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11 Atlantoaxial Transarticular Screw Fixation for a

High-Riding Vertebral Artery
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Posterior atlantoaxial transartieular serew fixation, de-
veloped by MagerV is an exeellent teehnique that fea-
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tures more rigid fixation,Z-4 and eonsequently higher fu-
sion rates/-10 than the eonventional wiring teehniques.
This teehnique, however, has potential risks of vertebral
artery (VA) injury, whieh may have lethaI eompliea-
tions.9,1l-14 The reported rates of VA injury range from
4.1 % to 8.2%.6,9,14Vertebral artery injury ean oeeurnot
only beeause the serew path is very elose to the VA, but
also beeause the loeation of the VA is anatomieally vari-
able and eonsequently the isthmus, through whieh the
serew is inserted, sometimes is too narrow.9,15,16The VA
makes an aeute lateral bend just under the superior ar-
tieular faeet of the axis in approximately 80% of indi-
viduals.17 The transartieular serew must be inserted

through the iscltmus, that is, superiorly and posteriorly
or posterom~dially to the bending point of the VA. If this
bending point is too medial, too posterior, and/or too high,
the height and/or the width of the isthmus of the axis is
narrowed, a eondition deseribed as a high-riding VA.

Therefore, many authors reeommend that the height
of the isthmus of Cl be evaluated preoperatively using
eomputerized tomography (CT) reeonstrue-
tion,I,5,6,9,11,16,18,19and advise that insertion of the
serew should be abandoned if the isthmus is too nar-
roW.5,1l,13,16,20Song et al20 abandoned bilateral serew
fixation beeause of high-riding VA in 13 of 109 eonsec-
utive patients. These authors also reported that solid fu-
sion Wp'Sobtained in 18 of 19 patients subjeeted to uni-
lateral fixation, concluding that unilateral atlantoaxial
serew fixation with interspinous bone graft wiring is an
exeellent alternative for the treatment of atlantoaxial in-
stabiIity when bilateral serew fixation is eontraindieated.
However, bilateral serew fixation naturally provides
more rigid stabilization than unilateral fixation. Naderi
et aP eompared four eombinations of eable-graft-serew
fixation at C1-C2 biomeehanieally in vitro using nonde-
struetive flexibility testing. Aeeording to these authors,
the stiffness after unilateral serew fixation is inferior to
that after bilateral fixation in all direetions, espeeially in
axial rotation. Therefore, unilateral fixation may in-
erease nonunion rates, and a trial of serew insertion imo
the narrowed isthmus is warranted.

Considering the anatomie eourse of the VA, the safest
serew path is via the most posterior and medial part of
the isthmus, and this should be applied to every ease.17
lun21 examined sagittal reconsrrucred CT images of 64
volunteers at 3.5 and 6 mm from the lateral border of the
spinal eanal. When the trajeetories of the serews were
inelined forward to interseet at 0%, 25%, 50%, 75%,
and 100% of the anteroposterior diameter of the supe-




