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Dynamic neutralisation of the lumbar spine confirmed
on a new lumbar spine simulator in vitro
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Abstract A new dynamic neutralisation system for lum-
bar spine segments has been developed and tested on four
cadaveric lumbar spines. Segments L4/5 (3 cases) and
L3/4 (| case) were tesied on a new lumbar spine simula-
tor which allowed the simultanzous application of bend-
ing moments, compressive and shear loads. The average
applied loads were 183 Nm flexion moment, 2296 N
compressive and 458 N anterior shear load for flexion,
and 12,5 Nm extension moment, 667 N compressive and
74 M posterior shear load for extension. The relative mo-
tion of the upper vertebra in respect to the lower vertebra
was mneasured with the three-dimensional FASTRARK sys-
[ tem, using an advanced computer software. The endplate
centres a5 well as the centre of the screw heads were taken
i as reference points, identified by orthogonally taken radi-
i ographs. The dynamic neutralisation system described re-
i duces bending angles and horizontal translations, but it
expands vertical translations. The bulging of the posterior
annulus is also reduced.

polymeric cords 1o restore stability without fusing the lum-
bar segment with varying success. Senegas [19] proposed a
metallic or polyacetal spacer installed with a polyester liga-
ment between the spinous processes. Graf [7] presented an-
nular cords around pedicle screws to stabilise a motion seg-
ment in lordasis. Lemaire [10] described the use of a hybrid
polyester/polyurethane cord with spacers made of poly-
ester/palyurethane fibres to be installed with pedicle screws.
Based on our own experience with artificial ligaments
[5], we have designed a specially adapted palyester tension-
ing cord to be installed on titanium pedicle screws in com-
bination with injection-moulded polyurethane spacers {Fig.
1}. This system is calicd a dynamic neutralisation system
for the lumnbar spine (DYNESYS, reg. trademark of Sulzer-
Medica) and has been extensively tested in the laboratory.
A first set of results is presented in this paper. In order to
carry out biomechanical tests properly, a new testing device
(i.e. spine simulator) was developed, including a new mea-
suring system for three-dimensional mation analysis.

Introduction

The current state-of-the-art of surgical treatment for most
kinds of acquired or iatrogenic lumbar spine instabilities is
the fusion procedure [8, 22]. However, surgeons who look to
the future are increasingly searching for altematives to
avaid, or at least to delay, fusion procedures. This is espe-
cially true for young patients whose indications are consid-
ered promising for such alternative procedures. Several
French surgeons have suggested bracing procedures using
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Materials and methods
Specimen

The DYMNESYS was tested on four cadaveric lumbar spines. The
caduverie specimens were kept deep frozen at —22°C between the
autopsy and the time of testing, and they extended from L3 ro 53

Fig.1 DYMNESYS im-
planted in a lombar mo-
tion segment







