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Abstract

Purpose: Facet joints are important anatomical structures for the stability of spine. Surgical or degenerative
damage to a facet joint may lead to spinal instability and causes clinical problems. This article explains the
importance of facet joints, reviews facet replacement systems, and describes a simple and effective method for
facet replacement after surgical removal of facet joints. Materials and Methods: Ten patients were operated
with the diagnosis of unilateral nerve root compression secondary to facet degeneration.The hypertrophic facet
joints were removed with microsurgical techniques and the roots were decompressed.Then, a unilateral artificial
facet joint was created using two hinged screws and a dynamic rod. Results: The clinical outcome of all the
patients was determined good or excellent at second and last follow-up (mean |3.3 months) controls using visual
analog scale (VAS) and Oswestry Disability Index (ODI) scores. Radiological evaluations also demonstrated no
implant-related complications. Conclusions: The authors suggest that, if removal of a facet joint is necessary
to decompress the nerve roots, the joint can be replaced by a construct composed of two hinged screws
connected by a dynamic rod.This simple system mimics the function of a normal facet joint and is an effective

technique for unilateral facet joint replacement.

Key words: Dynamic rod, hinged screw, lumbar facet joint replacement, unilateral dynamic stabilization

INTRODUCTION

Lumbar facet joints are important providers of stability in
lumbar spinal segments. Changes to facets are part of the
degenerative process in functional segments of the spine.
During degeneration, facet joint surfaces become damaged

Access this article online

Quick Response Code:

Website:
WWW.jcvjs.com

DOI:
10.4103/0974-8237.156049

and separate from each other. Capsular ligaments may tear
and increase in volume due to hypertrophy. As well, facets
begin to move medially and exhibit tropism. These changes
reduce vertebral foramina volume, and ultimately cause
anatomic and dynamic foraminal stenosis. The nerve root in
each involved foramen becomes compressed by surrounding
degenerative tissues.

Most patients with facet degeneration are pain-free in
supineposition, but experience pain during standing and
walking. Standing position increases loading on the lumbar
spine and reduces foraminal volume. This narrowing of the
foramina compresses the involved nerve roots, and the resultant
ischemia leads to malnourishment of the nerve tissue. These
pathological changes cause painto radiate to the leg along the
nerve root trajectory.



Journal of Craniovertebral Junction and Spine 2015, 6: 17

Many attempts have been made to replace degenerated facet
joints. Instrumentation systems such as theTotal Posterior
System (TOPS, Impliant Spine, NJ, USA), the Total Facet
Arthroplasty System (TFAS, Archus Orthopedics, USA), the
Dynamic Stabilization System (DSS, ParadigmSpine, NY,
USA), and Stabilimax NZ (Applied Spine, USA) have been
used as artificial facets; however, these constructs do not create
an artificial facet joint and none has yielded optimal results.
This article describes a simple method for replacing damaged
facet joints.

MATERIALS AND METHODS

Patient population

Ten patients (five men and five women) ranging in age from 54
to 80 years (mean 70.1 years) underwent facet joint replacement
surgery. Clinical data of the patients was summarized in
Table 1. The major complaints were back and leg pain which
was particularly intense, while walking in all of the patients.
The treatment history of the patients included multiple

Figure |: Sagittal and axial magnetic resonance images show
severe degenerative changes in the left facet joint at L3-4 level.The
arrows highlight the hypertrophic capsular ligament,increased joint
distance, and joint effusion

Tablel: Summary of patients’ clinical data
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physiotherapy programs and injection treatments those had
yielded no improvement. The patients’ neurologic examinations
were normal. T1- and T2-weighted magnetic resonance imaging
(MRI) showed degenerative changes particularly unilateral
facet joints and disc tissue at foraminal level in all patients. The
most marked changes were a hypertrophied capsular ligament,
increased joint distance, and effusion in the facet joint [Figure 1].

Surgical technique

All the patients underwent a unilateral paravertebral muscle
dissection and facet joint removal. The facet joints were totally
removed and the nerve roots were dissected and decompressed
with operating microscope. After decompression step, two
hinged screws (Safinaz, Medicon Company, Turkey) were
placed in pedicles of vertebra with the assistance of microscope
and C-arm (Siemens, Erlangen, Germany). Then, adynamic
rod (BalanC, Medtronic Sofamor Danek, Memphis, TN, USA)
was connected to the two screws and stabilization step was
completed [Figure 2].

Evaluation of surgical outcomes
The main postoperative follow-up period was 13.3 months
(range, 12-16 months). All the patients were examined first

Figure 2: Lateral and posterior-anteriorradio graphs show the
screws and BalanC rod system replacing the left facet joint at L3-4

Patient Age, y/sex Level Follow-up, VAS ODI
number months

Preop 6 months 12 months Preop 6 months 12 months
| 61,F L4-5 12 7 4 2 82 56 32
2 73,F L4-5 12 8 3 | 68 48 16
3 74,F L4-5 15 8 5 2 72 62 28
4 80,M L4-5 16 7 5 3 64 46 36
5 63,M L4-5 12 6 3 | 56 36 12
6 69,M L4-5 14 8 4 2 64 28 8
7 78,M L4-5 12 8 3 I 72 16 16
8 74,F L4-5 13 7 3 2 68 28 26
9 75,F L5-SI I5 8 5 3 76 20 10
10 54,M L4-5 12 7 4 I 86 26 20
Mean 70,1 13,3 74 3,9 1,8 70,8 36,6 20,4
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at 1 month and then 6 and 12 months after surgery. Clinical
outcomes were assessed using visual analog scale (VAS) and
Oswestry Disability Index (ODI) scores. Radiologic evaluation
was performed with X-ray and computed tomography (CT).

RESULTS

There were no surgery-related complications in none of the
patients and all were discharged in very good neurological
condition. Ten patients had marked improvement and able to
walk without help at first examinations 1 month after surgery.
The clinical outcome of all the patients was determined good or
excellent at second and last follow-up controls using VAS and
ODI scores [Table 1].

Radiographs and CT confirmed that the screws had good
concordance with the vertebral bone and there was no pull-out
or loosening of the screws.

DISCUSSION

Facet joints play an important role in spinal function and are
reported to provide 39% of the biomechanical stability of
spinal segments.!! Elimination of these joints from a functional
spinal unit has negative effects on the intervertebral discs, the
anterior longitudinal ligament, and the posterior longitudinal
ligament.”) Removal of one facet joint from a lumbar spinal
segment is known to cause degeneration of the vertebral disc
and the other facet joint of the segment.*” When one or both
of these joints are degenerated, the entire spinal unit eventually
becomes painful and nonfunctional. As well, the center of
rotation for the segment shifts away from where it exists when
the facet joints are intact.[s!

Considering the functional importance of facet joints, when
removal of a facet is required, it is important to apply an
implant that will simulate the role of the facet joint. The
literature describes numerous pioneered systems** for total
facet replacement, including TOPS, DSS, TFAS, and Stabilimax
NZ; but none of these has yielded satisfactory clinical results
worldwide. Moreover, surgical application of TOPS is reported
to be difficult, and DSS and Stabilimax NZ are originally
complex dynamic systems. The rods in these systems are
designed such that the constructs act as facet joints. In reviewing
the literature there are a few article about TOPS, DSS, and
Stabilimax NZ; but not enough clinical data is available to use
these systems.

In previous cases at our clinic where unilateral facet removal has
been required, we used a combination of dynamic screws and
a rigid rod on the affected side only.”) Hinged screws provide
some degree of facet joint function and we have achieved
some degree of clinical success with this type of construct,
but the results have not been ideal. This system is more rigid
than a healthy, natural facet joint because the rigid rod is not
mobile. As well, there is always asymmetric movement in the
functional segment because one side has a rigid rod in place,

Ozer, et al.: Simple facet joint replacement

whereas, the other side is a mobile facet joint. In contrast to
our previous system, using a BalanCrod between two dynamic
screws provides more natural facet joint motion. The construct
of adynamic BalanC rod with hinged screws provides symmetric
loading and places the screws under less stress.['”!

This technical note and report of 10 cases describe a simple
procedure for treating foraminal stenosis caused by degenerative
facet disease. Use of two hinged screws connected by a
dynamicrodmimics the flexibility of a normal facet joint. The
segmental flexibility provided by dynamic systems minimizes
screw failure and breakage.'”’ However, in cases where a
bone graft is not incorporated, any dynamic construct that is
applied must withstand constant loading and have long-term
durability. The longer a screw is exposed to constant loading,
the higher the probability that the screw will become loose.
Therefore, screw loosening is considered a drawback of dynamic
stabilization systems.'!) Our previous studies and the report of

119 demonstrated that the hinged dynamic screw

Schmoelz et al.,
requires less stress shielding than a standard rigid screw.!'>'¥
Hinged screws are used in dynamic systems to stabilize spinal
segments in patients with painful black disc, degenerative
spondylolisthesis, or recurrent disc herniation.'$?°) It has been
reported that, during flexion, dynamic screw-rod fixation at a
lumbar facet joint sustains approximately 40% less loading force

1012] Tn a previous biomechanical

than rigid screw-rod fixation.
study, we demonstrated that if dynamic screws are used with
rigid rods, this kind of construct caused less stress shielding
than the rigid screw and if dynamic screws used with dynamic
rods, in this kind of construct causes more stress shielding than
previous construct.'*! Considering these factors, we believe that
the hinged screws that we used in our patient carry less risk of

implant loosening and failure than rigid screws.

The combination of dynamic screws and a dynamic rod
simulate normal facet joint motion and address the problem
of facet joint loss. In our opinion, there is no need to develop
more complicated facet joint systems. This note describes
surgical ease and clinical success with such a posterior
dynamic stabilization system for facet joint removal. Unilateral
application on the affected side is adequate and provides the
flexibility needed to ensure a functional spinal unit. We believe
that this technique is a good alternative to other approaches for
facet replacement surgery.
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