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Background  Surgical management of subaxial cervical spine injuries remains chal-
lenging. Although intraoperative fluoroscopy is usually used for intraoperative spinal 
level localization (SLL), it is unavailable in most developing countries. The surgeon 
therefore has to rely on anatomic landmarks. In our setting, in the absence of intraop-
erative fluoroscopy, we used the carotid tubercle for SLL. Herein we evaluate the accu-
racy and reliability of the carotid tubercle as a landmark during surgery for traumatic 
cervical spine injury.
Methods  This was a retrospective cohort study on 34 patients undergoing anteri-
or cervical surgery for subaxial cervical spine fractures and/or subluxation between 
January 2005 and February 2011. From their medical records, the patients’ sociode-
mographic, clinical, radiological, and operative data were retrieved and analyzed.
Results  Thirty-four patients were included in the study. The mean age was 36.2 years. 
Thirty patients were males. The mean duration between the trauma and surgical inter-
vention was 9.6 days. Six patients were completely tetraplegic. Fourteen patients had 
fractures and 20 patients had subluxation. The carotid tubercle was palpable in all the 
34 cases. Twenty-two (68.8%) patients had partial or complete neurologic recovery. 
Complete anatomic reduction was achieved in 30 cases. One case of slight malalign-
ment of the plate was observed. No case of significant deviation nor penetration of the 
screw into the vertebral canal was found. One patient died.
Conclusions  Carotid tubercle, a palpable intrinsic marker, is an attractive anatomic 
landmark for SLL during surgeries for traumatic spine injuries in resource-limited 
settings.
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Introduction

Cervical spine injuries occur in ~3% of all trauma patients. 
Injuries of the subaxial spine account for ~65% of fractures 
and more than 75% of all dislocations.1 The goals, indications, 
approaches, and techniques for the treatment of cervical 
injuries are well established.2 However, therapeutic tools 
used during surgery depend on their availability.

Anterior approaches are commonly performed for trau-
matic cervical spine injuries. Although external landmarks 
can be used to estimate a general orientation along the cer-
vical spine, fluoroscopy is usually used for intraoperative 
spinal level localization (SLL)3 to avoid surgical treatment 
of the wrong spinal level. In most developing countries and 
especially in rural settings, the latter is usually unavailable. 
The surgeon, therefore, has to rely on anatomic landmarks for 
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computer topographic scan to confirm the lesion and a stan-
dard postoperative X-ray (►Fig. 1).

Surgical Technique
An anterior approach was performed in all the cases. With 
the patient in the supine position, a standard-type pillow 
was placed under the shoulders to extend the neck. After 
sterilization and draping, a vertical skin incision, anterior 
to the sterno-cleido-mastoid muscle and of variable length 
was done. In the absence of intraoperative fluoroscopy, the 
carotid tubercle palpable on the anterior transverse process 
was used as the anatomic landmark for spinal leveling each 
time that the site of the injury was not spontaneously rec-
ognized by direct visualization of the contusion, hematoma, 
or shift in vertebral alignment. Blunt atraumatic finger 
dissection was done to expose the deep cervical fascia. Using 
the carotid tubercle, we could easily identify the level.

Follow-Up
Patient follow-up was clinical and radiological (standard cer-
vical X-ray) in the immediate postoperative period, and at 
1 month.

Results
Thirty-four patients were included in the study. The 
mean age ± standard deviation [SD] was 36.2± 0.4 years 
(min. 18, max. 60 years). Thirty patients were males 
and 4 patients were females.

Concerning the preoperative management, 10 patients were 
placed on controlled spinal traction using Gardner-Wells’ 
tongs; 24 patients had rigid cervical collars. The mean 
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SLL especially for patients requiring emergency surgery. The 
carotid (Chassaignac's) tubercle—the anterior projection of 
the transverse process of the sixth cervical vertebra, is a reli-
able anatomic landmark for the extrinsic and intrinsic SLL.3-5 
In our setting, in the absence of intraoperative radiographic 
localization equipment, we used the carotid tubercle for SLL 
since its position is constant and not altered with patient’s 
position. To the best of our knowledge, this is the first study 
in sub-Sahara Africa evaluating the accuracy and reliabil-
ity of the carotid tubercle as a landmark during surgery for 
traumatic cervical spine injury.

Methods
Study Design
This was a retrospective descriptive cohort study on 
34 patients undergoing anterior cervical surgery for subaxial 
cervical spine fractures and/or subluxation at the Yaoundé 
General Hospital and Verjosel Clinic between January 2005 
and February 2011. From their medical records, the patients’ 
sociodemographic, clinical, radiological, and operative data 
were retrieved and analyzed. The Institutional (Hospital) 
Ethics Committee approved the study protocol. Patients who 
were operated for subaxial traumatic cervical spine fracture 
or subluxation with the use of bone graft or plates were 
included in the study. Patients who presented with coma 
and those who needed respiratory assistance were excluded. 
The patients’ neurologic status before and after surgery was 
evaluated using the Frankel grading system6 from A to E. 
Clinical assessment was done preoperatively and at 1 month 
postoperatively. All included patients had a preoperative cer-
vical spine X-ray to screen for cervical spine lesions and a 

computer topographic scan to confirm the lesion and a stan-
dard postoperative X-ray (►Fig. 1).

Surgical Technique
An anterior approach was performed in all the cases. With 
the patient in the supine position, a standard-type pillow 
was placed under the shoulders to extend the neck. After 
sterilization and draping, a vertical skin incision, anterior 
to the sterno-cleido-mastoid muscle and of variable length 
was done. In the absence of intraoperative fluoroscopy, the 
carotid tubercle palpable on the anterior transverse process 
was used as the anatomic landmark for spinal leveling each 
time that the site of the injury was not spontaneously rec-
ognized by direct visualization of the contusion, hematoma, 
or shift in vertebral alignment. Blunt atraumatic finger 
dissection was done to expose the deep cervical fascia. Using 
the carotid tubercle, we could easily identify the level.

Follow-Up
Patient follow-up was clinical and radiological (standard cer-
vical X-ray) in the immediate postoperative period, and at 
1 month.

Results
Thirty-four patients were included in the study. The 
mean age ± standard deviation [SD] was 36.2± 0.4 years 
(min. 18, max. 60 years). Thirty patients were males 
and 4 patients were females.

Concerning the preoperative management, 10 patients were 
placed on controlled spinal traction using Gardner-Wells’ 
tongs; 24 patients had rigid cervical collars. The mean 

Fig. 1  Location of the carotid (Chassaignac's) tubercle. (A) The anterior projection of the transverse process of the sixth cervical vertebra (B).13
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duration (±SD) between the trauma and surgical intervention 
was 9.6 ± 0.5 days (min. 3, max. 21 days).

Clinically, 6 patients were completely tetraplegic and 
28 patients were with incomplete neurologic deficit.

Radiologically, fourteen patients had fractures and 
20 patients had subluxation.

Intraoperatively, the carotid tubercle was palpable in all 
the 34 cases, all on the right side.

With regard to the clinical outcome, 22 (68.8%) patients 
had partial or complete neurologic recovery and 12 (31.2%) 
patients had a stationary course (►Table 1).

Radiologically, complete anatomic reduction was achieved 
in 30 cases (►Fig.  2). Subluxation was partially reduced 
without vertebral canal stenosis in four cases.

Complications: We had one case of slight malalignment 
of the plate. No case of significant deviation nor penetra-
tion of the screw into the vertebral canal was found. We had 
one case of mortality on day 6 postoperation in one of the 
tetraplegic patients.

Discussion
Vertebral levels of key landmarks in the neck are well doc-
umented in anatomy texts.5 Surface or extrinsic landmarks 
in the neck are important for planning of skin incision and 
orientations to the cervical vertebrae during surgery.7,8 
However, these landmarks are of questionable reliabil-
ity and accuracy. In a recent study, the angle of mandible, 
corresponding to C2 and C2 to C3 disc space, was the most 
accurate landmark for identifying the cervical levels.9,10 The 
hyoid bone (C3 body), thyroid (C4–C5 disc), and cricoid car-
tilage (C6 body) were not reliable in the prediction of cer-
vical levels.9 Also, in routine clinical practice, patients are 
positioned with a slight neck extension to achieve cervical 
lordosis resulting in changes in the locations of extrinsic 
anatomical landmarks.11 The latter makes the use of exter-
nal anatomic landmarks limited.

The Chassaignac’s tubercle or carotid tubercle is an 
anatomic marker for SLL. As an extrinsic landmark, the Chas-
saignac’s tubercle is characteristically palpable in the groove 
between the trachea and the sternocleidomastoid muscle at 
the C6 level and has been approximated to be 1.5 cm lateral 
to the midline.

As an intrinsic landmark, the carotid tubercle is the ante-
rior prominence of the transverse process of the sixth cervi-
cal vertebra and lies lateral to and at a slightly higher level 
than the posterior tubercle. It separates the carotid artery 
from the vertebral artery as an intermediate landmark. As 
the carotid tubercle is intrinsic, it has the benefit of consis-
tency in incision of the skin site that is independent from the 
position and extension of the cervical spine.12

Fig. 2  C5–C6 luxation: (A) Preoperative and (B) postoperative.

Table 1   Neurologic outcome (Frankel scale)

Frankel scale Postoperative score

A B C D E

Preop-
erative 
score

A 6 0 0 0 0

B 0 2 0 0 0

C 0 0 4 8 0

D 0 0 0 0 8

E 0 0 0 0 6a

aFour patients had radicular pain only without myelopathy.
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In our sample, the tubercle was identified in all the 
patients. Anatomic variabilities of the tubercle have been 
reported. In one study, the tubercles were present bilaterally 
63.3% and on right side only 23.3% and left side only 13.3%.13

Without intraoperative fluoroscopy, we were able to 
effectively and safely reduce subluxation, and place screws 
and plates without canal violation. Subluxation was partially 
reduced in four cases and in one case the plate was slightly 
malaligned. We are unaware of any studies reporting the use 
of the carotid tubercle for spinal leveling during subaxial cer-
vical spine surgery.

Clinical improvement was achieved in 22 cases (68.8%), 
an outcome similar to that of Isla et al14 (71.4%). Our good 
results could be explained by the low incidence of complete 
spinal injury (6/34) notorious for their poor prognosis. It is 
well documented that patients with incomplete cord injuries 
recover with a better prognosis than those with complete 
lesions.

Conclusions
Carotid (Chassaignac's) tubercle, a palpable intrinsic marker, 
is an anatomic landmark for SLL during surgeries for trau-
matic spine injuries in resource-limited settings. Extrin-
sic identification of carotid (Chassaignac’s) tubercle could 
be difficult in obese patients with short and wide necks. 
Although Chassaignac’s tubercle can easily be palpated in the 
majority of patients, it cannot be identified in 30% of cases by 
any extrinsic landmarks,15 implying radiological guidance is 
needed in such cases. Anatomic variabilities of the tubercle 
have been reported making its identification difficult.13
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