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Case Report

ABSTRACT
This technical report illustrates the technique to perform computed tomography (CT)‑guided bone biopsies in the body and dens of the axis 
(C2 vertebra) through a posterior transpedicular approach with the use of preoperative contrast‑enhanced scans to highlight the course of the 
vertebral artery. The technique is presented through two exemplification cases: a pediatric patient with osteoblastoma and secondary aneurysmal 
bone cyst and one adult patient with melanoma metastasis. This case highlights the potential of the CT‑guided posterolateral/transpedicular 
approach for performing safe and effective biopsies in the body and dens of C2, even in pediatric patients.
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INTRODUCTION

Percutaneous bone biopsy is commonly used as an initial 
diagnostic tool for histopathological assessment of 
bone lesions, particularly neoplasms, and infections, in 
both the axial and appendicular skeleton.[1,2] Computed 
tomography (CT)-guided biopsy has been shown to be 
effective and safe for diagnosing spinal bone lesions and has 
a higher success rate than fluoroscopic-guided biopsy of the 
spine while being less invasive than open surgical biopsy.[3-5] 
Cervical spine biopsies, particularly those targeting the second 
cervical vertebra (C2), are often performed utilizing an anterior 
transoral approach due to its relative straightforwardness and 
fewer surrounding vital structures.[6-11] However, the anterior 
approach has its challenges, including potential damage to 
the oropharyngeal structures and a restricted working field, 
posing technical difficulties and complications. Furthermore, 
the surgical preparation in combination with general 
anesthesia, in which transoral biopsies are performed, 
could increase the complexity of the setting, in which 
they are performed.[12-14] Alternatively, the posterolateral 
transpedicular (or extrapedicular lateral) approaches are 

described as methods to approach C2, with very few literature 
reports, especially for the access of the dens and body.[12,15,16] 
Although the posterolateral transpedicular approach could 
be more technically challenging, it has the advantages of 
requiring less preparation and just patient sedation, in 
addition to being performed in a simpler setting.[17,18] These 
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factors make the posterolateral approach a viable alternative 
to the transoral approach for some patients.[17-19] Ultimately, 
the decision regarding which approach to use should be 
informed by consultation with an interdisciplinary team, 
taking into account the specific clinical situation.[20-22]

CASE REPORTS

Case 1
An 8-year-old boy was brought to our emergency 
department, experiencing neck pain and presenting a 
noticeable mass in the upper cervical region. An X-ray of 
the neck was performed, which revealed a radiolucent lytic 
lesion affecting the vertebral body of C2. Therefore, a CT of 
the neck was performed on the same day, demonstrating 
an extensive lytic and expanding lesion affecting the body, 
the odontoid process, and the lamina of C2. A CT-guided 
needle bone biopsy was therefore scheduled for the next 
few days.

For the procedure, a posterolateral approach was deemed 
the most appropriate for this patient. The procedure was 
performed under deep sedation with spontaneous breathing 
with the patient in the right lateral decubitus on the CT 
bed. Then, a contrast-enhanced CT scan was performed to 
better visualize the anatomy of the cervical arteries and the 
surrounding structures, such as the spinal cord and vertebral 

artery. In this case, there was an aberrant path of the vertebral 
artery due to the expanding cortex of C2 [Figure 1].

A 12G needle with the Bonopty Insertion Set (AprioMed, 
Uppsala, Sweden) was used during the procedure. Under CT 
guidance, the insertion point was marked on the skin, and a 
sequential scan was used to guide the needle insertion using 
the coaxial technique.

The bone access was performed on the left lateral lamina of 
C2, under the path of the extraforaminal tract of the vertebral 
artery that was previously highlighted by the contrast CT. The 
tip of the needle was guided with a craniocaudal trajectory 
through the body of the axis and inside the dens, reaching 
the target and obtaining two samples through the coaxial 
system, one sample from the body and one sample from the 
dens [Figure 2]. During the procedure, a low-dose scan was 
used to minimize patient radiation exposure.

After the biopsy was completed, a final CT scan was taken to 
check for any immediate complications like local hematomas.

The biopsy was technically successful, and the histopathological 
report diagnosed an aneurysmal bone cyst with some 
multinucleate giant cells, therefore excluding malignancy. 
The final histological diagnosis was osteoblastoma with a 
wide area of aneurysmal bone cyst-like changes.

Figure 2: (a) The initial positioning of the needle (arrow) at the onset of the procedure, (b and c) the mid-procedure progress, capturing the needle (arrow) 
en route to its target, and (d) the successful positioning of the needle (arrow) within the target lesion, the apex of the odontoid process (arrowhead)
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Figure 1: (a) A sagittal view of a computed tomography (CT) scan showing a lytic and expanding lesion within the body of the C2 vertebra. Noticeable 
thinning of the cortical bone is clearly visible. (b) An axial view of a contrast-enhanced CT scan, highlighting the course of the vertebral artery (arrow). 
Additionally, the scan shows the lytic lesion within the C2 vertebra (asterisk). (c) The planned path of the needle for biopsy is delineated by a dotted line. 
This shows the proposed trajectory for biopsy, carefully planned to avoid damage to the vertebral artery and other crucial structures
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Case 2
A 59-year-old male patient presented to the emergency 
department for worsening laterocervical paresthesia over the 
last 3 months. A CT of the neck was performed, revealing a 
predominantly lytic alteration in the body of C2. A CT-guided 
needle bone biopsy was therefore scheduled for the next 
few days.

Furthermore, in this case, a posterolateral approach was 
deemed the most appropriate. Like the first case, the biopsy 
was performed under sedation with spontaneous breathing, 
this time with the patient in the prone on the CT bed. 
A contrast-enhanced CT scan was performed to visualize 
the course of the vertebral artery. In this case, the vertebral 
artery was compressed and slightly dislodged by the tumor, 
which invades the vertebral foramen [Figure 3].

Using the same technique, the bone access was performed 
on the right lateral lamina of C2, under the path of the 
extraforaminal tract of the vertebral artery that was previously 
highlighted by the contrast CT. The tip of the needle was 
positioned in the body of C2, reaching the target and obtaining 
two samples through the coaxial system [Figure 4].

After the biopsy was completed, a final CT scan was taken to 
check for any immediate complications like local hematomas.

The biopsy was technically successful, and the histopathological 
report diagnosed a metastasis from melanoma.

DISCUSSION

In this technical report, we have described two cases of 
patients who underwent percutaneous CT-guided bone biopsy 
of the C2 vertebra with a transpedicular (posterolateral) 
needle approach. Biopsies of the body and dens of the 
C2 vertebra are typically performed using the anterior 
transoral approach,[16] and very few literature is available 
regarding the posterolateral approach, especially when 
accessing the dens of C2 is required [main studies reporting 
percutaneous needle access of C2 are summarized in 
[Table 1]. Other feasible approaches are the anterolateral, 
the lateral, and the posterolateral.[15,20]

The procedures described were performed under sedation 
and spontaneous breathing, as opposed to the general 
anesthesia often required for the anterior approach.[6,13] This 
conferred the added benefit of making the procedure less 
complex as general anesthesia and an extensive surgical setup 
are not necessary with the posterior approach; this choice 
helped reduce potential procedural risks and shorten the 
operative time.

The use of contrast media was pivotal in successfully and 
safely executing this procedure since, in the reported cases, 
the vertebral artery was very close to the lesion and followed 
an aberrant path due to bone alteration.

In conclusion, merging our experience with literature data, 
we believe that the posterior approach for biopsy of C2 can 
be a viable, and in some cases preferable, alternative to 
the conventional anterior approach. By being less invasive, 
requiring less complex preparation, and presenting a lower 
risk of oropharyngeal damage, it offers a safe and effective 
way of diagnosing and assessing lesions in the C2 vertebra. 
Nevertheless, each patient’s specific clinical situation and 
individual characteristics should inform the choice of 
approach, ensuring the most suitable method is utilized for 
each case. Further studies are needed to better understand 
the indications and contraindications of the posterior 
approach in different patient populations.

Figure 4: (a) Contrasted enhanced axial pre-procedural CT showing the compression of the right vertebral artery by neoplastic tissue (asterisk). (b) the 
needle’s progress halfway through the procedure asit moves toward its intended target, and (c) the needle successfully reaching and being positioned 
within the target lesion (arrow).
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Figure 3: (a) A sagittal view of a computed tomography (CT) scan showing 
a  lytic  lesion within  the body of  the axis  (asterisk).  (b) An axial view of 
a  contrast-enhanced CT  scan,  highlighting  the  course of  the  vertebral 
artery  (arrow), which appears  to be  compressed and dislocated by  the 
tumor which invades the foramen of the vertebral artery
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