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A Case Report

CT Guided Direct Transoral Approach to C2 for Percutaneous 
Vertebroplasty

Arra S. Reddy, MD, Mary Hochman, MD, Shaun Loh, BS, Jacob Rachlin MD, PhD, Joseph Li, MD, and 
Joshua A. Hirsch, MD

The transoral approach is a well-
documented method of addressing the 
upper cervical spine. Specialists of vari-
ous surgical disciplines have described 
this approach (1-10). Percutaneous ver-
tebroplasty is a well-established and high-
ly successful procedure, often performed 
to treat patients with acute compression 
fractures secondary to metastatic or os-
teoporotic compression fractures (11-15). 
We employed the transoral approach with 
percutaneous vertebroplasty to treat a le-
sion at the base of the dens, which extend-
ed into the C2 vertebral body. C2 verte-
broplasty has been performed transorally 
with fluoroscopic guidance and is report-
ed herein with CT guidance (16-21). 

Background: Percutaneous vertebro-
plasty is a well-established procedure con-
sisting of the percutaneous injection of a bio-
material, usually Polymethyl methacrylate 
(PMMA), into a vertebral body. In most cas-
es, this procedure affords signifi cant pain re-
lief and strengthens the bone. Vertebroplasty 
is most typically performed successfully with 
patients with acute compression fractures. 

Objective: We report a case of percu-

taneous vertebroplasty via the transoral ap-
proach, performed with computed axial to-
mography (CT) scan guidance. 

Methods: The procedure was per-
formed in a 74-year-old male with a C2 verte-
bral body lytic lesion. 

Results: This uncomplicated, minimal-
ly invasive procedure relieved the patient’s 
pain. The transoral route is the most direct 
operative approach to the pathology in the 

upper cervical spine. 
Conclusion: When used with the CT 

scanner to facilitate accurate placement of 
the needle, the transoral approach provides 
a safe and precise operative approach to the 
upper cervical spine.
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METHODS

Our institutional review board did 
not require approval for this type of re-
port.

A 74-year-old male presented with a 
one-month history of neck pain without 
antecedent trauma. The patient sought 
help from his primary care physician who 
prescribed prescription analgesics, anti-
inflammatory medication, muscle relax-
ants, and physical therapy. Despite four 
months of therapy, he had inadequate 
pain relief. He was referred to a rheuma-
tologist who diagnosed cervical spondylo-
sis and degenerative disc disease. 

Cervical spine radiographsdemon-
strated a lytic lesion at the base of the 
dens, which extended into the body of the 
C2 vertebra (Figs. 1, 2). A magnetic reso-
nance imaging (MRI) demonstrated a fo-
cal area of signal abnormality with a pre-
dominantly hypointense complex lesion 
on T1 weighted images, and hyperintense 
lesion on T2 weighted images. This MRI 
confirmed the presence of a lytic/complex 
cystic lesion at the base of dens with ex-
tension into the C2 vertebral body (Figs. 
3, 4). A CT scan demonstrated a well-de-
fined lytic lesion involving the base of the 
dens with extension to the C2 vertebral 
body. The patient was referred to a neu-
rosurgeon who recommended biopsy and 
possible vertebroplasty. 

The patient provided informed con-
sent after an explanation of the risks/
benefits and indications for the proce-
dure. The patient received general anes-
thesia prior to being placed in a supine 
position in the CT scanner. The patient 
received one gram of intravenous cefazo-
lin prior to the procedure. This antibiot-

Fig. 1. Lateral radiograph dem-
onstrates lytic lesion involving the 
dens
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icwas continued for five days. A self-re-
taining retractor (Dingman, V Mueller, 
Cleveland, Ohio) was used to open the 
patient’s mouth. Povidone iodine was 
used to cleanse the oropharyngeal cav-
ity. A CT scan was performed to identi-
fy the lesion. One percent Lidocaine with 
epinephrine was used to anesthetize the 
pharynx and to provide local vasocon-
striction. A 22-gauge needle was placed 
through the pharynx to guide the sub-

Fig. 2. Open mouth view demonstrates lytic lesion involving the dens

Fig. 3. Sagittal T1 weighted image demonstrates 
hypointense lesion involving the dens.

Fig. 4. Sagittal T2 weighted image demonstrates 
hyperintense lesion involving the dens.

sequent placement of a 6-inch, 13-gauge 
Jamshidi needle (MD Tech, Northbrook, 
IL). A plastic cannula was placed over the 
13-gauge needle in order to avoid injury 
to the tongue and uvula. Multiple biopsy 
specimens were obtained. Approximately 
2 cc of PMMA mixture (mixed with 1gm 
of tobramycin) was introduced under CT 
guidance (Figs. 5-7).

RESULTS

The patient tolerated his CT-guided 
needle biopsy and vertebroplasty of C2 
without complications. His airway was 
never compromised via the pharyngeal ap-
proach to the surgery. The patient did not 
experience dyspnea or headache and there 
was no evidence of a hematoma.Biopsy 
demonstrated non-specific inflammatory 
cells without evidence of neoplastic cells. 
The patient remained asymptomatic at his 
six-month follow-up. 

DISCUSSION

To our knowledge, this is the first re-
ported case of a CT guided, transoral ver-
tebroplasty (16-21). Traditional anterolat-
eral approach to access the upper cervical 
spine is limited by possible risk of damage 
to major neurovascular structures includ-
ing several vital nerves, namely the vagus, 
hypoglossal, spinal accessory nerves and 
major vessels such as the carotid and ver-
tebral arteries (15). This procedure pro-
vided substantial palliation in a minimal-
ly invasive fashion.

Otolaryngologists and neurosur-
geons have extensively used the tran-
soral approach to access the upper cervi-
cal spine. This is a well-established access 
route in the otolaryngological and neu-
rosurgical literature. A thin layer of fas-
cia and muscles separates the upper cer-
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vical spine from the oral mucosa. Risk of 
infection is the primary concern about 
this technique. Extension of infection into 
fascial planes can cause a retropharyngeal 
abscess and invasion of the meningeal lay-
ers leading to meningitis and encephalitis 
(5-7). The rate of infection has dropped 
significantly in recent years, due to the im-
provement in aseptic techniques, periop-
erative antibiotics, and thorough cleans-
ing of the surgical bed prior to the proce-
dure. The risk of infection has also been 
significantly reduced secondary to thin 
needles used during the procedure and 
the short operative time. In addition, to-
bramycin added to the PMMA cement 
during the procedure has also significant-
ly reduced the infection rate during ver-
tebroplasty.

CONCLUSION

The transoral surgical approach has 
been established as an effective and safe 
method of treating upper cervical pathol-
ogy. Vertebroplasty is a well-established 
procedure for pain control and stabiliza-
tion of vertebral pathology including me-
tastasis, hemangioma, and multiple my-
eloma. Precise placement of the needle 
under CT scan guidance makes this a rea-
sonably safe procedure. In selected cases 
CT guided, transoral vertebroplasty can 
be performed for the alleviation of cer-
vical pain. 

A. Preprocedure CT demonstrates B. Initial placement of 22-gauge guide needle a lytic lesion in the dens

Fig. 5. CT images of  C spine during treatment.

A. Placement of 13-gauge needle         B. Injection of PMMA into the lytic lesion

Fig. 6. CT images of  C spine during treatment. 

Fig. 7. Post procedure CT (left, sagittal and right, coronal reformats) 
demonstrate optimal placement of  PMMA into the dens of  the C2 vertebral 
body.
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