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Abstract

Introduction Odontoid fractures are the most common
upper cervical spine fracture. There are two mechanisms in
which odontoid fractures occur, most commonly hyper-
flexion of the neck resulting in displacement of the dens
anteriorly and hyperextension resulting in posterior dens
displacement. Type 2 fractures are the most common and
are associated with significant non-union rates after treat-
ment. One possible consequence of an odontoid fracture is
a synovial cyst, resulting in spinal cord compression, pre-
senting as myelopathy or radiculopathy. Synovial cysts as a
result of spinal fracture, usually of the facet joint, are most
common in the lumbar region, followed by the thoracic and
then cervical region; cervical cysts are rare. Fracture and
subsequent cyst formation is thought to be related to hyper-
motion or trauma of the spine. This is reinforced by the
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appearance of spinal synovial cysts most commonly at the
level of L4/5; this being the region with the biggest weight-
bearing function. The most common site of cervical cyst
formation is at the level of C7/T1; this is a transitional joint
subjected to unique stress and mechanical forces not present
at higher levels. Treatment of a cervical synovial cyst at the
level of the odontoid is challenging with little information
available in the literature. The majority of cases appear to
implement posterior surgical resection of the cyst, with
fusion of adjacent cervical vertebrae to stabilise the fracture,
resulting in restricted range of movement.

Case presentation We describe a case concerning a
39-year-old female who presented with uncertain cause of
odontoid fracture, resulting in a cystic lesion compressing
the upper cervical spinal cord.

Outcome Minimal invasive surgery of C1/C2 transarticu-
lar fusion was successfully performed resulting in significant
improvement of neurological symptoms in this patient. At
1-year follow-up, the cyst had resolved without surgical
removal and this was confirmed by radiological measures.

Keywords Transarticular fusion - Odontoid fracture -
Cervical cyst - Cystic lesion

Case presentation

A 39-year-old woman presented complaining of numbness
in all four limbs, which had been ongoing for 18 months
with progressive worsening. A few episodes of bladder and
bowel incontinence were reported.

On examination, the patient had a slightly wide based gait,
disturbed tandem gait, positive Romberg sign, increased tone
and exaggerated reflexes. The patient had reduced sensation
to light touch and pinprick in lower limbs to mid thorax.
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There was absence of sensation to light touch and joint
position in upper limbs. Digital rectal examination revealed
disturbance of sensation to light touch and pinprick around
the anal margin.

Past medical history included congenital acetabular
dysplasia, morbid obesity (Body Mass Index >45), and
right carpal tunnel syndrome for which a release had been
performed, but with no effect. Current drug history inclu-
ded lansoprazole and citalopram. The patient smoked
approximately 20 cigarettes per day but was otherwise fit
and well.

MRI showed a large cystic lesion behind the vertebral
body of C2 resulting in upper cervical cord compression.
There was an apparent line running through base of
odontoid, and evidence of pseudarthrosis and instability
between the odontoid peg tip and the body on CT. This
abnormality was thought to be congenital but could have
been caused by possible neck trauma occurring approxi-
mately 2 years previously.

Diagnostic imaging section
See Figs. 1, 2, and 3.

Description of the condition, epidemiology, diagnosis,
pathology, differential diagnosis

Treatment of odontoid fractures is dependent upon type of
fracture. Stable Type 1 fractures can usually be treated with
a hard cervical collar for 6-8 weeks. Type 2 and 3 fractures
can be treated by non-surgical or surgical means. A Halo
vest would be the non-surgical treatment option of choice.
Normally, these cases need extensive fusion with limitation
of flexion and extension to allow healing [1-4].

Common surgical procedures for odontoid fractures
include internal fixation (odontoid screw fixation) and
arthrodesis (posterior fusion); however, superiority of
treatments is controversial [5, 6].

In arthrodesis, fusion of bones that form a joint occurs,
usually posteriorly, essentially eliminating the joint. The
fused joint becomes stable again and provides considerable
pain relief to the patients; however, there is loss of flexi-
bility and motion, which is even more considerable in
extensive fusion. Fixation of adjacent dens by anteriorly
placed screws preserves movement of joints and conse-
quently may be a preferred surgical option.

One possible consequence of an odontoid fracture is a
synovial cyst, presenting as myelopathy or radiculopathy.
Cervical cysts at C1/C2 level can present due to a range
of dens degeneration/trauma, without dens involvement
at all, or can themselves be the cause of spinal trauma,
for example dens hypoplasia [7]. Where there is dens
involvement, treatment is surgical, through one of a
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Fig. 1 Pre-operative lateral radiograph of the patient displaying
odontoid displacement

number of options including posterior craniocervical fusion
[8], decompression and excision of the lesion [9], posterior
atlantoaxial arthrodesis [7].

Presentation of cervical cysts alone is most likely related to
hypermovement of a spinal joint caused by degeneration,
congenital abnormality, inflammation or trauma. Surgical
treatment of cysts present without fracture can be effective with
hemilaminectomy or full decompressive laminectomy [10].

Rationale for treatment and evidence-based literature

A retrospective study by Kazda et al. [10] compared sur-
gical and non-surgical treatment of type 2 and 3 dens
injuries. Patients attending a single centre between 1999
and 2006 were recruited to the study and then followed up
for at least 1 year. Out of 32 participants, 15 had undergone
surgery and 17 had been managed non-surgically. Non-
surgical patients showed restricted range of cervical
motion, higher Visual Analogue Scale (VAS) scores and
greater fragment displacement, than patients undergoing
surgery. Thus it can be concluded that in this cohort of
patients, surgery was the superior treatment.
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Fig. 2 Pre-operative CT section to show asymmetry at the level of
C1/C2

Fig. 3 Lateral MRI showing cystic lesion behind vertebral body of
C2 pre-operatively

A case report by Lyons et al. [11] summarises treatment
of 35 patients with cervical subaxial synovial cysts of
unknown origin. All patients underwent posterior surgical
resection of their cyst; 21 patients underwent a hemilami-
nectomy and 14 underwent full decompressive laminec-
tomy. No patients in this report presented with a history of
cervical spine trauma or previous surgery at the level of the
synovial cyst. No patients had an increase in severity of
symptoms post-operatively as measured by the Modified
Ranking Scale.

A report by Marbacher et al. [12], described the first case
of a synovial cyst arising from pseudarthrosis of a previous
dens fracture. The 60-year-old patient presented with
symptoms of spinal cord compression. Treatment was sur-
gical removal of the central atlas arch, dens, transverse lig-
ament, tectorial membrane and compressing cyst, followed
by a CO—C3 fusion. Two months post-operatively, the patient
had recovered completely from spinal cord compression and
there was complete resection of the cystic lesion.

The failing of these studies [10-12], is in addressing the
issue of reduced mobility arising from posterior fusion of
adjacent cervical vertebrae; the patient is left with a
permanent functional deficit.

Newer methods, for example, cancellous bone aug-
mentation have been described. In a study by Ruf et al.
[13], 17 patients with pseudarthrosis of the dens were
operated on between 1991 and 2005. Patients had a hole
drilled in the dens, which was then packed with autologous
bone graft. Temporary instrumentation of C1/C2 was per-
formed and removed after 3—4 months. Out of 15 patients
available for follow-up, 9 (60%) had healing of the
pseudarthrosis with preservation of C1/C2 motility. This
could consequently be a surgical treatment option, which
preserves cervical function.

A case reported by Blondel et al. [14], used a single
anterior procedure to stabilise a complicated dens fracture
in a 79-year-old male after a bicycle accident. Odontoid
screw fixation and C2/C3 fusion were performed. This
single procedure achieved stability of the fracture, whilst
managing to preserve range of cervical motion in this
patient, compared to posterior fusion.

In this case report, transarticular screw fusion rather
than occipital cervical fusion was used, to preserve as
much neck movement as possible in this relatively young
and fit female patient.

Procedure

Posterior C1/C2/C3 decompression and C1/C2 transartic-
ular screw and fusion were performed. The surgeons opted
for C1/C2 transarticular fusion in favour of occipital
cervical fusion to preserve neck movement, which was
about 75%. Occipital plates were positioned pre-emptively
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should the need for revision of the procedure arise. Pre-
operative VAS was 10.

The patient was asked to wear a hard collar post-oper-
atively, which was initially intended to be worn for
3 months.

At 3 months post-operative, CT and MRI showed sub-
stantial resolution of cyst and spinal cord to be reasonably
free. On examination, wounds from surgery had healed well.
The patient had reasonably good gait, however, tandem gait
and Romberg’s signs were still positive. Sensation in terms
of light touch and pinprick was patchy but noticeably
improved. VAS for combination of neck and arm pain was
three. Metalwork was stable, however, fusion was not yet
completed, so patient was asked to continue to wear collar.

At 9 months follow-up, the patient continued to show
substantial improvement. There was still complaint of
some upper cervical neck discomfort and numbness in
hands and feet, however, reports of pain were now in neck
only, with VAS of 6. MRI showed significant resolution of
cyst and spinal cord to be free, as at 3 months. Patient was
advised to slowly decrease use of hard collar.

Procedure imaging section

See Figs. 4, 5, and 6.

Fig. 4 Post-operative lateral radiograph to show accurate positioning
of transarticular fusion
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Fig. 5 Lateral MRIs to show complete resolution of cyst and free
spinal cord at 1-year follow-up

T2W

Fig. 6 Lateral MRIs to show complete resolution of cyst and free
spinal cord at 1-year follow-up
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Outcome

MRI scan after 1 year showed complete resolution of the
cyst and improvement in space available for the spinal cord
at this level and VAS was three. No further surgery was
required. Carpal tunnel syndrome was diagnosed bilaterally
and referral for left carpal tunnel release was suggested.

This case illustrates an uncertain cause of odontoid
fracture, resulting in a cystic lesion compressing the upper
cervical spinal cord. Limited surgery of C1/C2 transartic-
ular fusion was successfully performed to avoid use of
large constructs and loss of neck motility post-operatively
that would result from occipital cervical fusion. The cyst
resolved without surgical removal, resulting in improve-
ment of neurological symptoms in this patient.
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