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B Biomechanical Evaluation of a Newly Developed
Monocortical Expansion Screw for Use in Anterior
Internal Fixation of the Cervical Spine
In Vitro Comparison With Two Established Internal

Fixation Systems

Marcus Richter, MD,* Hans-Joachim Wilke, PhD,t Patrick Kluger, MD,* Lutz Claes, PhD,t

and Wolfhart Puhl, MD*

Study Design. The primary biomechanical stability of
anterior internal fixation of the cervical spine obtained with
a new monocortical expansion screw in vitro was evaluated.

Objectives. To determine whether the anterior internal
fixation of the spine obtained with the new monocortical
expansion screw provides biomechanical stability com-
parable with that obtained with bicortical fixation.

Summary of Background Data. The anterior plate in-
strumentation used with bicortical screw fixation in the
cervical spine provides a primary stability superior to that
associated with monocortical screw fixation. However,
bicortical screws have the potential to perforate the pos-
terior cortex. Therefore, monocortical instrumentation
systems were developed, but without the biomechanical
stability associated with bicortical systems. A new expan-
sion screw for monocortical fixation was developed to
improve biomechanical stability of monocortical systems. -

Methods. Three different internal fixation systems
were compared in this study: 1) H-plate with AO 3.5-mm -
bicortical screws, 2} cervical spine locking plate with
monocortical screws, and 3) H-plate with the new mono-
cortical expansion screws. Eight fresh human cadaver
spine segments from C4 to C7 were tested in flexion—
extension, axial rotation, and lateral bending using pure
moments of = 2.5 Nm without axial preload. Five condi-
tions were investigated consecutively: 1) intact spine;I:Z}
uninstrumented spine with the segment C5-C6 destabi-
lized; 3-5) instrumentation of the segment C5-C6 with the
three implants mentioned above after removal of the disc
and insertion of an interbody spacer.

Results. Between bicortical and monocortical expan-
sion screw H-plate fixation, no significant differences
were observed in all load cases concerning range of mo-
tion and neutral zone. The neutral zone and range of
motion were significantly larger for the cervical spine
locking plate than for bicortical and monocortical expan-
sion screw fixation in all load cases, except neutral zone
for axial rotation versus bicortical screw fixation. The in-
strumented cases only had a significantly lower range of
motion and neutral zone than the intact cases in exten-
sion-flexion, whereas for lateral bending and axial rota-
tion no significant differences could be observed. Because
the experimental design precluded any cyclic testing, the
data represent only the primary stability of the implants.

Conclusions. In anterior instrumentation of the cervical
spine using a H-plate, the new monocortical expansion
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screw provides the same biomechanical stability as the
bicortical 3.5-mm AO screw and a significantly better bio-
mechanical stability than the cervical spine locking plate.
Therefore, the expansion screw may be an alternative to
the bicortical fixation and does not involve the risk of
penetration of the posterior vertebral body cortex. [Key
words: anterior instrumentation, biomechanical testing,
cervical spine, expansion screw, in vitro] Spine 1999;24:
207-212

Anterior plate instrumentation of the cervical spine is an
established method for managing cervical spine instabil-
ity.>?? Instrumentation systems using special plates in
combination with bicortical screws were introduced by
Caspar” and by Orosco.'” Because of the risk of bicorti-
cal screws perforating the posterior cortex, their use may
cause neurologic injuries. To avoid these risks, monocor-
tical instrumentation systems such as the cervical spine
locking plate (CSLP) were developed.’*!?

Although good clinical results were reported for the
CSLP,23 in vitro studies suggest that bicortical screw fix-
ation in the cervical spine provides a superior stability
than that obtained with the CSLP with monocortical
screw fixation.” Because of the above-mentioned advan-
tage of monocortical screws, one of the current authors
(PK), together with Ulrich Medizintechnik (Ulm, Ger-
many) and Endotec GmbH (Burscheid, Germany), devel-
oped a new expansion screw for monocortical fixation in
an attempt to improve the biomechanical stability of
monocortical systems.

The purpose of the current in vitro study was to eval-
uate the biomechanical stability of this newly developed
expansion screw and to compare it’s stability with that of
a monocortical and a bicortical anterior fixation system
for the cervical spine.

® Materials and Methods

Eight human cadaveric cervical spine segments (C4-C7) with a
mean age of 84.8 = 11.2 years were tested. The specimens were
wrapped in triple-sealed plastic bags and kept frozen at =20 C
before preparation and testing. Before testing, the specimens
were thawed at room temperature, and all musculature was
removed while carefully preserving ligamentous and bony
structures.
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