
Introduction

Geipel reported that clefts of the anterior arch occurred
in 0.1% of 1613 specimens studied, and clefts of the

posterior arch occurred in 4%5,14). Reports of combined ano-
malies of the anterior and posterior arch of the atlas are very
rare. These defects were considered by some to be a benign
variation; and indeed, almost all of them are discovered inci-
dentally. This report is of a very rare case of combined anoma-
lies of the atlas that were associated with asymptomatic lateral
atlantoaxial subluxation(AAS).

Case Report

A57-year-old man was admitted for an opthalmologic op-
eration. The opthalmologist consulted with us about a

suspicious atlantoaxial subluxation detected on cervical X-rays
that were performed due to complaint by the patient of inter-
mittent neck discomfort. He had no other symptoms and ex-
hibited no neurological deficits. There was no history of trauma
or any significant perinatal history. The range of motion of the
cervical spine was full with no abnormal findings. The lateral
cervical radiograph demonstrated normal findings (Fig. 1A).
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Fig. 1. Simple cervical spine radiograph. A : lateral image demonstrates diffuse osteoporosis but no other abnormal finding, B and C :
atlantoaxial instability is not detected, D : lateral atlantoaxial subluxaxion is evident (arrow). 
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Radiographs taken in flexion and extension did not demo-
nstrate AAS as evidenced by an increase in the atlantodental
interval (Fig. 1B, C). Trans-oral anterior-posterior views of
the atlas revealed a lateral AAS (Fig. 1D). Computed tomo-
graphy(CT) images with three-dimensional (3D) reconstruc-
tion demonstrated a midline cleft, anteriorly and posteriorly,
without bony inturning of medial hemiarches of a bifid an-
terior and posterior arches of atlas (Fig. 2). The patient did
not undergo any treatment because he had minimal symptom.

Discussion

There are three ossification centers of the atlas: an anterior
ossification center that forms the anterior tubercle, and

two lateral centers from which the lateral masses and the pos-
terior arch form6,12). 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 years4). The anterior arch ossifies from one
or two ossification centers that form within it, or by extension
of the lateral masses (without a separate ossification center).
Ossification is usually complete by the age of 1014).  Malforma-
tions of the atlas include both clefts and aplasia1-3, 5,9,15). Clefts
and aplasia of posterior arch are rare5,15). Currarino et al. have
divided the posterior arch anomalies into five types, depen-
ding on the extent of absence of the posterior arch and the
presence or absence of the posterior tubercle5) (Fig. 3). Median
clefts of the posterior arch of C1 (type A) have been estimated
to occur in 4% of the population and represent 97% of all pos-
terior arch defects. Types B through E congenital defects have
been reported to occur in 0.69% of the population. They con-
sist of varying degree of unilateral defects (type B), bilateral
defects (type C), absence of the posterior arch with a persistent
posterior tubercle (type D), and total agenesis of the posterior
arch with a persistent posterior tubercle (type E). 

Clefts and aplasia of the anterior arch are very rare, accoun-
ting for only 0.1% in the Geipel series2). These midline clefts

are usually associated with posterior midline clefts and are sel-
dom found in isolation. The anterior arch clefts may occur in
the absence of an anterior ossification center and where the
lateral masses do not fuse anteriorly; or, no fusion of two ante-
rior ossification centers occurs2). The association of both clefts,
anterior and posterior, called a bipartite atlas, has been descri-
bed as well3,7,8,11). A bipartite atlas is also very rare. Several bi-
partite atlas cases were reported in the recent literaute; however,
only 40 cases have been reported before 19833,13). No other cases
of bipartite atlas with lateral AAS had been reported previously.
The disorder may simulate, and be misdiagnosed as, a Jefferson
fracture of the atlas. It is important to differentiate between
these pre-existing congenital abnormalities and more recent
fractures. 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
a soft tissue swelling. 

Cases of combined anterior and posterior clefts of the atlas
are either asymptomatic or have minimal symptoms3,9). How-
ever, surgical treatment should be considered, if a patient de-
monstrates an aggravation of neck pain and development of
neurologic deficits or an increased AAS. 

Conclusion

We report a very rare case of a bipartite atlas with asym-
ptomatic lateral AAS. As minor trauma can result in

Fig. 2. There are closure defects at anterior (A) and posterior (B) neural
arches of the atlas.
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Fig. 3. Congenital anomalies of the posterior arch of the atlas, divided
into five types by Currarino : Failure of posterior midline fusion of the
two hemiarches (A), Unilateral clefts (B), Bilateral clefts (C), Absence
of the posterior arch with persistent posterior tubercle (D), Absence of
the entire arch including posterior tubercle (E).
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serious symptoms such as acute quadriparesis with varying de-
grees of sensory loss or paresthesias in bipartite atlas patients,
careful observation is needed. 
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