Case Report

Giant cell tumor with pathological fracture of C2 with
C1-C2 instability: A rare case with review of literature

ABSTRACT

Giant cell tumor (GCT) or osteoclastoma is a benign, locally aggressive tumor with a tendency to recur. Involvement of the axial skeleton is very
rare and majority of them are seen in the sacrum. The authors report a rare case of a 19-year-old female who presented with a C2 dens GCT
with a pathological fracture and atlantoaxial dislocation. The patient was operated in two stages: first stage, with posterior instrumentation and
stabilization followed by the second stage, tumor resection by anterior transoral approach. The residual tumor cavity was packed with autologous
corticocancellous bone grafts. At a 5-year follow-up, computed tomography scan showed a C1-C2 fusion mass. There was no radiological or
clinical evidence of tumor recurrence with the patient having good functional outcome without any neurological deficit.
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INTRODUCTION

Giant cell tumor (GCT) of bone accounts for approximately
4%-5% of primary bone tumors and about 20% of benign bone
tumors.!" It tends to occur more in females, in the epiphyseal
region of long bones, > and generally occurs in the third to
fourth decade of life.! Common sites for occurrence include
the distal femur, proximal tibia, distal radius, and the sacrum
in descending order of frequency.” GCT rarely occurs above
the sacrum in the mobile spine; this location has been
reported in approximately 2%—4% of cases.® The incidence of
cervical spine involvement ranges from 0.4% to1.0% of all GCTs
as reported by Dahlin®® and Goldenberg et al.'® The authors
report a rare case of GCT of the C2 body with a pathological
fracture and atlantoaxial dislocation without neurological
deficit along with its management and a 5-year follow-up.

CASE REPORT

A 19-year-old female presented with sudden onset pain and
restricted neck movements without any antecedent history
of significant trauma. The pain was moderate in intensity,
nonradiating, and aggravated by neck movements. There
was no history of weakness in the limbs, nor any history of
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numbness in the extremities. Examination of the cervical
spine revealed tenderness in the region of upper cervical
spine and severely restricted range of movements. Plain
radiographs revealed a fracture through the odontoid process
of C2 with atlantoaxial dislocation [Figure 1]. Magnetic
resonance imaging (MRI) study revealed an expansile lytic
lesion involving the C2 causing destruction of the C2 body
and dens. The lesion was reported to be isointense on T1
and hypointense on T2-weighted images with a corticated
margin and causing indentation of the anterior surface of the
spinal cord [Figures 2 and 3] and was suggestive of GCT or a
chordoma. A computed tomography (CT) scan also confirmed
the fracture through the base of the odontoid and a defect
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in the C2 vertebral body [Figure 4]. The hemogram revealed
a normal hemoglobin, white cell count, and erythrocyte
sedimentation rate. General body examination and a chest
radiograph were obtained to rule out multicentric disease
and pulmonary metastasis.

The patient underwent a two-staged surgical treatment.
In the first stage, no attempt was made to approach the
lesion. A posterior occipitocervical instrumentation and
stabilization was done using a contoured Hartshill rectangle
and sublaminar wires. One month following the first surgery,
the patient underwent digital subtraction angiography-aided
tumor embolization to minimize intraoperative bleeding and
to allow for a dry surgical field to carry out optimum tumor
resection [Figure 5]. The next day, the second-stage surgery
was performed involving resection of the tumor mass and
curettage of the tumor cavity with the use of a high-speed
burr through an anterior transoral approach. Reddish brown
tumor material was curetted out. An intraoperative frozen

Figure 1: Plain radiographs (lateral view) showing a fracture through the
odontoid process of C2 with atlantoaxial dislocation

Figure 3: T2-weighted sagittal magnetic resonance imaging image of the
cervical spine showing a hypointense lesion in C2 with odontoid fracture

section study of the retrieved tumor tissue was performed
and was reported as GCT. Histopathology of the tissue sample
obtained intraoperatively also confirmed the diagnosis of
GCT. The residual tumor cavity was then carefully packed with
autologous corticocancellous bone grafts. Postoperatively,
the patient was maintained on a Sterno-Occipital-Mandibular
Immobilizer brace for a period of 3 months.

The patient was followed up initially every 3 monthly for
the 1% year postsurgery and then subsequently annually. At
a 5-year follow-up [Figure 6], a CT scan was obtained which
revealed consolidation of the bone graft with a formation
of a C1-C2 fusion mass [Figures 7 and 8]. There was no
clinical or radiological evidence of recurrence at this stage,
and the patient had a good functional outcome without any
neurological impairment.

DISCUSSION

GCTs of the cervical spine are relatively rare. In a review of
10 cases of spinal GCTs, Kwon et al. reported MRI findings that

Figure 2: T1-weighted sagittal magnetic resonance imaging image of the
cervical spine showing an isointense lesion in C2 with odontoid fracture

Figure 4: Computed tomography images: coronal and axial views at the
level of the pathological fracture
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.

Figure 5: Digital subtraction angiography-aided tumor embolization done
before curettage through anterior surgery

Figure 7: Follow-up computed tomography scan coronal view showing the
formation of C1-C2 fusion mass

are highly suggestive of spinal GCTs.I"! These include findings
of an expansile mass with heterogeneous low-to-intermediate
signal intensity on T2-weighted images, curvilinear areas of
low signal intensity on T1- and T2-weighted images, and
cystic changes within the mass. Some of these findings were
also seen in our case.

Current treatment modalities for long bone GCTs include
curettage and use of adjuncts such as phenol, bone cement,
cryotherapy with liquid nitrogen,! and bone grafting.
However, GCTs arising in the spine, due to their precarious
location in relation to nearby neurological structures,
seldom can be treated by such means of extended
curettage. En bloc surgical excision, wherever possible,
appears to be the treatment of choice for spinal GCTs
unless significant postoperative morbidity is expected.!'
However, unlike in the thoracic and lumbar spine, a strict
en bloc resection in the cervical spine is often not feasible

Figure 6: Flexion and extension lateral radiographs obtained at 5-year
follow-up

Figure 8: Follow-up computed tomography scan sagittal view

due to the presence of various surrounding vital structures
and risk of neurological deficit."” We used a customized
approach for our patient which addressed the instability
first and then curettage with bone grafting for the C2 body
GCT being the second stage.

The role of radiotherapy as primary or adjunct treatment
is still controversial. Despite the relatively high risk of
radiation-induced sarcomatous degeneration of benign
tumors, it is still used by many in cases where surgical
resection is deemed inadequate or where surgical accessibility
to the tumor is a major issue.*'® The estimated frequency
of malignant GCTs or a malignant transformation in benign
GCTs is reported to be around 10%. In most cases, the
malignant transformation develops after irradiation."” In
our case, postoperative radiotherapy was not administered
due to the fear of radiation-induced neurological damage to
the spinal cord.

Now, most published series document recurrence rates of 5%
to 15% for GCTs across all locations.!"® Recently, Martin and
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McCarthy in their series of 23 cases of GCTs of the sacrum
and spine have reported a recurrence rate of 22% for sacral
and 31% for spinal GCTs.I"? In yet another series of 24 patients
of GCTs of the spine treated at the Mayo Clinic, Sanjay et al.
published a recurrence rate of 41.7%.'" The higher recurrence
rates in spinal GCTs as compared to other locations most
likely seem to be a reflection of inadequate primary resection
of the tumor.

The rates of neurological impairment in GCTs of the
spine, either at the time of diagnosis or following therapy
are reportedly in the range of 50%-70%.'>'l In our case,
the patient was fortunate to not have any neurological
impairment despite an initial atlantoaxial dislocation
resulting from a pathological fracture through the C2 body
tumor.

Selective serial arterial embolization (SAE) as a treatment
option for GCTs of the sacrum was described by Lin et al. in
2002. The authors treated 18 patients with GCT of the sacrum
with SAE as the standalone modality. Approximately 50% of
the patients in their series showed a durable radiographic
response at long-term follow-up.?” Hosalkar et al. also
reported good results with this technique in their series of
nine patients with sacral GCTs."?'!

Newer treatment modalities for GCTs include denosumab,
a monoclonal antibody against RANKL. Thomas et al. in an
open-label, Phase 2 study on the use of denosumab in GCTs
reported a favorable tumor response in 86% of the patients
in his study group.??

CONCLUSION

GCTs of the spine, compared to those arising from the long
bones, warrant a more focused approach toward diagnosis
and individualization of surgical as well as adjunct treatment
modalities.
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