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ORIGINAL ARTICLE

Biomechanical evaluation of a
new modular rod-screw implant system
for posterior instrumentation
of the occipito-cervical spine:
in-vitro comparison
with two established implant systems

Abstract Posterior instrumentation
of the occipito-cervical spine has be-
come an established procedure in a
variety of indications. The use of
rod-screw systems improved poste-
rior instrumentation as it allows opti-
mal screw positioning adapted to the
individual anatomic situation. How-
ever, there are still some drawbacks
concerning the different implant de-
signs. Therefore, a new modular rod-
screw implant system has been de-
veloped to overcome some of the
drawbacks of established systems.
The aim of this study was to evaluate
whether posterior internal fixation of
the occipito-cervical spine with the
new implant system improves pri-
mary biomechanical stability. Three
different internal fixation systems
were compared in this study: the
CerviFix System, the Olerud Cervi-
cal Rod Spinal System and the newly
developed Neon Occipito Cervical
System. Eight human cervical spine
CO/C5 specimens were instrurnented
from COto C4 with occipital fixa-
tion, transarticular screws in C I/C2
and lateral mass or pedicle screws in
C3 and C4. The specimens were
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tested in flexion/extension, axial ro-
tation, and lateral bending using pure
moments of:l: 2.5 Nm without axial
preload. After testing the intact
spine, the different instrumentations
were tested after destabilising CO/C2
and C3/C4. Primary stability was
significantly increased, in all load
cases, with the new modular implant
system compared to the other im-
plant systems. Pedicle screw instru-
mentation tended to be more stable
compared to lateral mass screws;
nevertheless, significant differences
were observed only for lateral bend-
ing. As the experimental design pre-
cluded any cyclic testing, the data
represent only the primary stability
of the implants. In summary, this
study showed that posterior instru-
mentation of the cervical spine using
the new Neon Occipito Cervical Sys-
tem improves primary biomechanical
stability compared to the CerviFix
System and the Olerud Cervical Rod
Spinal System. -
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due to congenital, iatrogenic, traumatic, degenerative, in-
fectious or neoplastic processes [ll, 16, 39].

Traditional techniques of obtaining occipitocervical fu-
sion have used simple onlay grafts or onlay grafting sup-
plemented by spinous process wiring, facet wiring, and
sublaminar wiring [5,7, 11, 13, 16,25,26,29,31,34,35,
39,43]. However, these techniques provide no immediate

Posterior instrumentation and fusion of the occipito-cervi-
cal spine is a well-established procedure in a variety of in-
dications. It may be indicated für patients with instability
of the occipito-cervical junction or upper cervical spine




