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An Atraumatic Fracture of the Odontoid Process in a Newly
Diagnosed Rheumatoid Arthritis Patient
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Rheumatoid arthritis (RA) is a systemic autoimmune disorder which can affect all of the synovial joints including the cervical
spine. Cervical involvement typically begins early in the disease process and shows relatively slow progression. Fractures of
the odontoid process are mainly noted after a major trauma to the cervical spine. A case of a 77-year-old woman with par-
esthesia of the extremities caused by spontaneous atraumatic fracture of the odontoid process, which was revealed as a manifes-

tation of RA, is presented in this report. (J Rheum Dis 2015;22:102-105)
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INTRODUCTION

Rheumatoid arthritis (RA) is a chronic inflammatory dis-
ease with an unknown etiology marked by a progressive,
commonly symmetric and erosive synovitis of the periph-
eral joints. RA also has a predilection for the cervical spine
and is the most common inflammatory disorder affecting
the spine [1]. The prevalence of radiologic cervical spine
involvement in RA ranges from 17% to 85% and cervical
involvement typically begins early in disease process and is
progressive slowly. The most prevalent abnormality of the
cervical spine in RA is atlantoaxial subluxation, followed
by atlantoaxial impaction and subaxial subluxation [1].
However, fracture of the odontoid process rarely occurs.

Odontoid fractures are mostly manifested after trauma
to the cervical spine. However, an RA patient may undergo
an odontoid fracture spontaneously, and it is supposed to
be related with a long disease duration and steroid therapy
[1,2]. To our knowledge, atraumatic odontoid fractures in
RA have been reported in 13 cases with more than 1 year
duration of treatment [2-8]. Here, we present the case of
spontaneous odontoid fracture in newly diagnosed RA
patient.

CASE REPORT

A 77-year-old woman was admitted to our hospital with
one month history of paresthesia in both her forearms and
legs. She also complained of intermittent posterior neck
pain without a recent trauma history. She did not appeal ar-
thralgia and she was full time housewife. This patient had
been diagnosed with diabetes mellitus 20 years and hyper-
tension 10 years previously. She took metformin (500 mg
twice daily), glimepiride (2 mg twice daily), losartan (50
mg once daily) and amlodipine (5 mg once daily).

Upon examination, her vital signs were stable. She
showed motor strength grade 5/5 in four extremities and
no abnormal neurologic reflexes. Swelling of the right 4th
proximal interphalangeal (PIP) joint was detected with
mild tenderness. No other swollen or tender joints were
evident. Initial laboratory findings included an erythrocyte
sedimentation rate of 51 mm/h (normal range, O to 20
mm/h), C-reactive protein level of 0.23 mg/dL (0.0 to 0.6
mg/dL), rheumatoid factor level of 10.6 IU/mL (0 to 15
IU/mL), and an anticyclic citrullinated peptide antibody
count of more than 340 U/mL (0 to 7 IU/mL). A complete
blood cell count and liver function tests gave results that
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were within normal limits. Simple radiography analysis of
both hands revealed space narrowing with bone erosion in
the right 4th PIP joint and marginal bone erosion in the
right 5th PIP and left 5th metacarpophalangeal joints
(Figure 1). Considering these findings, a diagnosis of RA
was established in accordance with the 2010 RA classi-
fication criteria of the American College of Rheumatology
Board of Directors and the European League against
Rheumatism (EULAR) Executive Committee [9].

Plain radiographs of the lateral cervical spine in this pa-
tient revealed atlantoaxial subluxation but no odontoid
process fracture (Figure 2A and 2B). However, sub-
sequent computed tomography (CT) scans of her cer-

vical spine indicated a type II fracture of the odontoid
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process and anterior displacement of the C1 vertebra
(Figure 2C and 2D). Magnetic resonance imaging (MRI)
revealed spinal cord compression at the C2 level (Figure
2E). The dual-energy x-ray absorbtiometry (DEXA) ex-
am showed osteopenia (T score of L1 to L4: —2.0, T
score of femur: — 1.6) but there was no compression frac-
ture of the spine.

The patient subsequently underwent a posterior decom-
pression and occipital-C4 fusion (Figure 3). She began to
take methotrexate (10 mg once per week) and methyl-
prednisolone (4 mg once daily). She wore a halovest for
10 weeks and had an uneventful recovery. At one-year fol-
low up, this patient has been free of paresthesia and neck
pain.

Figure 1. Plain radiographs of
both hands showed a marginal
bone erosion in the left 5th meta-
carpophalangeal joint (A; white
arrow) and joint space narrowing
with marginal bone erosion in
the right 4th and 5th proximal in-
terphalangeal joints (B; white ar-
rows).

Figure 2. Lateral radiographs of the cervical spine in flexion (A) and extension (B). In flexion, the distance between the posterior
aspect of the anterior ring of atlas and the anterior surface of the odontoid process (arrowheads) was 6 mm and showed atlantoaxial
subluxation. Computed tomography scanning revealed a fracture of the odontoid process (C and D; white arrows). T2 weighted
sagittal magnetic resonance imaging revealed C2 level spinal cord compression (E; white arrow).
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Figure 3. Postoperative lateral plain radiograph of the cervical
spine showing posterior occipital-C4 fusion.

DISCUSSION

Cervical involvement in RA typically begins early in the
disease course and is both frequently progressive and po-
tentially devastating [1]. One study prospectively fol-
lowed a cohort of 140 patients with definite or classical RA
that initially had no cervical involvement for at least 5
years. At the end of the follow-up in that series, 43.6% of
the patients had developed cervical instabilities, which
were judged as severe in 12.9% of the total cases [10]. The
most frequent abnormality of the cervical spine is atlan-
toaxial subluxation with a frequency of 65% in RA
patients. This is followed by atlantoaxial impaction
(cranial settling) and subaxial subluxation with frequency
of up to 20% and 15%, respectively [1]. Atraumatic odon-
toid fractures in RA patients are rare and several cases
have been reported to date [2-8]. The symptoms caused by
odontoid fracture often appear very suddenly and vary
from neck pain and occipital headache, vertigo, and limi-
tation of neck motion to myelopathic symptoms such as
paresthesia, parareflexia and gait disturbance. In this case,
she was suffered from sensory change in four extremities
and intermittent posterior neck pain without motor
deficit. We believe that relatively low degree of cord im-
pingement was not enough to develop motor problem.

Simple radiographs are limited to diagnose an odontoid
process fracture as the degeneration and osteopenia that
accompanies RA can mask this adverse event. CT scan is
more sensitive in this regard. However, the preferred mo-
dality in cases of myelopathy is MRI as it provides in-
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formation about the size of the rheumatoid pannus, the
status of the spinal cord, and the relationship between the
structures in the upper cervical spine [1,2]. In the present
case study, simple radiography did not reveal the odon-
toid process fracture whereas CT scans revealed this frac-
ture clearly, with anterior displacement of the ClI
vertebra. Furthermore, MRI scans revealed spinal cord
compression at the C2 level, which accounts for the neu-
rologic symptoms in this patient.

Several underlying processes could contribute to the de-
velopment of an atraumatic odontoid fracture. Firstly,
bone loss and synovial proliferation may lead to the de-
struction of the odontoid process as well as the occipital
condyles and the lateral masses of the atlas. Secondly,
pannus proliferation may destroy the base of the odon-
toid process and ligamentous structures. Third, critical
vascularization of the odontoid process might cause lysis
and fracture of this bony structure [2-4]. Toyama et al. [5]
displayed that fatigue fracture of the odontoid process in
RA patients might be caused from long disease duration,
steroid induced osteoporosis, and the dynamic load to at-
lantoaxial subluxation. In elderly patients, spontaneous
odontoid fracture can be attributed to osteoporosis or
tumor. However, osteoporosis does not lead usually to
atraumatic vertebral fracture above T4 [11]. In the pres-
ent case, osteoporosis was not detected in DEXA and also
no tumor evidence around cervical lesion was found.
Therefore, we believe that synovial proliferation and in-
flammation in the atlantoaxial joint played important
roles in the onset of the atraumatic odontoid fracture.

Indications for surgery in RA patients with cervical
spine involvement include pain, instability and actual or
impending myelopathy [2,4]. In RA patients with myel-
opathy, surgery contributes to a prolonged life span
whereas conservatively treated patients have a much
higher mortality rate and lower probability of neurologic
improvement [1]. Type II odontoid fractures are known as
the most common type of odontoid fractures and are con-
sidered relatively unstable. They occur at the base of the
odontoid, between the level of the transverse ligament
and the C2 vertebral body. Treatments for a type II frac-
ture can include surgical management (anterior odontoid
fixation, occipital-cervical fusion or posterior C1~C2 fu-
sion) or conservative management (cervical color or halo
vest) [12]. In the case presented herein, the patient had
an odontoid fracture with anterior displacement of her C1
vertebra and atlantoaxial subluxation with neurological
deficit. She underwent a posterior decompression and oc-
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cipital-C4 fusion followed by halovest and her symptoms
were resolved effectively.

SUMMARY

The atlantoaxial joint is commonly involved in RA
whereas an atraumatic fracture of the odontoid process
rarely occurs in this disease but may occasionally be fatal.
A rare case of a spontaneous odontoid fracture in RA pa-
tient is here presented and was successfully treated by ur-
gent surgery. Although previous reports show that atrau-
maic odontoid fractures are associated with long disease
duration and steroid therapy, it also can be a manifes-
tation of newly diagnosed RA patient.
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