0.9
Nucleus 1342.0 1000.0 35E-15 09
Fluid Young’s Porosity Poisson
Part Compr. | Modulus m*/m’ Ratio

Nt/cm? Nt/em®

Cortical 0.0 33000 02 0.25

Endplate 0.0 33000 0.2 0.25
Cancellous 0.0 1750 0.2 0.25
Annulus 2200.0 142 0.7 - 0.45

Nucleus 27.0 2.012 0.7 0.45
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Computer Simulations and

Medical Practice

—Study of Lumbar Fusion—

J.H. Chen', J.S.S. Wu?, M.J. Hsu’

Using the finite element (FE) methods, this
study sough to understand the kinetic behaviors
in the human spine. Three kinds of fusions, the
anterior, the posterolateral and the posterier,
which practiced in the lumbar spinal segments
L2 to L4 were investigated. FE models were
built with the medical images, and the numerical
simulation techniques were based on the porous
medium theory. Inclination of the spine in var-

ious seating angles was also taken into consid-

\

eration. In this study, variations on the highest
failure criterion on von Mises stresses in inter-
vertebral discs adjacent to the fused segments
were inspected and compared. Results revealed
that among the three fusions posterior fusion
treatment of the lumbar spine is most correlated
with the biomechanical rules. Moreover, the
techniques used here were found to be very
helpful in evaluating the preoperative condition

and will no doubt improve future medical doing.

Key words: Simulation Technique, Lumbar Fusion, Finite Element Method
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