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Abstract: Background: Ankylosing spondylitis (AS) is a chronic inflammatory disease that mainly affects the axial
bone. Because of the poor blood supply, conservative treatment for type Il old odontoid fractures is not effective.
It often requires surgery. However, cases of odontoid fracture complicated with ankylosing spondylitis are very rare
in the clinic. Case presentation: A case of a 60-year-old male patient is described who felt neck pain after he fell
down on the ground two months before. The patient had a history of ankylosing spondylitis and did not undergo
regular treatment. The X-ray and computed tomography (CT) showed a type Il odontoid fracture and fusion of all
spinal segments below C2. MR found included interruption of bony continuity of odontoid process basilar part. This
patient was diagnosed with an old type Il odontoid fracture complicated with ankylosing spondylitis. Posterior bone
graft fusion screw-rod fixation assisted by O-arm navigation surgery was performed for the patient. After surgery, the
patient’s neck pain completely disappeared. Conclusions: Cases of odontoid fracture complicated with ankylosing
spondylitis are very rare in clinic. This is a very important case of providing spine surgeons with a treatment plan
for treating patients with old type Il odontoid fractures complicated with AS. It also requires us to discuss that what
treatments are more suitable for patients.
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Introduction

Ankylosing spondylitis (AS) is a systemic inflam-
matory disease that mainly affects the spine,
ankle joints, and ambient joints [1, 2]. It eventu-
ally leads to severe spinal deformity, spinal
fusion, and ankylosis. The patients are at high
risk of spine fractures. The odontoid fracture is
very common in cervical vertebrae fracture,
accounting for 10% to 15% of cervical fractures
[2, 3]. Most odontoid fractures are not compli-
cated with spinal cord injury, namely without
obvious symptoms. As a result, the rate of
missed diagnosis is high. After more than three
weeks, fresh fractures evolved into old frac-
tures. In the literature, the probability of type Il
odontoid fracture is 26%-76% [4]. However,
cases of odontoid fracture complicated with AS
are rare in clinic. According to our review there
have been few reports on type Il old odontoid

fractures complicated with AS. In this article, a
rare case of a patient with type Il old odontoid
fractures complicated with AS is reported.
Posterior bone graft fusion and screw-rod fixa-
tion assisted by O-arm navigation surgery was
chosen for the patient, and the patient recov-
ered well after the surgery.

Case presentation

The 60-year-old patient man came to our hospi-
tal because he fell down on the ground and he
felt neck pain for two months. The patient was
diagnosed as ankylosing spondylitis when he
was 30 and he did not undergo regular treat-
ment. The patient was given cervical fixation
treatment. Physical examination showed ten-
derness on the cervical spine. The patient’s
thoracic and lumbar vertebrae were supported
by rigid belt. His extremities muscle force and
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Figure 1. Cervical X-ray (A, B) showed the change of physiological curvature of
cervical spine, old type Il odontoid fracture and fusion of all spinal segments
below C2. Calcified cervical anterior longitudinal ligament can also be seen.

Figure 2. CT of the cervical spine (A, B) showed that old type Il dens fracture,
the right cortical bone destruction was discontinuous, the CT appearances were
hyperostosis of the anterior and posterior margins of vertebral body, ossification
of the anterior and posterior longitudinal ligaments, and formation of the ossify
bridge. The classic bamboo appearance of the spine from the CT scan can be
observed.

tension are normal, and the patient had normal
sensation. The pathological reflex was negati-
ve.

Cervical X-ray (Figure 1A, 1B) revealed change
of physiological curvature of cervical spine, old
type Il odontoid fracture, and fusion of all spinal
segments below C2. Calcified cervical anterior
longitudinal ligament was also observed. Com-
puterized tomography (Figure 2A, 2B) showed
that old type Il odontoid fracture, ossification of
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the anterior and posterior
longitudinal ligaments, and
formation of the ossify bri-
dge. Typical bamboo appe-
arance of the spine from
the CT scan was found. MR
(Figure 3A-C) revealed that
the interruption of bony co-
ntinuity of the base of odon-
toid process basilar part.
From the MR, the posterior
displacement of the frac-
ture site and soft tissue
swelling of the cervical sp-
ine could be seen. At the
fracture site, there was a
stripy hypo-intense on T1-
W1, and a patchy hyper-in-
tense was seen on the sh-
ort time inversion recovery
(STIR). The spinal cord of
C1-2 spinal cord was com-
pressed. There was no obvi-
ous abnormal signal in the
spinal cord. According to
the patient’s medical histo-
ry and radiology examina-
tions, the patient was diag-
nosed as type Il old odon-
toid fractures with AS.

Due to the history of AS,
the cervical vertebra activi-
ty degree was basically lo-
st, and the anterior flexion
and posterior extension of
the cervical vertebrae was
very poor. Therefore, ante-
rior cervical operative posi-
tion was not an option. Co-
nsidering various aspects
(activity, surgical position,
anesthesia intubation, etc.)
factors, it was decided to perform posterior
bone graft fusion and screw-rod fixation as-
sisted by O-arm navigation surgery (C1-2). Af-
ter the operation, the patient got pain relie-
ve. The postoperative X-ray (Figure 4A, 4B)
showed the internal fixation was in good po-
sition. The patient was able to get up out of
bed 7 days and was discharged 10 days af-
ter operation and continued to be protected
by neck collar for four weeks more. Five mon-
ths after operation, X-rays of the cervical sp-

Int J Clin Exp Med 2019;12(6):7837-7842



Type Il old odontoid fractures in the ankylosing spondylitis patient

Figure 3. MR (A-C) showed that the change of physiological curvature of cervical spine, and the interruption of bony
continuity of the base of odontoid process basilar part. From the MR, the posterior displacement of the fracture
site and soft tissue swelling of the cervical spine can be seen. At the fracture site, there was a stripy low signal on
T 1W1, and a patchy hyper-intense signal was seen on the short time inversion recovery (STIR). The spinal cord of
C1-2 spinal cord was under compression. There was no obvious abnormal signal in the spinal cord.

Figure 4. Three days after the surgery, the X-ray (A, B) reexamination showed
that the internal fixation position was good.

ine (Figure 5Aa, 5Ab) and CT (Figure 5Ba,
5Bb) showed good internal fixation and bo-
ne callus was observed at the bone graft si-
te. The patient’s neck pain completely dis-
appeared and the patient was still followed
up.

Discussion and conclusion
Ankylosing spondylitis (AS) is an unexplained

systemic inflammatory disease that mainly
affects the spine and sacroiliac joint. The pre-
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valence in China is about
0.26% [5, 6]. During the de-
velopment of the disease,
spontaneous bone fusion
occurs in patients with AS,
and the patients usually
have osteoporosis. The bio-
mechanical properties of
the spine have changed,
and spinal fractures can
occur at any time if the pa-
tients with AS are not care-
ful. It is reported that the
probability of spinal frac-
tures in AS patients is near-
ly 5 times higher than that
in the normal population,
and the probability of com-
bining with other types of fr-
acture is increased by 35%
almost [3]. Cervical verte-
brae is a common site of
fracture in patients with AS.
Due to the biomechanical property changes of
AS, there are some characteristics of cervical
vertebrae fractures in the patients with AS.
First, there can be low-energy injuries even
when there is no definite trauma that could
result in fracture. Second, the fracture site is
unstable, accompanied by fracture dislocation,
which can easily lead to spinal cord injury. Old
odontoid fractures are not common in clinical
practice and are easily missed diagnosed. Th-
ere are many reasons for missed diagnosis [1,
5, 6].
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Figure 5. (A, B) Five months after operation, the X-rays of the cervical spine (Aa,
Ab) and CT (Ba, Bb) showed good internal fixation and bone callus was observed
at the bone graft site.

First of all, due to insufficient understanding
of the disease, there is a large space for buff-
ering because of a wide diameter of cervical
spinal canal. Therefore, some fresh odontoid
fractures may be missed because there are no
symptoms and signs of spinal cord injury.
Second, because of complicated with other
body parts injury, with insufficient experience,
some doctors are focused on the major injuries
that affect vital signs and ignore the odontoid
fracture. Moreover, some serious trauma can-
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not be treated at the same
time. Various reasons lead
to unreasonable treatment
and patients’ condition will
probably be concealed fr-
om multiple injury. In this
case, the patient was diag-
nosed with a type Il old
odontoid fracture associat-
ed with AS. Studies have
shown that the odontoid
blood supply mainly comes
from the anterior ascend-
ing artery, the posterior
ascending artery, and the
cleft perforators artery. Ty-
pe Il odontoid fractures can
easily damage blood supply
and lead to odontoid frac-
tures nonunion.

According to investigation,
the odontoid fracture can
occur in all age groups. Ol-
der people may have this
type of fracture because
of a low-energy fall, while
younger patients’ odontoid
are more vulnerable to frac-
ture after motor vehicle ac-
cidents [6-8]. Dr. Anderson
and Dr. D'Alonzo put for-
ward a classification sys-
tem in 1974 and there are
3 types of the odontoid
fractures. Type | fractures,
described asavulsion frac-
ture, near the tip of the od-
ontoid process, accounting
for 1% to 5% and were con-
sidered stable. Type Il frac-
tures, accounting for 38%
to 80%, are usually trans-
verse fractures that occur at the base of the
odontoid and above the axis [3, 9]. At the same
time, this type of fractures usually occur be-
tween the transverse ligament and the verte-
bral body. Type lll fractures, extend into the ver-
tebral body, involving the superior articular pro-
cess of the axis, one side articular process or
bilateral facet fractures, accounting for 15% to
40%. The type |l fractures are the most com-
mon type, and the probability of nonunion of
type Il odontoid fractures is 26%-76% accord-
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ing to other literatures due to the unstable
structure [4]. Most of the type | and type Il
odontoid fractures can be cured by conserva-
tive treatment. However, the fracture line of
type Il odontoid fracture is located at the odon-
toid waist, and the blood supply is very poor,
and thus conservative treatment is not effec-
tive and most patients require surgery [3, 10,
11]. At the same time, according to the fracture
time, it is divided into fresh fracture and old
fracture. The former refers to fracture within 3
weeks and the latter refers to fracture over 3
weeks. Obviously, old odontoid fractures are
not common in clinical practice.

Treatment options for a type Il OF remain con-
troversial. Conservative treatment, such as
prolonged cervical immobilization may be a risk
for the patient, resulting in bone nonunion. Fu-
rthermore, operation intervention may pose a
risk for the patient. For the fresh type Il odon-
toid fractures, conservative treatment has poor
effect. The anterior cancellous bone screw fixa-
tion is the first choice in clinical. The operative
method can retain the rotation function of
atlanto-axial vertebral. Considering the patient
has a long history of ankylosing spondylitis,
activity degree of cervical vertebra is very sm-
all, the significance of anterior surgery for the
patient is not great. Furthermore, for the old
type Il odontoid fractures, the fracture inter-
space may be partially filled with soft tissue
scars. If the anterior dentate lag screw fixation
or posterior non-fusion screw fixation is cho-
sen, there is still a risk of bone nonunion.
Therefore, the posterior atlanto-axial fixation
[8, 12-14] assisted by O-arm navigation was
more inclined to be chosen.

According to the literature, it has been revealed
that a higher median placement accuracy with
a CT-based navigation system, and the CT-
based navigation system may provide higher
accuracy of pedicle screw placement than con-
ventional non-navigated techniques. Our initial
experience with the O-arm navigated spinal
surgery allowed us to anticipate that this sys-
tem may significantly increase the precision of
spinal instrumented procedures and shorten
the operation time [6, 10-12, 15]. It allows
intra-operative control and immediate correc-
tion of misplaced spinal implants that can
eventually result in lower incidence of redo sur-
gery. Therefore the patient was received surgi-
cal assisted by O-arm navigation [3, 16].
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In conclusion, for the old type Il odontoid frac-
tures, the appropriate surgical treatment sh-
ould be selected based on different individual
conditions, such as the type of odontoid frac-
ture, displacement degree, reduction status, as
well as the technical skills in clinical. In this way
the best clinical treatment can be chosen.

The patient gained good recovery after the sur-
gery. Three days later, the X-rays were reviewed
(Figure 4A, 4B). The fracture internal fixation
was good and the fracture site was completely
repositioned. The X-ray (Figure 5Aa, 5Ab) and
CT scan of the cervical vertebrae (Figure 5Ba,
5Bb) showed good internal fixation after 5
months. Bone callus can be seen at the bone
graft site.
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