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Mobilization of the high-riding vertebral artery for C2
screw insertion
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The basic surgical steps in the Goel technique of atlantoaxial fixation involve exposure of the atlantoaxial articulation, denuding of the articular cartilage, stuffing of bone graft pieces within the articular cavity, and subsequent instrumentation.
“High-riding” vertebral artery in relationship to the pedicle-facet of C2 has been widely recognized to be a factor that
makes insertion of the C2 pedicle-facet screw difficult or impossible. In this video, a technique of exposure and mobilization of the high-riding vertebral artery to permit safe C2 screw insertion is shown. An alternative option in the presence
of such a high-riding vertebral artery is to use either C2 laminar or inferior facetal screw insertion.
The video can be found here: https://youtu.be/LjxxINmzph0
https://thejns.org/doi/abs/10.3171/2020.4.FocusVid.20172
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Transcript

I wish to demonstrate to you the technique of mobilization of high-riding vertebral artery into the C2 pedicle and
facet to facilitate C2 screw insertion in the Goel’s technique of atlantoaxial lateral mass plate and screw stabilization.
0:40 Clinical summary. This is a case of a 10-year-old
girl who sustained blunt injury on the head 6 weeks prior
to admission.
0:48 Preoperative investigations. Investigations showed
os odontoideum and mobile atlantoaxial instability. CT
scan showed high-riding vertebral artery that deeply indented into the pedicle facet of C2 vertebra, more on the
right side (Cacciola et al., 2004; Goel et al., 2020a).
1:08 Position. The patient is placed in head high position under cervical traction as shown in the figure.
1:15 Surgical technique. Midline posterior incision is
taken that is centered on the C2 spinous process. Dissection is done to expose subperiosteally the lamina and pedicle of C2. The technique of atlantoaxial fixation is shown
on the left side where the vertebral artery is not so high.
Atlantoaxial facetal articulation is exposed by subperiosteal dissection. The facet of C1 is widely exposed. C2
ganglion is displaced rostrally. Part of the pars and pedicle

of C2 vertebra are drilled to facilitate positioning of the
plate for plate and screw fixation technique. The joint cavity is exposed widely as seen here and power-driven drill
is used to make a hole in the facet of atlas. Bone graft is
packed into the atlantoaxial facetal articulation. Screw is
first placed over the plate into the C1 facet. The vertebral
artery in the region of the pedicle is identified, its course
is delineated, and a screw insertion point on the pedicle
is identified that is away from the loop of the vertebral
artery. Navigation can be used in this instance if there is
significant doubt of the course of the vertebral artery. After making a guide hole, the screws are inserted and later
tightened (Goel et al., 2002; Goel and Laheri, 1994).
The dissection is now done on the right side where the
vertebral artery is significantly high riding. The lamina
is first exposed subperiosteally. The pedicles are identified. The course of the vertebral artery is identified and
exposed. The vertebral artery is seen under the suction just
below the atlantoaxial facetal articulation. A hole is made
into the C1 facet. Bone graft is packed into the articulation
as on the left side. Bone graft is packed as much as it is
possible. This packing of bone graft is absolutely crucial
for bone healing and also distraction and reduction of the
atlantoaxial instability. Bone is removed on the posterior
surface of the vertebral artery as much as its medial extension to facilitate its mobilization. As you can see, the
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vertebral artery is pulsating under the hole of the C2 portion of the plate. After protecting the vertebral artery, a
hole is made into the C2 facet. C2 screw is then inserted
after protecting the vertebral artery away from the site of
screw insertion (a small spatula or retractor can be used to
protect the vertebral artery during screw insertion). The
screws are then tightened (Goel et al., 2020b).
The arch of atlas and the C2 spinous process are denuded off all their muscle attachment and are drilled to
make them suitable as a host bone for bone graft. Bone
graft is harvested from the iliac crest.
10:13 Postoperative imaging. Postoperative imaging
shows reduction of the atlantoaxial instability and lateral
mass plate and screw fixation. The C2 screw avoids the
vertebral artery.
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