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Introduction

The odontoid process (dens, processus epitrophysis) is

Abstract

Background: The odontoid process is an anchoring pivot for the
craniovertebral junction and has many congenital anomalies. Os-
siculum Terminale Persistans (OTP) and Os Odontoideum (OO) are
believed to be rare developmental anomalies of the odontoid pro-
cess. The OTP is defined as an ossification center that gives rise to
the tip of the dens failing to fuse properly with the body of the axis.
OO0 is described as an oval-shaped, well-corticated bony ossicle that
is positioned cephalad to the body of the axis. Both of these condi-
tions may cause neurological signs and atlantoaxial instability.

Aim: To evaluate the prevalence of developmental anomalies
of the odontoid process on tomographic images and to assess the
presence of atlantoaxial instability.

Material and Methods: Cone-Beam Computed Tomography
(CBCT) images of 1950 patients were evaluated. Radiologically, de-
velopmental anomalies were identified. Only OTP and OO were dis-
tinguished, and the dimensions of extra ossicles, Extraossicle-Den-
tal Interval (EDI), Anterior Atlanto-Dental Interval (AADI), posterior
atlanto-dental interval (PADI), difference between Lateral Atlanto-
Dens Intervals (LADI), Basion-Dens Interval (BDI), and atlanto-Oc-
cipital Joint Angle (AOJA) were assessed. Measurements were per-
formed in 1 mm thick slices by using the “distance toolbar” feature
of the CBCT tool in sagittal, coronal and axial images.

Results: Fourteen patients (0.7%) exhibited developmental
anomalies of the odontoid process. OTP was found in ten (0.5%)
patients, and OO was observed in four (0.2%) patients. Radiologic
measurements of OTP and OO for craniocervical relationships were
not different from normal previously accepted data, and atlanto-
axial instability was not detected.

Conclusion: Developmental anomalies of the odontoid process
were rare on large-FOV CBCT images. Dentomaxillofacial radiolo-
gists should be able to identify these anomalies, especially for at-
lantoaxial instability, and point them out in their reports.

Keywords: Odontoid process; Ossiculum terminale persistans;
Os odontoideum; Atlantoaxial instability; CBCT

anomalies include various types of odontoid dysgenesis, such

an anchoring pivot for the craniovertebral junction and pres- as os odontoideum, persistent os terminale, odontoid aplasia

ents as a superior projection of the vertebral body of the axis.
It has many congenital and acquired anatomical variants and
may also present as various structural anomalies. Congenital

or hypoplasia, dens bicornis, inclination of the odontoid pro-
cess, malposition of the odontoid process, dublicated odontoid
process, fused nonseperated odontoid process to the anterior
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arch of the atlas and dolicho-odontoid [1]. Acquired anomalies
of the odontoid may be traumatic, degenerative, inflammatory
or neoplastic in nature. The prevalence of congenital cervical
spinal anomalies is difficult to quantify because many of these
anomalies are asymptomatic and are only brought to the atten-
tion of a physician as an incidental finding on radiologic exami-
nation [2].

Ossiculum Terminale Persistens (OTP), also referred to as
Bergmann’s ossicle or ossiculum terminale, was defined as a de-
velopmental anomaly of the odontoid process in which an os-
sification center fails to fuse properly with the body of the axis
[3]. It is most often a benign condition, although it may present
with clinical symptoms such as neck pain and neurological signs
[4,5] and may be associated with Down syndrome [3].

Os Odontoideum (0OO) is a rare anomaly characterized by
complete or partial separation of the odontoid process from the
body of the axis. It represents the separation of the odontoid tip
from the body of C2, with a smooth and separate caudal portion
of the odontoid process [1]. Most of these lesions are half the
size of a normal odontoid process, and some are so small and
cephalic that they may be difficult to diagnose via plain X-ray or
Computed Tomography (CT) images [6]. The ossicle is located
slightly posterior and superior to the anterior arch of C1 [7].
Patients with OO can be asymptomatic or can present with a
spectrum of neurological deficits [8]. One of the main risks of
this anatomical entity is the association of anterior atlantoaxial
subluxation. Posterior atlantoaxial subluxation is extremely rare
[9].

The atlantoaxial segment consists of the first and second
cervical vertebra [atlas (C1) and axis (C2)] and forms a complex
transitional structure bridging the occiput and cervical spine. In-
stability in this joint is usually congenital, but in adults, it may be
due to an acute traumatic event or degenerative disease. Adult
patients with AAl associated with OTP [4,5] and OO [10,11] have
been reported in the literature.

Imaging has an important role in the management of con-
genital and acquired pathologies of the odontoid process, from
diagnosis to therapy. A multimodal imaging approach, including
plain radiography, Computed Tomography (CT) and magnetic
resonance imaging (MRI), could be used to identify and pro-
vide the detailed anatomy of these anomalies. Cone beam CT
(CBCT) and multidetector CT (MDCT) are typically displayed as
multiplanar reconstructions of the imaged structures in three
orthogonal planes. In CBCT, for ease of visualization, the imaged
volume is typically reoriented with tools within the software
[12].

Although the diagnostic area of interest may be limited to
a specific region, systematic evaluation of the entire image is
critical. With the widespread use of CBCT equipment in the den-
tal profession, identifying, interpreting and reporting incidental
findings is highly important. There is insufficient information in
the dental literature concerning incidental findings in the cervi-
cal spine [13].

The odontoid process is associated with many congenital
anomalies that are symptomatic and important. In the litera-
ture, patients with Down syndrome, patients without any syn-
drome or other associated abnormalities [4], and patients with
gradual onset of neck pain and neurological symptoms who
were also found to have OTP [5] have been described. The most
common symptoms associated with OO are neck pain, weak-

ness and paresthesia in the upper and lower extremities; gait
disturbance; neck stiffness; headache; and torticollis. It has
been stated that minor trauma in these patients can potentially
cause sudden death [8]. Since the blood supply to the odontoid
is precarious, any vascular insufficiency of the terminal arcade
can lead to ischemia and necrosis during embryologic develop-
ment [14]. Early recognition and proper identification of radio-
logical and clinical signs of these conditions will be very useful
in evaluating the risk of complications and informing patients.

This retrospective study aimed to evaluate the prevalence of
developmental anomalies of the odontoid process in CBCT im-
ages obtained from nontraumatic and nonsyndromic patients.
In addition, the presence of AAl under these conditions was as-
sessed.

Methods

This retrospective study was performed on 501 CBCT images
obtained from patients between January 2014 and 2023 for var-
ious reasons, such as implant surgery planning, jaw pathology,
impacted teeth, and temporomandibular joint diseases at the
Department of Oral and Maxillofacial Radiology. The study was
reviewed and approved by the Institutional Review Board of On-
dokuz Mayis University (OMU KAEK 2022/499 in 19.12.2022).

CBCT images were taken with a GALILEOS Comfort Plus
(Sirona Dental Systems, Bensheim, Germany) operating at 98
kVp and 15-30 mA. The exposure time was 2-6 seconds, and the
scanning time was 14 seconds. The voxel and FOV sizes were
0.25 mm?® and 15x15 cm, respectively. Measurements were
performed on 1 mm thick slices by using the “distance toolbar”
feature of the SIDEXIS XG 2.56 (Sirona Dental, Inc., Bensheim,
Germany) image analysis program. All the examinations and
measurements were performed under light illumination at 3.7
MP, 68 cm, 2560 x 1440 resolution, and 27-inch color LCD (The
RadiForce MX270W, Eizo Nanao Corporation, Ishikawa, Japan).

Patients at least 12 years old who did not have any trauma or
syndrome and whose tomographic images had adequate diag-
nostic image quality were included in the study.

CBCT images that fulfilled our inclusion criteria were exam-
ined by an observer (AZZ) carefully. The examiner used a stan-
dardized approach for viewing the CBCT scans (with a viewing
distance of 40 cm and a dimmed lightroom). The image magni-
fication, contrast, and brightness were adjusted freely by the
examiner; however, no specific filters were applied. All the CBCT
images were visualized on axial, coronal and sagittal planes.

Radiologically, developmental anomalies were identified ac-
cording to the following definitions:

OTP: The ossiculum terminale refers to the unfused and de-
tached apical (terminal) dental segment [1]. (Figure 1)

00: The os odontoideum represents the separation of the
odontoid tip from the body of C2, with a smooth and separate
caudal portion of the odontoid process [1]. (Figure 2)

Odontoid aplasia/hypoplasia: Excessive dysplasia that does
not reach the upper edge of the anterior atlantic arch. In pa-
tients with condylar hypoplasia, the joint space is flattened, and
the Atlanto-Occipital Joint Angle (AQJA) increases. AOJA mea-
surements were performed if odontoid hypoplasia was present.

Dens bicornis: The presence of a partition from the lower
synchondrosis to the tip of the odontoid process [1].
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Figure 1: CBCT coronal reconstruction image of an OTP.

Figure 2: CBCT coronal reconstruction image of an OO.

Inclination of the odontoid process: An anteverted odontoid
process can bend over the anterior arch of the atlas. !

Malpositioning of the odontoid process: The odontoid pro-
cess can be dramatically posteriorly positioned and may be lo-
cated anterior to the anterior arch of the atlas [1].

Dubliorated odontoid process: Bony discontinuity of the
posterior arch of C1 and a hypertrophied anterior arch. !

Fused nonseperated odontoid process to the anterior arch
of the atlas: This defect causes abnormal placement of the os-
sification centers or a complete absence of the ossification cen-
ter, hindering appropriate fusion of the said centers and leading
to abnormal movement in the midline, creating the appearance
of a fissure in the anterior arch of the atlas [1].

Dolicho-odontoid: hyperplasia and distortion of the odon-
toid tip with lateral or posterior deviation [1].

Only OTP and OO were detected in the evaluated tomogra-
phies. Information about the patients’ age and sex was record-
ed on a special form. After this, two observers (AZZ and AAP;
dento-maxillofacial radiologists with 19 and 29 years of experi-
ence, respectively) independently performed the radiographic
measurements.

Radiographic measurements were:

i-Dimensions of extra ossicles: Dimensions of the OTP and
00 were measured in sagittal, coronal and axial images (Figure
3a and 3b).

Measurements that were performed at the sagittal CBCT re-
construction;

ii-Extraorbital-dental interval (EDI): The distance between
the inferior surface of the ossicles and the nearest surface of
the odontoid process (Figure 4).

Figure 3a: CBCT coronal reconstruction image showing the dimen-
sions of an OTP.

10.48%mm

. M,
Figure 3b: CBCT coronal reconstruction image showing the dimen-
sions of an OTP.

437 mm——

Figure 4: Cone-Beam Computed Tomography (CBCT) coronal
reconstruction image showing the EDI and LADI measurements of
an OTP.
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iii-Anterior atlantodental interval (AADI): The distance be-
tween the odontoid process and the posterior border of the
anterior arch of the atlas.

The atlantoaxial instability (AAI) was evaluated by measuring
the AADI (a distance of more than 5 mm indicating atlanto-axial
instability) (Figure 5).

iv-Posterior atlantodental interval (PADI): The distance be-
tween the posterior surface of the dens and the anterior sur-
face of the posterior arch of the atlas (Figure 5).

v-Basion-dens interval (BDI): The distance from the most
inferior portion of the basion to the closest point of the superior
aspect of the dens in the midsagittal plane (Figure 5).

Measurements that were performed at the coronal CBCT re-
construction;

vii- Lateral atlanto dens interval (LADI) asymmetry: the dif-
ference between left LADI and right LADI (Figure 4).

The violia-Atlanto-occipital joint angle (AOJA) was mea-
sured at the intersection of tangents drawn parallel to the at-
lanto-occipital joints. AOJA measurements were performed if
odontoid hypoplasia was present. It is normal between 124 and
127. In condylar hypoplasia, the joint space is flattened, and the
angle increases (Figure 6).

21 415

Figure 5: CBCT sagittal reconstruction image showing the
measurements of the AADI, PADI and BDI of an OTP.

Figure 6: CBCT coronal reconstruction image showing the
measurements of AOJA of an OTP.

The data were analyzed using descriptive statistics.
Results

CBCT images of fourteen patients (0.7%) showed develop-
mental anomalies of the odontoid process. OTP was found in 10
patients, for a prevalence of 0.5%. Five of the patients with OTP
were male, and five were female. The mean age of the patients
was 44.46 years, ranging between 18 and 65 years. OO was
observed in four patients (0.2%). All were orthotopic in type.
Other developmental anomalies could not be identified.

The interobserver agreement was excellent according to
kappa statistics (0.9-1.00). The sizes of the extra ossicles and
the EDI, AADI, PADI, LADI asymmetry, BDI, and AOJA values for
OTP and OO are presented in Table 1 and Table 2, respectively.
The mean AADI was found to be 1.2 mm in malesand 1.1 mmiin
females. In one of the OTP patients, the AOJA was greater than
127, but the length of the odontoid process was 16.9 mm. AAI
was not identified among OTP or OO patients.

Table 1: Size of OTPs and radiographic measurements.

oTP LADI
PADI BDI
asym

21.4 0 6.0 123
17.4 05 | 53 117
14.2 06 | 49 117
16.2 06 | 48 135
17.6 13 | 84 112
19.2 07 | 51 115
21.0 05 41 110
22.1 03 | 46 121

Sex D1 D2 D3 EDI | AADI AOJA

—_
=]
=

26 30 32 15 1.8
20 23 18 17 1.8
12118 1.7 | 13 1.6
33 24 43 13 1.7
33 28 40 01 1.6
51 33 38 04 1.2
1.7/ 15 19 | 13 0.5
31 15 38 05 1.2
24 26 23 02 0.5 22.0 20 | 36 105

10 E 34 29 36 0 0.5 20.7 01 44 103

OTP: Ossiculum Terminale Persistans. D1: Horizontal Dimension. D2: Vertical
Dimension. D3: Sagittal Dimension; EDI: Extraossicle-Dental Interval. AADI: An-
terior Atlantodental Interval; PADI: Posterior Atlantodental Interval; LADI asym:
Lateral Atlanto Dens Interval Asymmetry. BDI: Basion-Dens Interval. AOJA: At-
lanto-Occipital Joint Angle

*Measurements are in millimeters

Table 2: OOs size and radiographic measurements.

LADI
PADI BDI
asym

16.4 0.9 5.2 115
19.2 1.4 8.5 106
24 129 25 10 14 192 13 2.7 129

K 84 37 38 07 04 172 0.2 4.2 116

00: Os Odontoideum. D1: Horizontal Dimension. D2: Vertical Dimension. D3:
Sagittal Dimension; EDI: Extraossicle-Dental Interval; AADI: Anterior Atlanto-
dental Interval; PADI: Posterior Atlantodental Interval; LADI asym: Lateral Atlan-
to Dens Interval Asymmetry; BDI: Basion-Dens Interval; AOJA: Atlanto-Occipital
Joint Angle

*Measurements are in millimeters

O 0 N o U |lbd | w N |-
m m X AR mMmMm m X m m

00(n) Sex D1 | D2 D3  EDI | AADI AOJA

K 1105 59 47|20 19
E 89 36 47 08| 12
K

1
2
3
4

Discussion

The odontoid process has been observed to have many con-
genital and acquired anatomical variants. Congenital anoma-
lies include various types of odontoid dysgenesis, such as os
odontoideum, persistent os-terminale, odontoid aplasia or
hypoplasia, dens bicornis, inclination of the odontoid process,
malposition of the odontoid process, dublicated odontoid pro-
cess, fused nonseperated odontoid process to the anterior arch
of the atlas, and dolicho-odontoid [1]. Acquired anomalies of
the odontoid may be traumatic, degenerative, inflammatory, or
neoplastic. The etiology of this disease is not fully understood
but is likely multifactorial.

The prevalence [13] of congenital cervical vertebra anoma-
lies has been reported to range from 0.9% to 41.5%; a greater
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number of congenital cervical vertebra anomalies is likely based
on false-positive findings on lateral cephalometric radiographs
[15]. Alsufyani NA [13]. evaluated the incidental findings in the
cervical vertebra and clivus on CBCT images and reported that
16.2% of the findings were congenital. In this study, CBCT im-
ages of fourteen patients (0.7%) showed developmental anom-
alies of the odontoid process.

During normal development of the C2 vertebra, the odon-
toid process itself is derived from two lateral primary ossifica-
tion centers, and the apex is derived from an apical secondary
ossification center. This secondary ossification center, referred
to as the ossiculum terminale, does not appear until 3 to 6 years
of age and does not complete fusion with the remainder of the
odontoid until the beginning of puberty [1]. However, small,
well-corticated ossicles in the vicinity of C1 and in the dens of
C2 fail to fuse and form OTP. The presence of OTP should not
be considered pathological until it persists beyond the age at
which skeletal maturity is attained [3]. Because of this infor-
mation, this study was conducted with patients older than 12
years.

An increased incidence of odontoid ossicles has been report-
ed in patients suffering from Down syndrome. Viswanathan et
al. [4] reported the case of a 10-year-old boy without any syn-
drome or other associated abnormalities who presented with
multiple falling episodes and who was found to have undiag-
nosed OTP on CT scan. Constantoyannis et al. [5] presented the
case of a 36-year-old woman with gradual onset of neck pain
and neurological signs who was also found to have OTP close
to the arc of the atlas. Alsufyani NA. [13] found 14 OTP among
7689 CBCT images, 1.9% of which were incidental findings. In
this study, OTP was found in ten (0.5%) patients without any
syndrome or other associated abnormalities.

Os odontoideum is an uncommon diagnosis. An oval-shaped,
well-corticated bony ossicle is positioned cephalad to the body
of the axis. However, the etiology/pathogenesis of this lesion
remains controversial. However, there are two theories about
the origin of os odontoideum: traumatic or congenital. [16] The
most widely accepted etiology of OO is fracture of the dens,
which is often unnoticed by the patient, followed by nonunion-
Conversely, the incidence of this anomaly in identical twins and
people with familial relations also weakens the prior injury ar-
gument. In addition, OO has also been described in association
with many other syndromes, with Down syndrome being the
most common syndrome. They may be present in the normal
position of the odontoid process (orthotopic), displaced crani-
ally (dystopic), or fused to the clivus.

The most common presenting symptom associated with OO
was neck pain, followed by weakness and paresthesia of the
upper and lower limbs, with the upper limbs more commonly
involved. Gait disturbance, neck stiffness, and headaches were
uncommon presenting complaints, as was torticollis. A mixture
of upper and lower motor neuron signs was present in a pro-
portion of these patients. Minor trauma in these patients might
cause sudden death [8].

Reports of OO in the dental literature are limited to a few
studies [13,18]. Alsufyani NA. [13] reported only one case of OO
(0.01%) as an incidental finding of the cervical spine and clivus
in a retrospective CBCT study. In this study, OO was observed in
four (0.2%) patients, and all the patients were in the orthotopic
position. However, we do not know whether these patients
have any neurologic symptoms due to OO.

The presence of OTP and OO may be clinically difficult to
distinguish from a type | odontoid fracture that occurs at the
tip of the dens or a type Il odontoid fracture that occurs at the
base of the dens. [19] Acute fractures show irregular, lucent
margins on imaging, whereas OTP and OO patients present
with smooth, corticated margins. Chronic type | fractures of the
odontoid may exhibit nonunion and display corticated margins
on imaging. In addition, ossicles must be differentiated from
“joint mice” (those with loose intra-articular bodies from those
with degenerative joint diseases). [13] Additionally, OTP must
be differentiated from OO. Constantoyannis et al. [5] noted the
difficulty of distinguishing between OTP and other odontoid
anomalies, such as OO, and concluded that surgical interven-
tion is necessary regardless of the final diagnosis if a patient is
presenting with neurological signs.

One of the limitations of this study is that we could not find
any other developmental or congenital anatomical variants of
the odontoid process except OTP or OO among the 1950 CBCT
images, and we cannot discuss their prevalence or any other
features.

Atlantoaxial Instability (AAI) with normal vertebral morphol-
ogy is usually evaluated by measuring the Atlas-Dens/odontoid
Interval (ADI). The ADI of the atlantoaxial joint, including the an-
terior Atlantodental Interval (AADI) and the Lateral Atlantoden-
tal Interval (LADI), has been studied extensively using conven-
tional radiographs and is widely used in the evaluation of AAI.

The AADI is known as the predental space. Chen et al. [20]
reported that the AADI was <3.0 mm in most males (97.9%) and
<2.5 mm in most females (97.7%). Wang et al. [10] reported 24
patients with OO and used 5 mm to diagnose AAI. In this study,
a distance greater than 3 mm was considered to indicate AAI
because of the studied adult population, and we could not de-
tect any AAl in OTP or OO patients. The maximum AADI was 1.9
mm, which was considered the normal interspace.

Chen et al. [20] reported that the AADI was 1.83 £ 0.46 mm
(0.9-3.4 mm) in males and 1.63 + 0.43 mm (0.5-3.2 mm) in fe-
males, which indicated that the AADI was significantly greater in
males than in females. In this study, the mean AADI was found
to be 1.2 mm in males and 1.1 mm in females.

The LADI is routinely evaluated for the spread of lateral
masses in C1 and for LADI asymmetry. Asymmetry of the LADI in
patients with a history of recent trauma is indicative of rotatory
subluxation of the atlas on the axis. Persistent LADI asymmetry
not corrected by rotation should be used as the basic radiologi-
cal criterion for the diagnosis of atlantoaxial rotatory fixation.
Ajmal and O’Rourke [21] studied 13 neck injury patients with an
LADI asymmetry 22.0 mm and suggested that LADI asymmetry
might be a sign of significant cervical trauma. In this study, all
the CBCT scans were performed with the patient in a normal
head position, aiming to diminish the influence of head rota-
tion on the results. We identified only an OTP patient with LADS
asymmetry equal to 2 mm.

PADI measurements are important if they are less than 14
mm, which is associated with an increased risk of neurological
injury and is an indication for surgery. [8] In this study, the small-
est PADI was 14.5 mm, which was obtained for an OTP patient.

One of the measurements used in this study was the Basion-
Dens Interval (BDI). At the beginning of this study, we hypoth-
esized that the BDI would increase among OTP and OO patients
because of the additional ossicles at the tip of the dens. How-
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ever, the maximum BDI measurement found in an OO patient
was 8.5 mm, which was within the normal limit.

Adult patients with AAI associated with OTP [4,5] and OO
[10,11] have been described in the literature. An increased in-
cidence of OTP has been reported in patients suffering from
Down syndrome, and its presence may contribute to the AAI,
which is often associated with this condition. In this study, the
patients did not suffer from acute trauma or any syndrome, but
the limitation of this retrospective study is that we cannot de-
termine the clinical findings of these patients.

The AOJA is formed at the intersection of tangents drawn
parallel to the atlanto-occipital joints. It is normal for the peak
to be between 124 and 127°. In condylar hypoplasia, the joint
space is flattened, and the angle increases. In this study, in one
of the OTP patients, the AOJA angle was greater than 127°, but
the length of the odontoid process was 16.9 mm, which was
within the normal range.

Early and accurate diagnosis is critical for mitigating mor-
bidity and mortality due to these anomalies. Minor trauma in
patients with undiagnosed cervical instability might result in
catastrophic neurological results [16]. Imaging has an impor-
tant role in the management of developmental anomalies of
the odontoid process, from diagnosis to therapy. A multimodal
imaging approach, including plain radiography, CT and MRI, may
be used to identify and provide the detailed anatomy of these
anomalies, changes in the surrounding structure, atlanto-axial
instability, spinal cord compression, associated craniocervical
junction malformation and favorable anatomy to guide surgi-
cal therapy [10]. Routine anteroposterior and lateral cervical
spine radiographs with an open-mouth odontoid are the first
approach to this condition and can aid in diagnosis. Computed
tomography images confirmed the presence of a corticated
margin in this ossicle. It shows a shortened odontoid process
and a smooth ossicle of bone [16,17]. Several authors also
perform bedside lateral radiographs during preoperative skull
traction because they consider them to be very important for
atlantoaxial joint instability and subluxation and could help de-
termine the surgical method used. [22] Multidetector CT with
isotropic resolution and multiplanar reformations has enabled
better visualization of complex bony abnormalities. It also helps
with craniometric measurements that cannot be accounted for
by plain radiographs [23].

Cone-beam images are distinguished from CT images in part
by their imaging geometry. The X-ray beam in a cone-beam unit
diverges as a cone to the patient rather than being collimated
into a fan beam, as in a CT machine. This allows the region of in-
terest to be imaged with one cycle of the X-ray source, or less. It
is possible to extract axial, sagittal or coronal images, as well as
planar or curved reconstructions on the same window. Three-
dimensional (3-D) images of bone or air/soft tissue interfaces
can also be generated [24]. In this study, CBCT imaging allowed
us to visualize cervical vertebra and developmental anomalies
of the odonoid process in three planes in one window.

Although the region of immediate diagnostic interest may
be limited to a specific site, it is important to evaluate all the
structures imaged. Disease is often an incidental finding that is
typically located in part of the image and is unrelated to the rea-
son for which the image was obtained. Accordingly, it is critical
to systematically evaluate the entire image or imaged volume.
With the expanded use of CBCT equipment in the dental pro-
fession, identification, interpretation, and management of inci-

dental findings are necessary, as some findings require a higher
level of expertise and additional advanced imaging modalities.
[24]In regard to incidental findings in the cervical spine, there is
scant information in the dental literature, and the pressure on
OMRs is great because of the complex anatomy, complicated
pathophysiology, and lack of soft tissue depiction via CBCT [13].
Early recognition and proper identification of radiological and
clinical signs of AAI may help to avoid catastrophic complica-
tions secondary to spinal cord compression. Once the physician
has confirmed the diagnosis, patients and their families require
education from surgeons and orthopedic nurses about this con-
dition and its possible outcomes [8]. Surgery is usually indicated
for patients who have one of the following conditions: neuro-
logical involvement, radiological signs of instability, progressive
instability, or persistent neck pain associated with atlantoaxial
instability [9]. Conservative treatment is an option only when
the patient is asymptomatic and when there is no evidence of
atlantoaxial instability. Patients should be aware of the possible
catastrophic consequences of this pathology [16].

Conclusion

In conclusion, within the limitations of this study, develop-
mental anomalies of the odontoid process, such as OT and OO,
are rare anomalies of the odontoid process that may cause AAI.
These lesions may appear incidentally on large-FOV CBCT im-
ages. Dentomaxillofacial radiologists should be able to identify
these anomalies, especially for AAI, via CBCT and note them in
their reports. Awareness of these findings will be quite helpful
in assessing the risk of complications and in informing patients
about their condition. Awareness can also help clinicians when
it is necessary to refer patients to an expert physician.
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