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Dens fracture or odontoid bone

Introduction
During the embryological development the axis is formed 
from the proatlas, the C1 sclerotome and the C2 sclerotome. 
Failure of the odontoid process (C1 sclerotome) to fuse with 
the body of the axis (C2 sclerotome), or failure of the apex of 
the odontoid process (proatlas) to fuse with the main portion 
of the odontoid process has been advocated. The etiology 
of os odontoideum remains unsettled; both acquired and 
congenital mechanisms have been suggested [1].In 1863, 
separation of the odontoid process from the body of the 
axis was first described in a postmortem specimen. In 1886, 
Giacomini coined the term os odontoideum for this condition 
[2]. This entity is clinically important because a mobile or 
insufficient dens renders the transverse atlantal ligament 
ineffective at restraining atlantoaxial motion. Sliding of the 
atlas on the axis may compress the spinal cord or injure the 
vertebral arteries. Os odontoideum is a rare lesion, and its 
pathogenesis has been extensively debated in the literature. 
Some authors have argued that it is congenital and represents 
the centrum of atlas. However, most authors believe that it is 
a result of trauma leading to a chronic non-united fracture 
of the odontoid process [3]. Patients with this condition may 
be asymptomatic or they may have neck pain, torticollis, or 
neurological symptoms that may develop either acutely or 
chronically from repeated spinal cord injury or involvement 

of the vertebral artery [4]. Os odontoideum has been noted 
to have a round or oval shape and a smooth margin. On the 
radiographs, os odontoideum is marked by a small corticated 
ossicle separated from the base of the odontoid [1]. In this 
paper, we present a case of os odontoideum that was diagnosed 
in a trauma patient.

Case Report
A three-year-old boy presented to the Emergency Department 
with a fell from 3-meter-high and suspected fractures at 
lumbar, thoracic and cervical spine and pelvis, face, skull, 
rib and sternum, in September 2012.But no fractures were 
identified on CT images (performed on Siemens Somatom 
Definition AS 128 Slice) and the major diagnostic neurological 
and clinical examinations were normal. His vital signs 
demonstrated a normal temperature of 36.3°C, respiratory 
rate 18 breaths/min, heart rate 136 beats/min, and blood 
pressure 90/50 mm Hg. On physical examination, he was 
alert and oriented but agitated. A series of laboratory tests 
revealed no remarkable findings. Radiographs of the cervical 
spine showed normal curvature, and no obvious fractures. 
Due to the severity of his symptoms and signs, CT scan of 
the cervical spine was performed. The odontoid process was 
seen to be separate from the body of axis in the CT images. 
At first glance, this condition was thought to be a fracture 
but a detailed examination revealed no impairment in the 
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Abstract
In this report, the authors describe a case of a 3-year-old boy with odontoid bone diagnosed after 
trauma. The patient presented with pain following a fall from 3 meters height. Cervical CT images 
revealed an odontoid bone. The odontoid bone and body of axis had continuous intact periosteum. 
The regional anatomy and etiology of os odontoideum are discussed here.
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continuity of the periosteum of these two parts. As a result, 
we concluded that odontoid process was not broken; it was 
rather a separate bone (Figure 1). CT images revealed a 
typical odontoid bone with anteriorly displaced atlas on the 
axis. Patient was informed and conservative treatment was 
recommended.

Discussion
The tip of the dens and its associated ligaments arise from the 
fourth occipital through the C0 somites, which do not ossify 
until middle childhood. The base of the dens is formed from 
the C0 and C1 sclerotomes as a 2 paired structure that ossifies 
just prior the birth. The C2 and C3 sclerotomes give rise to 
the body of the axis, which fuses with the dens at the age of 
4 years. The axis has 5 primary and 2 secondary ossification 
centers. C0, C1, and C2 sclerotomes contribute to various 
portions of the dens. The principal portion of the dens body 
arises from the original center of C1. The odontoid process 
separates from the atlas between the sixth and seventh week 
of intrauterine life and moves caudally to join the body of the 
axis [5–6].
Os odontoideum is a developmental variant of the axis in 
which the odontoid process is divided transversely. The 
uppermost segment without attachment to the base of the 
process moves with the anterior arch of the atlas to which 
it is held by the transverse ligament. The ossicle is small, 
rounded, and separated from the base of the odontoid by a 
significant gap [7]. If the ossicle is located where the odontoid 
tip would normally be, it is said to be orthotopic; if the ossicle 
is located near the base of the occiput in the region of the 
foramen magnum, it is termed dystopic. Os odontoideum may 
be confused with Type 1 or Type 2 odontoid fracture [8].
The classification system by Anderson and D’Alonzoclassifies 
odontoid fractures based on location on lateral and 
anteroposterior radiographs. Type I fractures occur through 
the apical portion of the odontoid process, whereas the more 
common Type II fractures occur through the base of the dens. 
Type III fractures occur through the body of the axis with 
frequent extension into the atlantoaxial facet joints [9].Type 
III odontoid fractures of the axis are the second most common 
injuries of the cervical spine. Type III odontoid fractures may 
occur without major trauma [10].
The aims of surgery in a patient with os odontoideum–as in 
other spinal pathologies–are stabilization and neural canal 
decompression when necessary. The preferred surgical 
stabilization method in the literature is posterior C1-C2 
arthrodesis. Two large series by Fielding et al. and later by 
Spierings and Braakman in the early1980s described both 

operative and non-operative management strategies for this 
group of patients [11]. Fielding et al. described 35 patients 
with os odontoideum. They performed successful C1-C2 
posterior arthrodesis [12]. Spierings and Braakman reported 
a series of 37 patients with os odontoideum [13]. The authors 
conclude that patients with os odontoideum without C1-C2 
instability can be managed without surgical stabilization and 
fusion with good results [11].
When os odontoideum is suspected, a thorough physical 
examination is mandatory. This assessment begins with a 
complete neck and cervical spine examination. Evaluate for 
tenderness, range of motion and associated anomalies. A 
careful neurologic examination should include assessment 
of cerebellum and brainstem function, gait evaluation, and 
Romberg test. In patients with atlanto-axial instability, upper 
motor neuron findings are commonly reported and include 
spasticity, hyperreflexia, clonus, and proprioceptive loss [3].

Conclusion
A rare variant of the second cervical vertebrae, os odontoideum 
has been reported here. Although it is uncommon, os 
odontoideum may lead to atlanto-axial instability and spinal 
cord compression. On the radiographs, os odontoideum is 
marked by a small corticated ossicle separated from the base 
of the odontoid. Surgical treatment is usually indicated.

Figure 1. Separated odontoid bone. Arrowheads show the continuity 
of the periosteum. (a: os odontoideum; b: atlas vertebrae)
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