
Background: Lesions involving C2 are unique as it is challenging to approach these lesions. 
The transoral approach to C2 lesions has been extensively used by surgeons and increas-
ingly used by interventional radiologists for vertebroplasty as it is safer and less demanding 
than other approaches like anterolateral and posterolateral (transpedicular). However, us-
ing this approach for image-guided biopsies is little described in literature with a few cases 
described so far being under fluoroscopic guidance. We describe a series of 5 procedures 
using transoral approach — 4 biopsies (and one vertebroplasty that was published earlier) 
on C2 lesions under CT guidance. To our knowledge, our series is the first one where the 
transoral biopsies were performed using Computed Tomography (CT) guidance. 

Objective: To describe our initial experience with the transoral approach to image-guided 
biopsies on C2 vertebra and its relative advantages and disadvantages. 

Methods: We performed 5 procedures — 4 biopsies (and one vertebroplasty published 
earlier) on different types of lesions involving C2, through the transoral approach, using CT 
guidance under general anesthesia and appropriate precautions to reduce potential com-
plications like infection, hemorrhage, etc. 

Results: The procedures were well tolerated by the patients without any complications, 
immediately as well as at follow-up. All the biopsies in our series were technically success-
ful without any minor or major complications. The biopsy yield was 50% which may be due 
to the thinner needles used. 

Conclusion: CT-guided transoral approach to biopsies on C2 lesions is a direct, safe, and 
precise technique when performed with appropriate precautions. 
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Lesions involving the dens and body of C2 
are unique as it is quite challenging to 
approach these lesions for surgery or other 

interventions due to the close proximity to several 
important neural and vascular structures. There are 
3 different approaches to C2 lesions — anterolateral, 
posterolateral (transpedicular), and transoral.

The different approaches are depicted in Fig. 1. 
The anterolateral and posterolateral (transpedicular) 
approaches are technically demanding due to the 
presence of adjacent vascular and neural structures 
and the small size of the pedicles of C2. The transoral 
approach eliminates this risk and has been used ex-
tensively by surgeons. There has also been a growing 



Fig. 1. Different approaches to C2 body/dens lesions. 1. 
Transoral; 2. Anterolateral;  3. Posterolateral
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popularity of the transoral approach among interven-
tional radiologists. It has been predominantly used for 
performing vertebroplasty on various types of lytic le-
sions. However, use of this approach for performing 
image-guided biopsies is less described in literature, 
with the few cases described so far being under the 
guidance of fluoroscopy. We describe our experience 
with this technique for performing Computed Tomog-
raphy (CT) guided biopsies on C2 lesions. 

Methods

From 2002 to 2008, we performed 5 procedures 
on C2 lesions using the transoral approach. Of these, 
4 were biopsies using the transoral approach under CT 
guidance on 4 patients ranging in age from 59 to 76 
years. In one of the patients, we also performed ver-
tebroplasty using a transoral approach (along with a 
biopsy of the lesion) and was published earlier. 

The usual pre-procedure precautions like the co-
agulation profile, preanesthetic consult, and consent 
were obtained. Prophylactic antibiotics, Cefazolin 
(Ancef), one gram was administered intravenously an 
hour before the procedure and continued post-pro-
cedure for 3 to 5 days. The procedure was performed 
under general anaesthesia using orotracheal intuba-
tion with the. patient in the supine position and head 
slightly extended to make the approach easier. Vital 
parameters were continuously monitored. 

A pre-procedure non-contrast CT was performed 
from skull base to C3 vertebra and 3mm thin axial im-
ages was obtained. Later, a self–retaining retractor 
(Dingman; V Mueller, Cleveland, Ohio) was applied 
to depress the tongue and displace the endotracheal 
tube from the field (Fig. 2). The oropharynx was dis-
infected with Povidone iodine. One percent lidocaine 
mixed with epinephrine was then injected submuco-
sally to provide local anesthesia and vasoconstriction.

Under CT guidance, a 22-gauge spinal needle cov-
ered by an outer plastic sheath was utilized as an initial 
guidance to establish the route of access to the lesion. 
The needle was advanced between the tongue and 
uvula towards the posterior pharyngeal wall through 
the retropharyngeal space and the prevertebral mus-
cles into the target lesion in the C2 vertebra. Using the 
established route, a 17-gauge Introducer needle was 
placed at the edge of the target lesion. Utilizing the 
trocar of the 17-gauge Introducer needle, a 20-gauge 
Franseen needle (Allegiance, McGaw Park, IL) was in-
serted to obtain tissue samples (Figs. 3 and 4).

Fig. 2. Transoral biopsy of  C2 lesion (Case 2). Arrow- 
Dingman retractor in place to keep the mouth open.



Fig. 3. Transoral biopsy of  C2 lesion (Case 2). A 20-
gauge Franseen needle placed into the lesion for fine 
needle aspiration and core biopsy. 

Fig. 4. Transoral biopsy of  C2 lesion (Case 4). A 20-
gauge Franseen needle placed into the lesion for fine needle 
aspiration and core biopsy.

A. B.

Fig. 5. MRI of  Case 2. (A) Sagittal  STIR  image showing an expansile, homogeneous, hyperintense lesion involving C2 body 
– (arrow). (B) Sagittal postcontrast T1W image shows homogeneous enhancement of  the lesion (arrow). Biopsy revealed a 
few atypical cells and was non-diagnostic. 
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Results

CASE 1: A 74-year-old male patient with worsen-
ing neck pain for 4 months. The MRI revealed a large 
heterogeneous lesion involving C2. 

CASE 2: A 76-year-old female patient with increas-
ing neck pain for 3 months. The MRI showed an expans-
ile, homogeneous, enhancing lesion in C2 (Fig. 5).

CASE 3: A 74-year-old male patient with acute 

neck pain. The MRI revealed a large heterogeneous 
mildly enhancing lesion in C2.

CASE 4: A 59-year-old female patient with neck 
pain for several months. The MRI revealed a large ex-
pansile homogeneously enhancing lesion in C2 (Fig. 6). 

All the lesions were lytic on CT scan.
Table 1 depicts the biopsy results in our series.



A. B.
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discussion

The transoral approach to C2 is a safe and direct 
approach and has been used by surgeons and also 
interventional radiologists. It has been used for ver-
tebroplasty for various types of C2 lytic lesions like 
metastases, myeloma, aneurysmal bone cyst, and os-
teoporotic fracture (1-6). However, use of this tech-
nique for image-guided biopsy of C2 lesions is a novel 
technique and is less described in literature (7, 8). 

There are 3 different approaches to lesions involv-
ing the C2 body and dens — anterolateral, posterolat-
eral, and transoral (Fig. 1).

The anterolateral approach requires extension of 
the head to elevate the mandible allowing an easier 
approach to the C2 vertebral body. Initially, the carot-
id artery is located by palpation, and the carotid space 
is displaced laterally by the operator’s hand; then the 
needle is placed approximately 1 cm below the angle 
of the mandible anterolateral to the visceral space, ad-
vanced carefully in an oblique (posterior, cranial, and 
medial) direction and advanced progressively through 
the parapharyngeal, retropharyngeal, and preverte-
bral spaces, into the C2 body and dens. However, care 
should be taken to avoid injury to the submandibular 

Table 1. Transoral CT-guided biopsy results in our series.

No. (Age/Gender) Transoral Biopsy Result
Complications 

related to transoral 
procedure

Comments

1. 74/M Non-specific inflammatory cells None at 6-month 
follow-up & later Pt. also had transoral vertebroplasty and relief of pain

2. 76/F A few atypical epithelial cells None Treated with external beam radiotherapy; pain 
relieved

3. 74/M No grossly identifiable tissue None Negative systemic work up; pain improved with 
conservative management

4. 59/F Unremarkable skeletal muscle, 
fibrous tissue and fibrocartilage None Surgical resection performed; the lesion was fibrous 

dysplasia, which is a very rare lesion in C2.

Fig. 6. MRI of  Case 4. (A) Sagittal STIR image shows a large, expansile hypointense lesion involving C2 (arrow). (B) Sag-
ittal postcontrast T1W image shows moderate enhancement in the lesion (arrow). Unlike most tumors that are hyperintense on 
STIR sequence, this lesion is hypointense indicating a fibrous component in the lesion. Though the biopsy was unremarkable, 
histopathology after surgical resection was fibrous dysplasia, which is a rare lesion in C2.
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gland and the structures of the carotid space (jugular 
vein, carotid artery, and cranial nerves). Mont’Alverne 
et al (9) reported the use of this approach for verte-
broplasty for C2 lesions in 12 patients. Though the 
complications were related to cement leakage in their 
series, the authors agree that it is a challenging pro-
cedure that may carry a risk to neighboring structures, 
such as the carotid and vertebral arteries, with poten-
tial intracranial complications.

The posterolateral approach to the C2 is through 
the posterolateral tissues and pedicle of the C2 into 
the body of the C2. While this approach is easy in the 
thoracic and lumbar regions, it is difficult in the up-
per cervical spine due to the small size of the pedicles 
which increases the risk of injury to neural structures 
(8).

In contradistinction, the transoral approach pro-
vides direct access to C2 body lesions without the risk 
of injury to neural or vascular structures. 

The transoral C2 guided-biopsies described so far 
in literature were performed using fluoroscopic guid-
ance. In our series, we used CT guidance for all the 
procedures and one case was performed using DYNA 
CT, combining CT and fluoroscopy. To our knowl-
edge, our series is the first in literature describing 
transoral image-guided biopsies under CT guidance. 
Though fluoroscopy provides greater real time guid-
ance, CT provides guidance for more accurate needle 
placement.

The samples had enough material in 50% of our 
cases. Insufficient material for adequate diagnosis 
may be related to the size of the needle (20G) that 
was used for core biopsy. However, Gabrillargues and 
Michel (8) described 3 cases of transoral C2 biopsy us-
ing fluoroscopic guidance and 13G needle with a yield 
of 100% without any associated complications. Table 
2 shows the different types of needles used by various 

authors in literature and their results. The lower yield 
in our series can be due to the thinner needle used. 
As larger needles were safely used by various authors 
earlier, it is probably safe to use larger needles even in 
the presence of lytic lesions and can result in higher 
diagnostic yield.

coMplications

Complications that can be associated with tran-
soral procedures are infection, hemorrhage, and those 
related to general anesthesia. Infection (including ret-
ropharyngeal abscess, meningitis, and encephalitis) 
has been the most important complication in the past 
with transoral procedures (3). The infection rate for 
open transoral surgical procedures has been reported 
to be between 0 – 6.5% recently (1) and much higher 
in the remote past. The exact incidence of complica-
tions with transoral image-guided procedures is dif-
ficult to assess from the existing literature as these 
are mostly isolated case reports. Minimal leakage of 
cement has been reported by Sachs et al (2) during 
transoral vertebroplasty. However, no complications 
were reported with transoral image-guided biopsies 
by Gabrillargues and Michel (8). 

Methods to decRease Risk of infection

 As infection is one of the serious complications 
that can be prevented, precautionary measures to re-
duce this complication are of utmost importance as 
with any interventional procedure. Aseptic precau-
tions, use of peri-procedural prophylactic antibiotics, 
and the use of thinner needles covered with plastic 
sleeves are some of the methods that should be rou-
tinely employed. If vertebroplasty is also performed, 
mixing the polymethylmethacrylate cement (PMMA) 
with antibiotics can help reduce the risk of infection. 
There have been different opinions regarding the role 

Table 2. Biopsy needles used and yield by various authors for image-guided transoral biopsies.

Author No. 
of  

cases

Type of  transoral 
procedure
Bx / VP

Needle size Biopsy yield Complications Comments
(Guidance)

Gabrillargues and 
Michel (8)

3 3 Bx; 1 VP 13G 100% None Fluoro

Gailloud et al (4) 1 1 Bx & VP 16G 100% None Fluoro

Beall et al (5) 1 1 VP 11G    NA None Fluoro

Current series 5 3 Bx
1 Bx and VP

20G
13G

   50% None CT

Bx – Biopsy; VP – Vertebroplasty; NA – not available
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of the cement-antibiotic mixture in preventing infec-
tion following vertebroplasty. Maintaining a sterile 
field is often a problem with the transoral approach 
(10). Routine use of a cement-antibiotic mixture has 
been advocated by some radiologists and surgeons 
(11-13). While some practitioners advocate the rou-
tine use of intravenous antibiotics, others reserve the 
use of these for immunocompromised patients (14). 

coMpaRison of diffeRent appRoaches to 
c2

 To our knowledge, there have been no studies di-
rectly comparing the yield and complications of the 3 
different approaches to lesions involving the C2 body 
and dens. There are isolated case reports and review 
articles describing the various approaches; however, 
the advantages and disadvantages of the different 

approaches have been described by several authors. 
The risk of neurovascular injury is high with the an-
terolateral and posterolateral approaches, which is 
obvious from the regional anatomy and the direction 
of the needle in these approaches. The transoral ap-
proach has less or no risk of neurovascular injury as 
there are no vital structures along the trajectory of the 
needle (2,4,5,8,10). The transoral approach is also less 
demanding technically, from our own experience as 
well as according to Gailloud et al (4). 

Table 3 summarizes the advantages and disadvan-
tages of the different approaches to C2 lesions.

conclusion 
The CT-guided transoral approach to biopsies on 

C2 lesions is a direct, safe, and precise technique when 
performed with appropriate precautions.

Table 3. Summary of  different approaches to C2 lesions.

PARAMETER ANTEROLATERAL POSTEROLATERAL TRANSORAL

Anaesthesia Local Local General

Risk of neuro & vascular injury High High Low/ None [2,4,5,8,10]

Ease of technique Less easy Less easy More easy [4]
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