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Duplicated Odontoid Process: Plain Radiographic and CT Appearance
of a Rare Congenital Anomaly of the Cervical Spine

M. Garant, K. Oudjhane, A. Sinsky, and A. M. O’Gorman
Summary: We describe a duplication of the odontoid process in
a 6-year-old patient that included a partially fused midline ossi-
cle on the anterior arch of C-1, fusion of the anterior lip of the
foramen magnum and the arch of C-1, and an incomplete bony
posterior arch of C-1.

Index term: Spine, abnormalities and anomalies

The most common anomaly of the odontoid
process is the os odontoideum, but there also is
a spectrum of variations ranging from hypopla-
sia to complete aplasia (1–9). Duplication of the
odontoid process is rare, and the exact embry-
ologic anomaly (or anomalies) leading to its
occurrence is unknown. We present the plain
radiographic and computed tomographic (CT)
findings in a 6-year-old patient with duplication
of the odontoid process.

Case Report
A 6-year-old girl was unable to rotate her head more

than approximately 20° to the right or left. She was other-
wise healthy, and findings at neurologic examination were
unremarkable.

Radiographs of the cervical spine (Fig 1A and B)
showed complete duplication of the odontoid process.
There was bony discontinuity of the posterior arch of C-1,
and the anterior arch was hypertrophic. CT with multipla-
nar reformatting confirmed the plain film findings (Fig
1C–E). The appearance of the anterior arch of C-1 was due
to the presence of a partly fused midline ossicle. In addi-
tion, partial fusion between the anterior lip of the foramen
magnum and the anterior arch of the atlas was present
(Fig 1C–E). The occipital condyles were unremarkable.

Discussion

The odontoid process forms from different
ossification centers. Two centers normally ap-
pear on each side of the midline around the fifth
or sixth month of fetal life (1–4). These two
centers usually fuse by 1 year of age (2–4).
When there is a delay in fusion, a longitudinal
midline cleft may be seen (1, 4). Duplication of
the odontoid process most likely is the result of
a lack of fusion of these two centers of ossifica-
tion (1–4).

The exact etiologic factors involved in the
pathogenesis of the duplicated odontoid pro-
cess are unknown. Mesenchymal anomalies or
vascular insults are possible but remain hypo-
thetical. Lack of midline fusion in patients older
than 1 year has been attributed to regional im-
maturity (1). This terminology implies that the
two ossification centers should eventually fuse.
We agree that this is a likely scenario in some
cases in which this lack of maturity represents
an isolated finding. In our case, this hypothesis
is unlikely given the associated anomalies of the
atlas and skull base. Previous work describing
the embryology of the developing spine (1–4)
suggest that the anomalies in this patient could
all be subsequent to abnormal resegmentation
and/or migration of the craniovertebral scle-
rotomes.

Radiologic evaluation of suspected anoma-
lies of the upper cervical spine and cranioverte-
bral junction usually begins with plain film radi-
ography. Flexion-extension radiographs may
be added to detect abnormal spine motion.
When anomalies are detected, as in this case,
CT with multiplanar reformatting is ideal to fur-
ther assess the craniovertebral junction.
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Fig 1. A 6-year-old girl with duplicated odontoid process.
A and B, On plain radiographs, lateral (A) and odontoid (B) views of the cervical spine show the duplicated odontoid process and

hypertrophic anterior arch of C-1. The duplicated odontoid is appreciated only in B.
C–E, Reformatted coronal (C) and axial (D) CT scans show the duplicated odontoid process and midline ossicle of the anterior arch

of C-1. Reformatted coronal CT scan (E) shows fusion of the anterior lip of the foramen magnum (straight arrows) and C-1 (curved
arrow).
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