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Lumbar facet joint characteristics after foraminoplasty in different amplitudes: finite element analysis
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[ Abstract] Objective To analyze the stress distribution of the Li/Ls facet joint after foraminoplasty in different amplitudes
based on a three-dimensional finite element model of Ls_s segments of the lumbar spine. Methods To select a 20-year-old
Chinese male volunteer who has no history of lumbar disease, obtain CT data to build the finite element model and verify its
validity. On the L4/Ls intervertebral disc moderate degeneration model ( model 1, M1 ), the lumbar discectomy simulated
percutaneous transforaminal endoscopic technique to establish a channel between the midpoint of the tip of the protruding points
and the top of the Ls vertebral body, and about 1/4 middle of the fiber ring at the left posterior side of the intervertebral disc and
a quarter of the nucleus pulposus were removed ( M2 ). The model of the first-stage foraminoplasty (M3, diameter 5.0 mm ), the
second-stage foraminoplasty ( M4, diameter 6.5 mm ) and three-stage foraminoplasty ( M5, diameter 7.5 mm ) were established
by using the cylinder instead of the trepan to simulae removing the superior facet bone for foraminoplasty. Under specific loading
conditions, the stress distribution of the Ls/Ls facet joint of 6 kinds of loads ( flextion, extension, left and right lateral bending,
left and right rotation ) were compared. Results An effective L5 three-dimensional finite element model was established. In
the M1 model, the stress on the 14/Ls left facet joints was larger than the right side under various conditions. In the M2 model,
under flexion status, the stress decreased on left side, and the stress increased on right side; under extension under, the stress
increased on left side, but decreased on right side; under right rotation status, the stress had no obvious change on left side,
and the stress decreased slightly on right side; under left lateral bending and left rotation status, the stress increased on both

sides; under right lateral bending status, the stress decreased slightly on left side, and the stress had no obvious change on
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right side. In addition to the stress on right side increased obviously underleft rotation status, the stress changes of M3, M4

and M5 were not obvious under other working conditions. Conclusion After the removal of the intervertebral disc, the stress

distribution of the joints is asymmetric; under the guidance of the precise puncture, foraminoplasty in different amplitudes has

no obvious effect on the stress distribution of the joints.
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