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(Pbject. The authors compared the biomechanical stability resulting from the use of a new technique for occipitoatlantal
motion segment fixation with an established method and assessed the additional stability provided by combining the two

technigues.

Methods. Specimens were loaded using nonconstraining pure moments while recording the three-dimensional angular
maovement at oceiput (Oc)—C1 and C1-2. Specimens were tested intact and after destabilization and fixation & follows: 1)
Oc—C1 transarticular screws plus Cl-2 transarticular screws; 2) occipitocervical ransarticular (OCTA) plate in which
C1-2 transarticular screws attach to a loop from Oc to C-2; and (3) OCTA plate plus Oc—C1 transarticular screws.

Occipitoatlantal transarticular screws reduced miotion to well within the normal range. The OCTA loop and transartic-
ular serews allowed a very small neutral zone, elastic zone, and range of motion during lateral bending and axial rotation.
The transarticular screws, however, were less effective than the OCTA loop in resisting flexion and extension.

Conclusions. Biomechanically, Oc-Cl transarticular screws performed well enough to be considered as an alternative
for Oc—C1 fixation, especially when instability at C1-2 is minimal. Techniques for augmenting these screws posteriorly
by using a wired bone graft buttress, as is currently undertaken with C1-2 transarticular screws, may be needed for opti-

mal performance.
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HE CV] is composed of the occipital bone, the atlas

(C-1), and the axis (C-2). This osseous complex

allows significant mobility while maintaining bio-
mechanical stability. Traumatic instability of the CVJ can
be catastrophic.' Survivors are prone to suffering repeat-
ed luxations and often suddenly die of complications re-
lated to such instability. Progressive neurclogical deten-
oration occurs when this instability is caused by slower
processes such as infections, inflammatory diseases, me-
tabolic disorders, or congenital conditions.

According to Grob, et al.," the ideal system for fixing
the unstable CV] must meet the following requirements:
1} the system should fix only the involved segments; 2) no
hardware should be inserted into the spinal canal; 3) the
system should provide immediate reduction of the defor-
mity after surgery until fusion develops without requiring
postoperative orthoses; and 4) the system should be effec-
tive even if the laminae are absent. Available systems for
fixing the CV] do not meet these requirements.

Systems for fixing the CV] can be classified into two
general groups: wire-based and plate and screw-based
hardware ® Typically, the former requires suboccipital
wiring to tie hardware and grafis to the skull and sublam-

Abbrevigrions used in this paper: CTV] = craniovertebral junc-
tion; EZ = elastic zone; NZ = neutral zone; Oc = occiput; OCTA =
oceipitocervical transarticular; ROM = range of motion.
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inar wiring to tie hardware and grafts to the spine.??? In
the latter, occipital screws are required to affix the hard-
ware to the skull and lateral mass pedicle, or transarticular
screws are required to affix hardware to the spine,'*#2
These existing procedures have several limitations.

Screw fixation provides superior biomechanical stabili-
ty compared with nonscrew-based techniques, theoretical-
ly leading to higher rates of fusion*®* One limitation of
using the suboccipital bone as an anchorage point is that
because its thickness varies, inadequate bone purchase
and eventual screw pullout can result."'*' Occipital screws
also are associated with the potential complication of epi-
dural bleeding,

The suboccipital and sublaminar single- or multithread-
ed wiring technique may be dangerous when the spinal
canal is narrowed by degenerative spondylotic processes
or a pathological mass.™ The insertion of wiring is also
associated with intrinsic risks.'? The absence of laminae
due to trauma, disease, or prévious Surgery is a contra-
indication to sublaminar wiring.* Wire fixation can fail
because it provides less rigidity than screw and plate—aug-
mented fusion ®*

The authors of previous anatomical studies of the occip-
ital condyle™ have elucidated the possibility of fixing the
CV] with a transarticular screw from the C-1 lateral mass
into the condyle of the occiput (Fig. 1). This method
resembles the widely accepted technique described by
Magerl and Seeman® for fixing C1-2 with transarticalar
screws to treat atlantoaxial instability, The use of Oc—C1
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