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Partial or complete absence of the posterior arch of the atlas is a well-documented anomaly but a relatively rare condition. This
condition is usually asymptomatic so most are diagnosed incidentally. There have been a few documented cases of congenital defects of the posterior arch of the atlas combined with atlantoaxial subluxation. We report a very rare case of congenital anomaly
of the atlas combined with atlantoaxial subluxation, that can be misdiagnosed as posterior arch fracture.
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Congenital defect of the posterior arch of the atlas is an
uncommon condition but its characteristics have been
well described. Geipel1) reported that clefts of the posterior
arch occurred in 4% of 1,613 autopsies. These anomalies
are considered by some to be benign. Almost all cases have
been discovered incidentally.2) However, when evaluating
an acute neck trauma, it is important to be aware of these
cervical congenital anomalies because of the possibility of
misdiagnosing them as a fracture and/or dislocation. In
this report we will discuss a very rare case of congenital
anomaly of the atlas which could have been mistaken as a
posterior arch fracture of the atlas combined with atlantoaxial subluxation after a traffic accident.

tion, her neurologic system showed no abnormal findings.
Roentgenographic studies showed left acetabular fracture
and left distal radius fracture. A lateral cervical radiograph
taken initially in the investigations suggested posterior
arch fracture (Fig. 1). A trans-oral anterior-posterior view
of the atlas revealed an atlantoaxial subluxation (AAS)
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Fig. 1. Lateral radiograph of the cervical spine suggested a posterior arch
fracture.

Copyright © 2014 by The Korean Orthopaedic Association

This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/3.0)
which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

Clinics in Orthopedic Surgery • pISSN 2005-291X eISSN 2005-4408

97
Park et al. Congenital Anomaly of Atlas Misdiagnosed as Fracture and Subluxation
Clinics in Orthopedic Surgery • Vol. 6, No. 1, 2014 • www.ecios.org

(Fig. 2). Computed tomography (CT) images with threedimensional (3D) reconstruction demonstrated the absence of the posterior arch and the presence of a persistent
posterior tubercle. Like the cervical radiograph, there were
signs of AAS in the CT images (Figs. 3 and 4). Magnetic
resonance images (MRI) showed no definite evidence of
rupture of the alar or transverse ligament or soft tissue
swelling (Fig. 5).
No evidence of traumatic injury was shown on
whole body bone scinitigraphy (Fig. 6). The patient’s neck
pain resolved spontaneously. Post-recovery flexion and extension films revealed the absence of the posterior arch of

the atlas but there was no evidence of atlantoaxial instability (Fig. 7). The patient was asymptomatic at a follow-up
visit six months after the accident.

Fig. 2. Trans-oral anterior-posterior radiograph showing atlantoaxial
subluxation (arrow).

Fig. 3. Axial computed tomography at the level of C1 showing absent
posterior arch of the atlas and atlantoaxial subluxation.

DISCUSSION
There are three ossification centers of the atlas: the anterior ossification center, that forms the anterior tubercle,
and two lateral centers, from which the lateral masses and
the posterior arch form.2) In 2% of the population, a fourth
center forms the posterior tubercle. By the seventh gestational week, the lateral centers have extended dorsally to
form the posterior arch. At birth, the posterior arches are
nearly fused except for several millimeters of cartilage, and
union occurs between the ages of 3 and 10 years.3) The anterior center unites with the lateral centers at 5 to 9 years

Fig. 4. Three-dimensional computed tomography reconstruction showing a defect of the atlas.
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Fig. 5. T2-weighted magnetic resonance
images showing no definite evidence of
rupture of alar or transverse ligament and
soft tissue swelling.

Fig. 6. Whole body bone scans showing
normal findings.

Fig. 7. Flexion and extension radiographs
showing absence of the posterior arch of
the atlas without evidence of atlatoaxial
instability (arrow).
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Table 1. Classification of the Congenital Anomalies of the Posterior
Arch of the Atlas according to Currarino et al.4)
A

Failure of the posterior midline fusion of the two hemiarches

B

Unilateral cleft

C

Bilateral clefts

D

Total absence of the posterior arch with a persistent posterior tubercle

E

Total absence of the posterior arch including posterior tubercle

of age. Defects of the posterior arch are assumed to occur
because of a failure of local chondrogenesis rather than
subsequent ossification.1,2)
Currarino et al.4) described an anatomical classification of posterior arch defects of the atlas (Table 1). The
type A anomaly is the most frequent form (> 95%), and
fusion defects of C1 hemiarches can affect 3% to 5% of the
population.5) Our patient was found to have a type C defect.
Patients are most commonly asymptomatic, though
the defect can cause chronic cervical pain, headache, and
Lhermitte sign.6) Cervical myelopathy is also possible and
has been reported in several cases,6,7) especially with types
C and D of the Currarino classification, which are both associated with the presence of a posterior osseous fragment.
Diagnosis is usually made as a casual finding in asymptomatic patients. In other cases, the defect is observed
after lateral cervical radiography after a minor accident8)
where the defect can be mistaken for a cervical fracture.
On imaging, fractures demonstrate irregular edges with
associated soft tissue swelling, while the congenital clefts
are smooth with an intact cortical wall and have an absence of soft tissue swelling.9) Magnetic resonance imaging
is reserved for cases where any neurologic abnormality is
observed or there is a suspicion of myelopathy.
Treatment is normally conservative; surgery is in-

dicated when patients present atlanto-axis instability and
spinal cord compromise.7) Some authors, however, recommend early surgical intervention in patients with types C
and D (with posterior osseous fragment) to avoid accumulative spinal injury.6) Another reason is that type C and
D are likely to cause transient quadriparesis after minor
trauma including even inappropriate positioning of the
head and neck.
Only two cases of cervical instability associated with
these congenital anomalies have been reported. Park et
al.9) reported a 57-year-old man who had bipartite atlas
discovered during an ophthalmologic evaluation. A transoral anterior-posterior view of the atlas revealed an AAS.
The patient did not undergo any treatment because he had
minimal symptoms. Schulze and Buurman10) described
a 48-year-old female who had complete absence of the
posterior arch of the atlas discovered during a metastatic
survey. Flexion and extension films revealed a moderate amount of atlantoaxial instability, as evidenced by an
increase in the atlantodental interspace. The patient was
asymptomatic, and did not undergo any treatment.
In this case, the authors initially suspected both a
traumatic event and a congenital anomaly as the cause of
the atlantoaxial subluxation. Because cases of atlantoaxial
subluxation due to trauma can be fatal, immediate surgical
intervention is sometimes needed. Further investigation is
essential for improving the accuracy of diagnosis. CT, MRI
or other scans are usually needed.
In spite of the low incidence of congenital anomaly
of the atlas, surgeons must keep the possibility of its existence in mind when suspecting traumatic atlantoaxial
subluxation in a patient.
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