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Introduction

Spine metastases are found in up to 30% of patients with 
malignant tumors. Cervical spine is the least affected, 
accounting for only 10% to 15% of spinal secondary 
localizations (1). Metastatic lesions of C2 are rare, found in 
only 2% of spinal metastasis (2). 

Treatment is usually conservative, with the main goal 
of pain control and vertebral stability. It includes medical 
pain management, immobilization using cervical hard 
collar and radiation therapy (1). In cases of refractory pain, 

neurological involvement or spinal instability, surgical 
stabilization and vertebroplasty are used as palliative options 
(2,3). While surgical options, including anterior cervical 
corpectomy and posterior laminectomy and fusion, allow 
neural decompression and vertebral stabilization, they are 
associated with high rates of morbidity and complications (4). 

Vertebroplasty is a minimally invasive technique widely 
used in the treatment of vertebral osteolytic lesion and 
compression fractures. It can provide rapid and durable 
pain relief in up to 85% of cases (2,5), as well as vertebral 
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stabilization. Compared to open surgical approaches, 
vertebroplasty requires shorter surgical and anesthesia 
time with less blood loss, and lower complication rates 
(6,7). In a previous report, we described the surgical 
technique for C2 vertebroplasty using an anterolateral 
approach, with satisfactory results (8). Few studies 
reported percutaneous CT guided vertebroplasty using 
transoral (9,10), anterolateral (11) and direct lateral (12) 
approaches. Excellent results were obtained in all the 
reported series, with low complication rates. However, 
most cases were done under general anesthesia and 
required patients’ hospitalization. In this paper, we present 
a new direct percutaneous anterolateral C2 vertebroplasty 
approach, that can be done under conscious sedation, 
as an ambulatory/outpatient procedure. We present the 
following case in accordance with the CARE reporting 
checklist (available at https://jss.amegroups.com/article/
view/10.21037/jss-21-97/rc).

Case presentation

We present the case of a 65-year-old male patient, with 
a known history of a hepatic cholangiocarcinoma treated 
surgically. He has a past medical history of hypertension, 
cirrhosis, atrial flutter and pleural effusion. During a 
follow-up PET scan, a unique hypermetabolic C2 lesion 
was identified. The patient was neurologically intact, with 
mild neck pain. A cervical CT scan showed a solitary lytic 
lesion involving the C2 vertebral body, without fracture 
(Figure 1). After consultation with the multidisciplinary 

team and the patient, we opted for a treatment with a mini-
invasive CT guided percutaneous biopsy and vertebroplasty. 
Since the patient had a single osteoarticular lesion, and 
the primary tumor was a cholangiocarcinoma, a tumor 
that is rarely responsible of spinal metastasis, a biopsy was 
essential to obtain histologic confirmation of the diagnosis. 
Vertebroplasty was done to control pain and prevent 
vertebral body collapse. “All procedures performed in this 
study were in accordance with the ethical standards of the 
institutional and/or national research committee(s) and 
with the Helsinki Declaration (as revised in 2013).” Written 
informed consent was obtained from the patient for 
publication of this case report and accompanying images. 
A copy of the written consent is available for review by the 
editorial office of this journal. 

Intervention technique

The regional anatomy was revised days prior to the 
procedure, both with computed-tomography (CT-scan) 
and magnetic resonance imaging (MRI) to identify vascular 
structures and find a safe trajectory (Figure 2).

The patient was premedicated intravenously with 1 mg 
of midazolam and 75 μg of fentanyl and received 2 g of 
intravenous cefazolin 1 hour prior to the procedure.

With the patient in dorsal decubitus on the CT table, 
a first pass was obtained, without contrast, to identify the 
path of the needle and mark the skin.

The usual disinfection and sterile draping technique for 
vertebroplasty was performed.

Figure 1 Pre-operative CT scan of the cervical spine showing C2 vertebral body lytic lesion.
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Local anesthesia using approximately 10 mL of lidocaine 
1% was delivered in the skin, soft tissues and to the 
periosteum of C2. 

After a scalpel incision of less than a centimeter, a 11-G 
MadisonTM bone biopsy needle was introduced laterally, 
through the parotid and between the carotid artery and 
vertebral artery. The needle was advanced using CT 
guidance. 

The entry point on C2 was right under the lateral mass 
of C1 and anterolaterally to the vertebral vascular foramen 
(Figure 3A).

With the help of a hammer, the needle was advanced to 
the border of the lesion and three bone sampling were taken 
and sent to pathology for analysis (Figure 3B). The needle 
was then further advanced to the other side of the lesion in 
order to come in contact with normal bone (Figure 3C).

A PCD mixer and delivery system (Stryker Corp., USA) 
was used to deliver, under intermittent CT guidance,  
3 mL of cement inside the bone lesion with extension to 
surrounding normal bone. 

A small leakage was identified through the posterior 
cortex and cement injection was stopped immediately by 
inverting the rotation of the delivery system to release 
injection pressure. 

The procedure was well tolerated by the patient. No 
neurological changes were noted per-operatively. 

A last CT was obtained to assess the final result  
(Figure 4A-4D).

Patient was observed on a stretcher for 2 hours with 

nursing supervision before being discharged home.
At 1 month follow-up, the patient reported a very 

satisfactory pain control, with occasional neck pain (2/10 on 
the visual analog scale) treated with muscle relaxants, with 
no limitations in neck flexibility. 

Discussion

Vertebroplasty is a well-established treatment option 
for spinal metastasis. It provides pain control in up to 
80% of cases, prevents vertebral body collapse yielding 
spinal stability and improves patients’ quality of life while 
avoiding the more complex surgeries and their high rates of 
complications and preserving motion in the upper cervical 
spine (4,13,14). Contraindications for this technique include 
posterior wall defect (relative contraindication?), spinal cord 
compression and presence of neurological symptoms (8,11).

We previously published the largest prospective study 
in literature of patients with cervical spine metastasis 
treated with vertebroplasty. Forty-five percent of these 
patients presented with C2 osteolytic lesions. While 82% 
of patients reported excellent improvement, with 56% of 
reduction in opioid use, 18% developed major respiratory 
complications (pulmonary embolism and recurrent 
episodes of desaturation in a patient with known history 
of emphysema). The mean length of hospitalization in the 
complication-free cases was 3.9 days (8). 

Percutaneous route is a less invasive alternative to 
approach the cervical spine. The first percutaneous 
vertebroplasty of C2 was described in 1984 for the 
treatment of an aggressive hemangioma (15). The most 
straightforward trajectory to access the C2 vertebra is the 
transoral approach. The main disadvantage of this technique 
is the relatively high risk of infection by the oropharyngeal 
flora (9,10). Mont’Alverne et al. (11) reported a series of 
12 patients treated with percutaneous vertebroplasty for 
C2 metastatic lesions using an anterolateral approach. The 
procedures were performed under conscious sedation, 
with non-invasive sedation. The approach requires head 
extension to allow access to the space below the angle of 
the mandibula. The needle is then advanced through the 
parapharyngeal, retropharyngeal and prevertebral spaces to 
access the inferior lateral aspect of the C2 vertebral body. 
Pain improvement was noted in 80% of cases. Reported 
complications rate was 16.7%, with one case of transient 
occipital neuralgia secondary to cement leak to C1–C2 joint 
and another case of cerebellar and occipital infarction. The 
duration of hospital stay was not reported in this study. 

Figure 2 Safe trajectory (A) for C2 percutaneous access between 
the carotid sheath and the vertebral artery.
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Figure 3 Per-operative CT-scan of cervical spine. (A) Needle entry point in C2 vertebral body; (B) site of biopsy at the border of the lytic 
lesion; (C) needle advanced until reaching normal bone. 

Figure 4 Post-operative CT scan showing the final result of vertebroplasty. (A) Axial plane; (B) coronal plane; (C) sagittal plane; (D) sagittal 
view showing cement leakage through the posterior wall. 
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Guo et al. reported a case series of 15 patients (including 
9 cases of C2 lesions) treated with translateral percutaneous 
vertebroplasty for upper cervical spine lesions (hemangiomas 
and metastasis) after failure of conservative treatment (12). 
As in our case, pain was the main goal of treatment, with 
all patients presenting with no neurological deficit. The 
CT guided procedures were performed in the operating 
room, with patients in lateral decubitus position, with the 
neck slightly overextended. The space between the carotid 
sheath and vertebral artery was accessed percutaneously 
under local anesthesia. Excellent pain control was achieved 
in all patients, with no reported short- or long-term 
complications. Asymptomatic cement leakage was noted in 
5 cases. The hospital stay duration was not reported in this 
study. 

In our described approach, the patient was in dorsal 
decubitus position, with the neck in neutral position without 
the need of hyperextension to access the space between 
the carotid and vertebral artery. This can be particularly 
helpful in cases of upper cervical metastasis with important 
vertebral body collapse where neck extension is to be 
avoided.

One consideration with this technique, however, is the 
potential for a facial nerve injury, which cannot be identified 
on CT or MRI at this level (intraparotid). This should be 
disclosed to the patient as a potential complication. For the 
best of our knowledge, this is the first paper to describe a 
percutaneous upper cervical vertebroplasty performed as a 
day procedure. We found this to be safe considering the low 
complication rates reported in previous studies (2,6,11,12).
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