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CT Recognition of Anomalies of the Posterior Arch of the
Atlas Vertebra: Differentiation from Fracture

Howard L. Dorne,"? N. Just,' and P. H. Lander’

Congenital anomalies of the first cervical vertebra are un-
common [1, 2]. Atlas malformations simulating Jefferson frac-
tures have been reported [3, 4]. We report a patient who had
an atlas malformation that simulated a fracture of the posterior
arch of C1 on plain films. The diagnosis of a congenital
anomaly was confirmed with computed tomography (CT).

Case Report

A 24-year-old male firefighter fell while carrying a victim away from
a fire. He complained of neck pain. In the emergency room a lateral
cervical spine film (fig. 1A) showed a large ossific fragment slightly
posterior and inferior to the posterior arch of the atlas. There was
also interruption of one of the posterior hemiarches. The differential
diagnosis was a posterior arch fracture, a malformation of the atlas,

or an atlas malformation with traumatic angulation of a hypoplastic
lamina. Because of the uncertainty, CT was performed (figs. 1B and
1C). It demonstrated total hemiaplasia of the right posterior arch,
partial hemiaplasia of the left posterior arch, and a midline cleft of the
anterior arch. There were no soft-tissue abnormalities, and the pos-
terior ossific fragment had a smooth, intact cortical margin. On the
basis of these findings, the diagnosis of an atlas anomaly was made.
Acute traumatic displacement of the hypoplastic lamina was excluded
by the lack of soft-tissue changes.

Discussion

The normal atlas vertebra can be divided into three parts;
the anterior arch, the lateral masses, and the posterior arch.
It differs from the other vertebrae in that it lacks a spinous
process and a body [5, 6].

Fig. 1.—A, Lateral cervical spine film. Interrup-
tion of posterior arch of atlas (long arrow) and
posterior ossific fragment (short arrow). B and C,
Consecutive CT slices through atlas. B, Midline
anterior cleft (arrow). C, Partial hemiaplasia of left
posterior hemiarch (arrowhead), hemiaplasia of
right posterior hemiarch (black arrow), and persist-
ent posterior tubercle (white arrow). D, Diagram-
matic representation of atlas vertebra in this patient.
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Ossification of the atlas begins from the lateral masses and
extends dorsally during the second intrauterine month. At
birth, there remains a several-millimeter cartilaginous cleft
between the bony posterior hemiarches. During the second
year of life a separate ossification center develops in the
cartilaginous cleft. Normally the posterior arch is completely
ossified by the fourth year. The anterior arch ossifies from
either one or two ossification centers that form within it or by
ventral extension of the lateral masses without a separate
ossification center. Ossification is complete by age 10 [1, 3].

Malformations of the atlas include both clefts and aplasias.
Clefts and aplasias of the anterior arch are very rare. Geipel
[2] found a cleft of the anterior arch of the atlas in only 0.1%
of 1613 adult specimens examined. Clefts of the posterior
arch occurred in 2%-4% of the specimens studied. They
were in the midline in 97%. Aplasias of the posterior arch are
unusual. They may be partial or complete. The latter is
extremely rare [2]. Partial posterior aplasias may take the
form of aplasia with persistent posterior tubercle, aplasia with
unilateral or bilateral remnant with midline rachischisis, hem-
iaplasia, or partial hemiaplasia [3]. The combination of findings
in our case—anterior cleft, posterior right hemiaplasia, pos-
terior left partial hemiaplasia, and a persistent posterior tu-
bercle—is quite rare (fig. 1D).

Pseudofractures of the atlas often can be suspected on the
routine radiograph. Typically, developmental cleft margins are
smooth with an intact cortical edge and no soft-tissue swell-
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ing. Conversely, fractures have jagged edges or are commi-
nuted and generally are associated with soft-tissue swelling
[5, 6]. Displacement of the lateral masses is seen with axial
compression fractures.

After trauma, if the initial plain film examination of the
cervical spine does not clearly distinguish a fracture of the
atlas from a congenital anomaly, CT should be performed. In
most circumstances, the CT study will resolve any uncer-
tainty. By virtue of its axial orientation and ability to define
cortical edges and soft-tissue abnormalities, CT is the defini-
tive study for differentiating atlas fractures from atlas malfor-
mations.
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