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Abstract

Background: Although recent development of screw instrumentation techniques
for rigid fixation of the atlantoaxial joint has increased surgical options, patients in
whom screws of any type cannot be safely placed are sometimes encountered.
We present a unique surgical technique for C1-2 transarticular screw placement
utilizing a novel trajectory.

Methods: A 35-year-old male with a history of Down’s syndrome and cognitive
dysfunction with hyperkinesis spontaneously developed rapid onset of tetraparesis
and gait disturbance. Radiographs of the cervical spine revealed atlantoaxial
subluxation (AAS) that could not be reduced. Computed tomography (CT) of the
head showed multiple subacute cerebral infarctions in the territory of the right
vertebral artery (VA). Three-dimensional CT angiography of the craniovertebral
junction additionally confirmed right VA occlusion at the C2/3 level, a left C2 origin
of the posterior inferior cerebellar artery, and hypoplasia of the bilateral C2 pedicles/
C2 lamina. Because traditional screw-placement was not feasible, we performed
a unique atlantoaxial fusion utilizing a C2 transverse foramen-penetrating screw
with iliac bone grafting performed under neuronavigation.
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Results: The postoperative course was uneventful, and the patient regained Website:
the ability to ambulate, returning to his previous level of function. The CT of www.surgicalneurologyint.com
the cervical spine 12 months postoperatively showed rigid bony C1-C2 fusion, DoI:

10.4103/sni.sni_57_17
Quick Response Code:

without recurrence of stroke.

Conclusion: We introduced a novel C1-C2 transarticular screw-placement
technique in which the trajectory went through the ipsilateral VA foramen due to
already extent VA occlusion.
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INTRODUCTION

Destruction of the atlantoaxial junction potentially
impairs spinal cord function and vertebral artery (VA)
compromise,*  leading to life-threatening  events.

Different screw insertion/fusion techniques have been
developed to stabilize the atlantoaxial junction.?*”
Nevertheless, there is a subset of patients in whom screws
cannot be safely placed due to congenital/acquired bony
and vascular anomalies.

Figure I: Initial radiographical examinations. (a and b) Dynamic
lateral radiographs of the cervical spine in flexion (a) and extension
(b) positions showing AAS without complete reduction of the
atlantoaxial joint. (c) Preoperative sagittal T2-weighted MRI of the
cervical spine showing cervical canal stenosis with intramedullary
signal change at the CI level. (d and e) Axial CT images of the
brain. Low-density areas in the right superior cerebellar artery
area (d) and in the left posterior cerebral artery area (e) indicate
subacute infarctions

http://www.surgicalneurologyint.com/content/8/1/262

Here, we describe a novel trajectory for atlantoaxial
transarticular screw placement in a patient with unilateral
VA occlusion.

CASE REPORT

A 35-year-old male with Down syndrome and hyperkinesis
rapidly became tetraparetic. Cervical radiographs revealed
atlantoaxial subluxation (AAS) [Figure la and b]. The
T2-weighted magnetic resonance (MR) showed cervical
canal stenosis with an intramedullary signal change at
the CI level [Figure lc]. Computed tomography (CT)
of the head also documented a subacute cerebral
infarction in the right cerebellum and left occipital lobe
[Figure 1d and e].

Three-dimensional CT angiography (3D-CTA) showed a
complete right VA occlusion at the C2/3 level, a left C2
origin of the posterior inferior cerebellar artery (PICA),
and hypoplasia of the bilateral C2 pedicles and C2
lamina [Figure 2a-g].

Because traditional screw-placement techniques could not
be utilized, the atlantoaxial fusion involved placing a C2
transverse foramen-penetrating screw was accomplished.

Modified surgical technique

Subsequent to Cl laminectomy, a right atlantoaxial
transarticular screw was inserted, aided by neuronavigation
using a unique trajectory through the C2 transverse
foramen. Although the screw was placed in the same
direction as a standard atlantoaxial transarticular screw, a
lateral entry point was utilized to penetrate the transverse
foramen. A left Cl lateral mass screw was then placed

under the special attention to the left C2 origin of PICA

Figure 2: Preoperative CT and 3D-CTA images. (a) Sagittal image demonstrating AAS and significant atrophic posterior arch of the
axis. (b-d) CT mages demonstrating hypoplasia of the right (c) and left (d) C2 pedicles and the rather thin C2 lamina. (e and f) 3D-CTA
images showing complete regional occlusion of the right VA at the C2 transverse foramen with collateral flow (arrows indicating occlusion
borders) and hypoplasia of the right C2 pedicles (arrowheads). (g) 3D-CTA image showing the laterality of the VAs and the left C2 origin

of the PICA (arrows)
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Figure 3: Postoperative radiographical examinations.
(a and b) Anteroposterior and lateral view of cervical radiographs
showing on-target atlantoaxial screw placements. (c) Sagittal
T2-weighted MRI of the cervical spine showing decompression of
the spinal cord at the C1 level. (d) Posterior view of reconstructed
3D-CTA image at the craniovertebral junction showing a patent
left PICA (arrows). (e-h) CT images at the |12-month follow-up
showing the trajectory of each screw and bony fusion between C1
and C2 (arrows)

with the partial drilling of the C2 vertebral body. Iinally,
a C2 interlaminar screw placement, rod connection, and
iliac bone grafting were performed.

The postoperative course was uneventful. Cervical
Xerays showed adequate bilateral atlantoaxial screw
placement [Figure 3a and b]. The T2-weighted MRI
documented decompression of the spinal cord at the
CI level [Figure 3c], while the 3D-CTA demonstrated
preservation of the left PICA [Figure 3d]. The patient
wore a cervical orthosis for 3 postoperative months,
during which time he regained his ability to ambulate
and perform the activities of daily living. The CT/CTA
12 months postoperatively revealed solid bony fusion
without stroke recurrence [Figure 3e-h].

DISCUSSION

New techniques for the atlantoaxial fixation

The atlantoaxial transarticular screw technique provides
rigid fixation and high fusion rates, however, is technically
demanding due to the proximity of the VAs. CI lateral
mass screws and C2 pedicle/pars screws?! are technically
difficult to place because of the variable location of

http://www.surgicalneurologyint.com/content/8/1/262

Figure 4: Schematic drawing of the novel technique for atlantoaxial
screw fixation. Unilateral VA is occluded preoperatively and
ipsilateral atlantoaxial transarticular screw is intentionally inserted
through the C2 transverse foramen

the C2 foramen transversarium/VA." Alternatively, C2
translaminar screw®! fixation is technically simple and
eliminates the risk of VA injury.

Unique fusion technique

Rigid internal fixation was needed in this case as the
patient exhibited hyperkinesis. However, traditional
C1-C2 screw placement was not feasible in this case due
to the multiple congenital anomalies. Therefore, we had
to develop a novel trajectory for screw insertion. Because
this patient already had a complete unilateral occlusion of
VA, a screw could be uniquely and safely placed traversing
the ipsilateral C2 transverse foramen [Iigure 4].

CONCLUSION

Here, we introduced the novel CI1-C2 transarticular
screw-placement technique in a patient in whom the
ipsilateral VA was already completely occluded.
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