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Abstract
Background: Acute traumatic axis fractures are common cervical spine injuries 
often caused by road accidents or falls. They are usually classified into three 
different types, namely, odontoid fractures, Hangman’s fractures, and miscellaneous 
fractures. Congenital malformations of the craniovertebral junction (CVJ), although 
typically asymptomatic, may result in neural compression or instability, especially 
following trauma. Here, the authors present an unusual oblique axis fracture 
occurring in conjunction with several malformations of the upper cervical spine.
Case Description: Following a motor vehicle accident, a 25‑year‑old female’s 
radiographic studies showed an oblique axis fracture involving both the anterior and 
posterior elements along with an anterior and posterior Klippel–Feil syndrome (KFS) 
anomaly. Following treatment in a halo vest, the patient maintained alignment, and 
ultimately the fracture was fused.
Conclusions: True oblique fractures of the axis are rare, as in the case presented, 
and may occasionally occur in conjunction with KFS of the upper cervical spine.
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INTRODUCTION

Oblique axis fractures are rare, and the unique anatomy/
biomechanics of the axis contributes to a variety of 
fracture patterns following cervical trauma.[2,3] Here, we 
present the case of a 25‑year‑old female who, following 
a motor vehicle accident, developed a true oblique axis 
fracture. In addition, radiographic studies showed a 
Klippel–Feil syndrome (KFS), involving both the anterior 
and posterior elements of C2‑C3. Ultimately, the fracture 
was fused utilizing halo immobilization alone.

CASE REPORT

Following a motor vehicle accident, a 25‑year‑old 
female complained of intense neck pain, but remained 

neurologically intact. The lateral cervical radiograph 
showed an oblique fracture of the axis; the fracture 
diagonally separated the vertebra in two parts and 
extended from the body of the axis to the posterior 
elements. In addition, the computed tomography  (CT) 
scan revealed several craniovertebral junction  (CVJ) 
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anomalies, which included spontaneous KFS fusion 
of the C2‑C3 disc space and the C2‑C3 right articular 
facets/laminae. Furthermore, the anterior C1‑arch was 
bifid and there was a partial agenesis of the posterior 
C1 arch  [Figure  1a‑d].  Following immobilization in a 
halo vest for 3 months, the fracture fused, maintaining 
adequate alignment  [Figure  1e]. When contacted by 
phone 2 years later, she was asymptomatic.

DISCUSSION

Unique axis fracture with craniovertebral 
junction anomalies
Different types of CVJ anomalies may accompany upper 
cervical KFS.[1] In this patient, the lateral radiograph 
showed a true oblique axis fracture, extending from the 

anterio‑superior border of both pars into the foramina 
transversarium, involving the lateral masses, pedicles, and 
inferior body of the axis [Figure 2a and b].

Upper cervical vertebral anomalies increase 
susceptibility to trauma
Patients with ankylosing spondylitis or diffuse idiopathic 
skeletal hyperostosis are uniquely prone to sustaining 
spinal fractures following even trivial trauma.[4] Multilevel 
bone fusion/ankylosis results in long lever arms that create 
a longer/abnormal segment with different biomechanical 
characteristics that contribute to unique fracture patterns. 
Although this was the case for this patient with a C2 
vertebra/axis fracture, the added C1 arches anomalies did 
not further alter the biomechanics of this patient.
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Figure 2:  (a) A schematic drawing of the fracture line observed 
in this case. The fracture line traverse both anterior  (body of 
C2) and posterior elements  (pars, lateral masses, foramina 
tranversarium). (b) This image shows the most common type of C2 
fractures and the oblique fracture observed in this patient
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Figure 1: (a) Lateral radiograph. An oblique fracture of the axis is observed. The fracture line extends obliquely from posterior elements to 
the vertebral body (white arrows). The fracture line divides obliquely the axis vertebra in two fragments. Note the C2‑C3 intervertebral 
space fusion (black arrow). (b) Axial CT. There is an absence of midline fusion of anterior C1 arch (white arrow). The presence of sclerosis of 
both borders indicates that this is not a fracture. (c) Axial CT. This image shows the fracture in the body of C2 (curve arrow). The fracture 
line in the posterior elements runs through supero‑anterior border of the pars and foramina transversarium (straight arrow). (d) 3D CT 
reconstruction. The posterior arch of C1 is incomplete (short arrow). Also note the absence of right C2‑C3 articular space (long arrow) 
and fusion of laminae. The fracture line in the body of the axis is also observed (curved arrows). (e) Lateral radiograph showing adequate 
alignment after treatment with halo‑vest. Note the bridging callus in the anterior border of the C2 body
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