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Introduction
Jaffe first described osteoblastoma as pathologically distinct 
from osteoid osteoma in 1956 [1]. Although histologically similar, 
osteoid osteoma and osteoblastoma are frequently distinguished 
by size, with lesions less than 1.5 cm classified as the former and 
those larger than 1.5 cm the latter [2]. Osteoblastoma accounts 
for approximately 1% of all primary bone tumours and 3% of 
all benign bone tumours [3]. Although the long bones can be 
involved, it has a greater propensity to involve the spine. It 
tends to be more locally aggressive than osteoid osteoma and 
frequently can be seen to erode the bony cortex forming an 
associated expansile soft tissue mass. Radiofrequency ablation is 
considered the treatment of choice for the treatment of osteoid

osteomas and osteoblastomas especially in the appendicular 
skeleton [4]. There is emerging evidence also to support its use 

in the spine [5]. We report a case of C2 osteoblastoma which was 
successfully managed with CT guided RFA.

Case Presentation
History and examination
A 4-year-old girl presented with persistent neck pain and stiffness 
and difficulty with sleeping due to nocturnal pain. No systemic 
symptoms were reported. The initial examination revealed that 
the patient looked pale. She was afebrile. No postural abnormality 
was identified. She was focally tender on palpation of the upper 
cervical spine but range of motion of the cervical spine was 
considered normal. Neurological and abdominal examination was 
unremarkable with no evidence of hepatosplenomegaly. There 
was no lymphadenopathy. Blood tests revealed no abnormality; 
the full blood and white cell counts and C-reactive protein levels 
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Abstract 
Background: Cervical osteoblastoma is usually treated by marginal or en bloc 
surgical resection. There is however emerging evidence to support the use of 
a minimally invasive radiofrequency ablation (RFA) procedure which can be 
performed percutaneously.

Purpose: To report a histological proven case of osteoblastoma involving the 
second cervical vertebra in a 4-year girl which was treated with radiofrequency 
ablation.

Study design: Case report and review of the literature.

Methods: We present details of a case of osteoblastoma involving the cervical 
spine which was treated successfully by percutaneous CT guided RFA. A description 
of the procedure including its technical challenges are discussed.

Results: Percutaneous RFA of a C2 osteoblastoma was successfully performed in 
a 4-year girl without complications. At the 12-month follow-up the patient was 
pain-free with no evidence of postural abnormality and with no loss of cervical 
sagittal balance.

Conclusion: Previous reports have largely focused on surgical resection for cervical 
osteoblastoma. To our knowledge, this case represents the first case treated by 
RFA reported in the literature. A short hospital stay also makes RFA for spinal 
osteoblastoma an attractive and more cost-effective option than surgery.
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were all within the normal range. The initial diagnostic imaging 
included conventional radiography and MRI. A lateral radiograph
of the cervical spine (Figure 1) revealed an expansile lucent 
lesion with several small centrals opacities involving the 
posterior elements of C2. MRI scan of the cervical spine (Figure 
2) demonstrated an expansile lesion involving the lamina of C2 
on the right side. The lesion demonstrated diffuse high signal on 
the T2 weighted and on the proton density fat saturated (Figure 
2) imaging. Post i.v. injection with Gadolinium there was diffuse 
enhancement of the expansile lesion. Right sided enhancement 
of the C2 paravertebral region was also noted, but there was 
no evidence of a paravertebral soft tissue mass or collection. 
The differential diagnosis included osteoblastoma and infection 
although the presence of normal blood parameters favoured the 
former diagnosis.

Biopsy and pathological findings
Following discussion at a Spinal Oncology multi-disciplinary 
meeting a CT guided biopsy was performed. Subsequent histology 
revealed fragments of irregular woven bone lined by plump 
osteoblasts within a densely-vascularized stroma consistent with 
a diagnosis of osteoblastoma (Figure 3). Interestingly, the patient 
had noticed a significant reduction of pain following the biopsy 
although this may have been due to the concurrent prescription 
of indomethacin. Considering this, it was decided to treat the 
patient non-operatively with follow up imaging undertaken at 3 
months. At that time, there had been an increase in pain and a 
progressive scoliotic deformity was evident clinically. There was 
extensive discussion between the family, spinal oncology team, 
paediatric spinal deformity team and interventional radiology 
team as to differing treatment options.

Interventional radiology
The patient subsequently underwent percutaneous RFA of the 
lesion under CT guidance. The intra-operative CT scan (Figure 
4) showed a 2cm expansile lesion with central opacities in the 
lamina of C2 on the right side just lying posterior to the vertebral 
artery within the right foramen transversarium. The patient was 
placed in the prone position under full general anaesthesia. 
A mid-line approach was made using a Bonopty biopsy needle 
(14-gauge cannula, 16-gauge trephine needle; Radi Medical 

Figure 1 Lateral radiograph of the cervical spine showing an 
expansile lucent lesion with several small central 
opacities involving the posterior elements of C2.

Figure 2 Axial Proton density fat saturated magnetic resonance 
image of C2 showing diffuse high signal of the expansile 
lesion.

Figure 3 Low and high power views of the biopsy specimen 
show anastomosing bony trabeculae lined by plump 
non-atypical osteoblasts. These are embedded within 
a loose connective stroma.

Figure 4 Axial computed tomography scan demonstrating the 
expansile lesion with central opacities in the lamina of 
C2 on the right side.
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Systems, Uppsala, Sweden). The needle track was passed 
obliquely to extend away from the central spinal canal. Final 
needle position was checked using the axial, coronal and sagittal 
CT images. The 10 mm exposed tip of the RFA electrode was cited 
in the anterior aspect of the right C2 lamina and 5 mm away from 
the right vertebral artery (Figure 5 and 6). The medial cortex of 
the lamina remained intact. The lesion was then ablated (1 cycle, 
90°C for 6 minutes).

Post-operative course
The patient underwent planned admission to the High 
Dependency Unit. The post-operative course was uneventful 
and the patient was discharged the following day. On the 2-week 
follow-up, the patient was pain free. At 3 months, analgesia was 
stopped with no recurrence of painful symptoms. At 12 months, 
the patient was symptom free and had returned to normal 
activities and was discharged from clinical review.

Discussion
Technical success and a positive outcome were achieved in our 
patient following CT guided percutaneous RFA. To our knowledge 
this case represents the first reported case of C2 osteoblastoma 
treated using this minimally invasive procedure. CT guided 
percutaneous RFA is a minimally invasive procedure and was first 
described as an option for the treatment of osteoid osteoma in 
1992 by Rosenthal and co-workers [6]. An electrode is placed into 
the lesion and an alternating radiofrequency current is emitted by 
a generator. The electric current produces a focal thermal injury 
in tumour tissues leading to irreversible coagulative necrosis [7]. 
Its application for spinal osteoid osteoma was first reported by 
Osti et al. [8] and indeed is now considered the gold standard 
treatment for this primary bone tumour [5]. The case for spinal 
osteoblastoma RFA is less well established. Rehnitz et al. have 

reported on the long-term outcomes of CT guided RFA in 12 
patients with osteoblastoma, and although their study involved 
treatment of lesions in critical locations, it is not clear if any of 
these lesions involved the spine [8,9].

The major concern with the use of RFA in the spine is the potential 
for thermal damage to the spinal cord and nerve roots. The lesion 
in our patient did not breach the cortex and it was therefore, felt 
the neural elements would be insulated from focal increases in 
temperature. This has certainly been shown to be the case in ex 
vivo studies [10]. Insufflation of air in the epidural space may also 
provide a cooling effect during the RFA procedure [11]. We did 
not use epidural cooling in our patient primarily because of the 
intact cortex. However, in other cases of spinal RFA performed 
in our institution, we have found that air preferentially fills the 
contralateral side of the epidural space suggesting that this 
may be of questionable value. This may be due to secondary 
inflammatory change within the epidural space on the ipsilateral 
side of the lesion.

Vanderschueren et al. indicated that a safety margin of greater 
than 2 mm between the tumour margin and the intraspinal 
structures is required to prevent thermal injury to the neural 
elements from RFA [12]. This same principle was applied to the 
right vertebral artery in our patient which was located 5 mm 
away from the electrode tip.

Previous reports have suggested marginal or en bloc resection 
as the treatment of choice in osteoblastoma [13-17]. Potential 
drawbacks to surgical intervention include instability and loss 
of cervical sagittal balance secondary to resection of posterior 
elements. In this age group, there is also the concern the 
surgical approach could result in an unplanned fusion potentially 
leading to subsequent deformity. If open surgery had been 
undertaken it is possible that instrumented fusion would need 
to be considered if a partial or complete facet joint resection 
was undertaken. Spinal cord and nerve injury has also been 
reported [18,19]. Furthermore, due to the hyper vascular nature 
of the osteoblastoma, embolization may also be required before 
surgery [20]. Radiotherapy has also been suggested as an option 
in cases where a complete surgical tumour resection is not 
possible. However, sarcomatous transformation is a recognised 
complication of this type of intervention [21].

Conclusion
Even though the cervical spine represents a technically challenging 
localisation for RFA, this case illustrates that this minimally 
invasive procedure could be considered as a first line option for 
cervical osteoblastoma but further research into this is required. 
The major advantage is in the maintenance of segmental spinal 
stability and rapid convalescence with minimal morbidity. A 
short hospital stay also makes RFA for spinal osteoblastoma an 
attractive and more cost-effective option than surgery.

Figure 5 Axial computed tomography image showing the 
radiofrequency ablation electrode  in the centre of the 
lesion.
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