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ABSTRACT

Background: Spontaneous anterior arch fracture of the atlas after a C1 laminectomy (CIL) is an extremely rare
complication.

Case Description: A 72-year-old male presented with the sudden onset of neck pain. His prior history included;
a CIL for atlantoaxial subluxation, shunt closure for a spinal dural arteriovenous fistula at C3, a cervical
laminoplasty from C3 to C6 for stenosis, and a prior anterior C4/5 and C5/6 fusion 14 years ago. Once the
computed tomography documented a right C1 anterior arch fracture, and occipital-cervical fusion was performed
utilizing C2 laminar screws and C4 pedicle screws with halo-vest placement. Postoperatively, the neck pain
resolved and he remained stable.

Conclusion: Neurosurgeons should be aware of the risk of anterior arch fractures following a CIL and may
alternatively consider a C1 laminoplasty in the future.
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INTRODUCTION

The atlas (C1) is a simple ring structure composed of an anterior and a posterior arch with two
lateral masses that play a crucial role in stabilizing the craniocervical junction. Atlas fractures
account for 3-13% of cervical spine injuries, most of which are attributed to traffic accidents and
falls.” Here, we report a case of a spontaneous anterior C1 atlas arch fracture following a cervical
laminectomy in the absence of trauma.

CASE DESCRIPTION

A 72-year-old male presented with the sudden, spontaneous onset of neck pain. He had
a history of two cervical operations; a % years ago, he had a Cl laminectomy (CIL) for
atlantoaxial subluxation, shunt closure for a spinal dural arteriovenous fistula at the C3
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level, and, a cervical laminoplasty from C3 to Cé6 for
stenosis. Fourteen years before that, he had undergone a
C4/5-C5/6 anterior cervical. An old cervical computed
tomography (CT) 3 months after the operation had

documented the prior surgical procedures without a C1
arch fracture [Figure 1]. On this admission, however, he
newly showed a right C1 anterior arch fracture on the CT
study, while dynamic films confirmed C1-C2 instability

Figure 1: Latest postoperative computed tomography (CT) of sagittal-view (a) and axial-view (b) showed C1 laminectomy, cervical
laminoplasty, anterior cervical fusion, and no anterior arch fracture of C1. (b) was at the level of the red line in (a). (a) was at the level of the
yellow line in (b). Anterior view (c) and posterior view (d) three-dimensional CT scans.

Figure 2: Sagittal-view (a) and axial-view (b) after onset of neck pain showed right C1 anterior arch
fracture. (b) was at the level of the red line in the sagittal-view image (a). (a) was at the level of the
yellow line in (b). Anterior view (c) three-dimensional computed tomography scan. White arrow
indicates right C1 anterior arch fracture. Cervical radiographs indicated instability between C1 and
C2 (d: lateral neutral view, (e: extension view, (f: flexion view).
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Figure 3: Postoperative cervical radiographs (a: anteroposterior view and b: lateral neutral view)
showed the adequate placement of the implants with good cervical alignment. Posterior view
(c) three-dimensional computed tomography scans.

[Figure 2]. He underwent an occipitial-cervical fusion
with the application of a halo-vest under neuronavigation.
A plate was applied to the occipital bone and, with bilateral
rods, was connected to bilateral C2 lateral mass (4.0 mm
x 30 mm) and C4 bilateral pedicle screws (4.5 mm x
30 mm). Screw locations were all confirmed with C-arm
navigation. The fusion included placement of the left iliac
bone graft. Postoperative cervical radiographs showed
adequate implant placement/alignment [Figure 3]. The
patient was discharged from the hospital, with marked
abatement of his prior neck pain. The patient has been well
for 16 months after the procedure.

DISCUSSION

The mechanism of spontaneous C1 anterior arch fractures
associated with C1L may be attributed to excessive, repeated
axial loading forces on the Cl1 anterior arch caused by a lack
of sufficient posterior support.!! Shimizu et al. described the
concentration of stress distribution in the anterior arch of C1
after C1L, leading to anterior-arch fracture in the absence of
trauma (i.e., using atlas models).!!

Hypothesis: Use of C1 laminoplasty to prevent anterior C1
arch fractures

C1 laminoplasty would help prevent such anterior arch
fractures following C1L. Tarukado et al. described how C1
laminoplasty performed for spinal cord compression at the
C1/2 level resulted in favorable outcomes, and, therefore
suggested this might be an effective alternative to CIL for
patients without C1-C2 instability.”) Shimizu et al. described
a 14.2% (10 patients) incidence of Cl1 anterior atlas arch
fractures in 70 patients who had undergone C1L without

fusion.” They noted the following independent risk factors; a
large inferior facet angle and subaxial ankylosis.

CONCLUSION

Anterior arch fractures of the atlas after a C1L are extremely
rare. Neurosurgeons should be aware of the risk of anterior
arch fractures following C1L and may alternatively consider
laminoplasty rather than C1L in the future.
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or position of the Journal or its management. The information contained in this article should not be considered to be
medical advice; patients should consult their own physicians for advice as to their specific medical needs.
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