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Abstract BACKGROUND CONTEXT: Facet supplementation stabilizes after facetectomy and undercut-
ting laminectomy. It is indicated in degenerative spondylolisthesis with moderate disc degeneration
and dynamic stenosis.
PURPOSE: To determine the influence of an auxiliary facet system (AFS) on the instrumented
disc, adjacent levels’ discs, and facet joints and to compare it with fusion.
STUDY DESIGN: Finite element study.
METHODS: L3–L4, L4–L5, and L5–S1 were studied using a validated finite element model with
prescribed displacements for an intact spine, lesion by facetectomy and undercutting laminectomy,
AFS, and fusion at L4–L5. The distribution of segmental range of motion (ROM) and applied mo-
ments, von Mises stress at the annulus, and facet joint contact forces were calculated with rotations
in all planes. Institutional support for implant evaluation and modeling was received by Clariance.
RESULTS: In flexion-extension and lateral bending, fusion decreased L4–L5 ROM and increased
adjacent levels’ ROM. Range of motion was similarly distributed with intact lesion and AFS. In
axial rotation, L4–L5 ROM represented 33% with intact, 55% after lesion, 25% with AFS, and
21% with fusion. Fusion increased annulus stress at adjacent levels in flexion-extension and lateral
bending, but decreased stress at L4–L5 compared with AFS. In axial rotation, von Mises stress was
similar with fusion and AFS. Facet loading increased in extension and lateral bending with fusion.
It was comparable for fusion and AFS in axial rotation.
CONCLUSIONS: This study suggests that the AFS stabilizes L4–L5 in axial rotation after face-
tectomy and undercutting laminectomy as fusion does. This is because of the cross-link that gen-
erates an increased annulus stress in axial rotation at adjacent levels. With imposed displacements,
without in vivo compensation of the hips, the solicitation at adjacent levels’ discs and facet joints is
higher with fusion compared with AFS. Fusion decreases intradiscal stress at the instrumented
level. � 2013 Elsevier Inc. All rights reserved.
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Introduction

Lumbar motion preservation systems are aimed to re-
duce the risk of adjacent segment degeneration (ASD) after
spinal fusion [1,2]. Total disc replacement represents an ef-
fective treatment for low back pain caused by discopathy
[3–5]. Nevertheless, load sharing between the disc and
the facet joint complex leads to facet degeneration which
may arise as a consequence of discopathy [6]. Facet degen-
eration may also develop after total disc replacement, re-
sulting in secondary pain [7,8]. This has spawned an
interest in the development of posterior nonfusion systems,
facet resurfacing, and replacement devices, which address
the problem of osteoarthritis and subsequent stenosis [9].

Instrumentation is required after facetectomy or arthrec-
tomy because of segmental destabilization in axial rotation
and under shear loading [10,11]. Facet replacement systems
were primarily designed for the surgical treatment of lum-
bar stenosis. In vitro studies and finite element models
(FEMs) indicated that these implants could stabilize a lum-
bar segment and maintain mobility after partial or total
facet resection and laminectomy [12–15]. Preliminary re-
sults from clinical trials indicate an improvement of the
visual analog scale for pain and the Oswestry Disability

Index in degenerative spondylolisthesis [16–18]. B€uttner-
Janz [9] reported not only on single posterior facet replace-
ment in patients with sufficient disc height but also on
additional total disc replacement at the same level to treat
disc and facet degeneration. It is not clear to what extent
decompression should be performed because shear forces
are transmitted through the implant, and two device-
related complications with pedicle fixation fractures were
reported for one system [19].

The NeoFacet� (Clariance, Dainville, France) repre-
sents an auxiliary facet system (AFS) that was designed
for facet supplementation in the following indications: facet
osteoarthritis, lateral recess stenosis treated by facetectomy
and undercutting laminectomy, and degenerative spondylo-
listhesis Grade I with a remaining disc height. The AFS
uses four pedicle screws with two angulated rods fixed cra-
nially (Fig. 1). The rods are linked to caudal screws by pol-
yaxial connectors, allowing three-dimensional movements.
Both rods are cross-linked to restrain axial rotation. Pedicle
screws are made of titanium and other components from
a cobalt-chromium-molybdenum alloy (CoCrMo).

A previous in vitro study [20] demonstrated that this
device could preserve flexibility between lumbar

Fig. 1. Finite element model of L3–S1 and auxiliary facet system with detailed view of polyaxial connector (arrow): cylindrical and spherical joints.
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