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Object. Recently, expandable cages for vertebral body replacement in the eervical spine have been developed. The
purpose of this siudy was 1o compare the hiomechanical properties of cxpandable cages with those of a ticortical iliac
crest graft and a nonexpandable cage.

Metheds. Forty human cervical spines {C3-5) wers tested In flexion, extension, axial rotation, and lateral bending.
First all motion segments were evaluated intact. After corpectomy of C-4 the spines were divided into five groups of
eight and the following stebilization techniques were used: 1) autologous iliac crest bone grafi; 2) mesh Gtanium cage;
3) anterior distraction device; 4) Synex-C titanium; and 5) Synex-C PEEK. Additionally, anterior plating and anterior
plating plus posterior screwdrod fixation were applied. Stiffness, range of metion, and neutral and elastic z2ones were
determined.

In comparison with the intact motion segment all implants significant]y increased stiffness in flexion and bending,
but decreased stiffness in extension, Thers were no biomechanical differences between the nonexpandable and expand-
able cages. Furthermore, there were no biomechanical differences hetwesn the tricortical iliac crest praft and the cages,
except for Synex-C in rotation. Additional anterior plating significantly increased biomechanical stiffness in all test
modes; particularly in rdation mode, combined anterior—posterior stabilization increased stiffness by up to 102% com-
pared with anterior plating alone. )

Conclusions: In comparison to a tricortical iliac crest bone graft and a nonexpandable cage, expandable capes have
no biomechanical advantages. Due to the low extension and rolational stiffness, none of the implants cari he recom-
mended as & stand-alone device. Additional anterior plating increased biomechanical stability adequately. Therefore,
additional postenior stalilization should only be considered in cases of severe rotational instability of the cervical spine.
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omon cauzes for the destruction of the cervical

spine are fractures, tumors, and infectiong ®1415.18.2

When cervical spine surgery 15 necessary because
of spine instability, neurological deterioration, intractable
pain, and failure of conservative treatment, allogenous ar
autogencus bone grafts such as rib,* fibula 2% tiha,
and iliac crest ** have been used to reconstruct the anteri-
or column. These commonly performed bone grafting
techniques may produce a number of well-known prob-
lems related to donor-site morbidity ** nonunion, >3 or
fatigue failure.* Biomechanical problems, such as the low
compression stiffness of the grafts® or the insufficient
anchorage of the grafts to the vertebral endplates, some-
limes have resulted in graft collapse and dislocation, 223
In attempts 1o solve these problems, cervical spine cages
for VB replacement have been developed

Abbreviarions used m this pager: ADD = Anterior Distraction
Device; CSLP = Cervical Spine Locking Plaie; EZ = elastic zane;
MZ = neutral zons; PEEK = poly-cthyl-ether-keton, ROM = range
of motion; VB = vertebral body,
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During'the past few years several of these cages have
been demonstrated to be effective;*335% however, after
corpectomy the implantation of the currently available
nonexpandable cages is often demanding. Adjusting the
cages to the endplates and to the height of the defect is
sometimes complicated because the cages are only com-
mercially available in predefined endplate angles and
heights, resultng in the need to trim the cage intraopera-
tively. If the cage must be trimmed, correct rotation of the
cage must be ensured, otherwise tilting of the implant may
occur. Furthenmore, if imtragperative displacement of the
implant occurs, removing the cage during the operation
rmight compromise endplate integrity. Finally, direct inter-
nal repositioning of the anterior column is not possible
with corrently available cages

In attempts to overcome the lechnical problems associ-
ated with nonexpandable cages, expandable cages for VB
replacement in the cervical spine have been recently de-
veloped. Although these cages might be beneficial from
the surgical point of view, therr biomechanical properties
have not been described until now.

The purpose of this study was to evaluale the biome-
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