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Introduction 
The CVJ is an area which encompasses the occiput, 

axis, atlas,  and  supporting  ligaments1.  It  accounts  for 
approximately 25% of the vertical height of the entire 
cervical spine. Surgical exposure of the region around 
the foramen magnum and the first two cervical verte-
brae is necessary for lesions that threaten loss of 
stability and spinal cord compression, especially by 
dens.The endoscopic transoral approach provides a 
direct route ventral lesions of the craniovertebral 
junction 2 - 6. Removal of the lesion may be combined 
with stabilisation procedure in a second sitting. In 
other cases clinical symptoms may require a posterior 
fusion to be performed first followed later by an 
ablative procedure.

Materials and Methods
Patients: The following seven patients were operated 

in our department from Feb 2013 to June 2014:

l  Case 1- 16 years male with weakness of all 4 limbs
          with power 2/5 in all 4 limbs due to CV junction
           anomaly.

l  Case 2- 24 years male with weakness of all 4 limbs
          with power 2/5 in upper limbs and power 1/5 in  
          lower limbs diagnosed as a case of granulomatous
          lesion of odontoid.

l  Case 3-32 years male with weakness of all 4 limbs
          due to granulomatous lesion of odontoid

l  Case 4- 53 years male with weakness of all 4 limbs
          due to odontoid compressing the cord.

l  Case 5-54 year male with weakness of all 4 limbs
          due to odontoid compressing the spinal cord.
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Abstract 

BACKGROUND: The endoscopic transoral approach offers a risk-free access to midline and ventral lesions of the 
craniovertebral junction. Benefits of this approach include 1) Direct exposure to ventral lesions (bony pathology, 
granulation tissue etc) possible through this route alone; 2) Avascular plane of dissection through median pharyn-
geal raphe and clivus; 3) Less injury to brainstem structures as head is kept in an extended position.

METHODS: Endoscopic transoral approach (ventral route) was used to decompress the craniovertebral junction 
lesions. The odontoid process was drilled, to remove compression on the spinal cord. Stabilization of the cervical 
vertebra was done with occipitocervical fusion in the following week.

RESULTS: Cervicomedullary junction decompression through transoral odontoidectomy was done successfully in 
7 patients from February 2013 to June 2014 with minimal or no complications. On a 1-2 year follow-up, there was 
no evidence of CVJ instability and patients had improvement of neurological function.

CONCLUSION:The endoscopic transoral odontoidectomy is a better surgical technique for ventral lesion of the 
craniovertebral junction.
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9Fig 1 : MRI showing enlarged odontoid compressing
the spinal cord
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The odontoid process compressing the spinal cord was 
freed from the surrounding soft tissue attachments and 
drilled out by diamond burr leaving a thin plate of bone 
overlying the thinned out cruciate ligament and spinal 
dura. The residual egg shelled thin odontoid process 
was dissected from the spinal dura (Fig 4) till dural 
pulsations were encountered.

Patients were put on nasogastric tube feeding for one 
week. Stabilization of the cervical vertebra was done 
with occipitocervical fusion in the following week.

Results
Cervicomedullary junction decompression through 
transoral odontoidectomy was done successfully in 7 
patients. None needed tracheostomy or gastrostomy 
tube placement in the post operative course. From the 
first week itself, patients were started on liquid diet and 
later to regular diet. There were no postoperative 
complications like velopharyngeal insufficiency, 
cerebrospinal fluid leakage, infection, or meningitis. 
All 7 patients underwent posterior stabilisation after 
odontoidectomy. On a 1-2 year follow-up, there was no 
evidence of CVJ instability. Patients with power 2/5 
improved to 4/5 and patients with preoperative power 
more than 3/5 almost had near normal neurological 
function post operatively.

Discussion
Patients presenting with irreducible AAD with or 
without basilar invagination can be surgically managed 
by anterior or posterior approach. Posterior approach 7-10 
has become obsolete because of the increased risk of 
complications. Commonly performed anterior 
approaches are transoral and transnasal. Occasionally, 
transcervical    excision    of    the    odontoid    process,  
with anterior release and anterior fusion11, 12 or anterior 
release and posterior fusion13 has been done. Initially 
transoral odontoidectomy was done with the help of 
microscope. The procedure required palatal splitting for 
better exposure and so the incidences of complications 
were high. In our study, endoscopic transoral excision of 
the odontoid proved to be a safer and more effective 
approach. We have achieved excellent decompression 
with odontoidectomy and resection of C2 base and clivus 
in all patients. 

As compared to the microsurgical  technique, Pillai et al14 
reported better surgical exposure in the posterior 
pharyngeal wall and clivusregion by the endoscopic 
technique. Mazhar Husain et al15 were also able to 
achieve good decompression in their patients. Palatal 
splitting that is needed in the microsurgical technique 
(especially in basilar invasion) was avoided in all our 
patients. Similar results have been reported before16. 
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Fig 2 : Posterior Phryngeal Wall Spilt Incision Made

Fig 3 : Showing Arch Of Atlas Being Drilled

Fig 4 : Showing Showing Delineation of Odontoid
Process

10

l  Case 6 - 14 years female with paresis of all 4 limbs
           with power 4/ 5 in all 4 limbs diagnosed as 
          granulomatous lesion of odontoid. 

l  Case 7 – 35 years female with paresis of all 4 limbs
          due to rheumatoid arthritis involving cervical spine.

Plain radiographs and dynamic polytomography 
formed the preliminary imaging6. For an accurate 
visualization of the lesion, computerized tomography 
(CT) with 3D reconstruction and magnetic resonance 
imaging (MRI)were taken(Fig 1).

Surgical technique
Patients were put under general anesthesia through 
orotracheal intubation. With the surgeon on the right 
side of the patient, endotracheal tube was fixed in the 
left. Using o degree Hopkins rod Telescope posterior 
pharyngeal wall was split open through a linear midline 
incision (Fig 2) extending from the upper border of the 
first cervical vertebra to the lower border of the second 
cervical  vertebra,  ligaments  split  in  midline  and 
longitudinal muscles retracted laterally, arch of atlas 
identified and drilled out exposing the underlying 
odontoid process (Fig 3).



Compared to the microscopic excision which requires a 
2.5 to 3cm mouth opening, this procedure was done 
with just a 1.5cm gap. Surgery could be performed in an 
extended or flexed neck position. We encountered 
intra- operative difficulty in dural closure and post 
operative dysphagia for up to 2 to 3 weeks. Even with 
risk of contamination by oral bacterial flora, there was 
not any incidence of infection. The endoscopic transna-
sal approach to CVJ lesions also reveals a comparable 
result in safety and efficacy17- 20 with added advantage of 
early oral   feeding,   avoidance   of   palatal   splitting,   
less  occurrence of tongue edema and infection. Its 
drawback lies in the difficulty in excision of lesions in 
lower body of C221. The choice between transoral and 
transnasal approach was decided by the radiological 
line drawn along the floor of palate to the posterior 
pharynx (nasopalatal line). This serves as the reference 
point to assess the location of the lesion. Lesion high 
above the nasopalatine line can be easily accessed by 
endoscopic transnasal approach. Lesion just above the 
nasopalatine line can be dealt by both transoral and 
transnasal approach22,23. Whereas, lesions below the 
reference line is safely approached transorally.  The 
transoraland transnasal approaches do have their own 
restraints. Patients may need an additional posterior 
approach    for    atlantoaxial    fusion11.    Endoscopic 
transcervical  single - stage anterior release, reduction, 
and posterior fixation (with video guidance) were 
found to be effective 11, 24. An artificial atlanto-odontoid 
joint could be implanted, which provides stability and 
preserves rotatory movements after odontoid 
resection25. A single - stage transoral procedure using 
atlantoaxial reduction plate for fixed AAD avoids the 
need for resection of dens and clivus or a posterior 
fusion process.

Meticulous preoperative assessment of the airway and 
pulmonary status was done for all patients. In those 
with unstable spine, awake intubation was performed 
to prevent injury to the spinal cord. We did immediate 
extubation after surgery for all except in those who had 
difficult  airway   or   post  -  operative   tongue /  pharyngeal 
edema. In the latter, ET was kept for a few more days.

As with pre-operative respiratory function, the status 
post surgery should also be monitored26. We have 
observed that there is more deterioration of pulmonary 
reserve (Functional vital capacity, forced expiratory flow 
etc)in the AAD group than in patients undergoing 
surgery for compressive cervical lesions.

Conclusion
The endoscopic transoral odontoidectony is a better 
surgical    technique    for    ventral    lesion    of    the   
craniovertebral junction. It provides a direct visualization 
of the lesion which is further improved with angled 
endoscopes. It carries the distinct  advantages of a safe 
and complete decompression  of  the  lesion  with  
minimal  mouth opening  and  avoidance  of  palatal  
splitting. Complications like meningitis or velopharyngeal 
insufficiency is negligible. Occipitocervical fusion and 
tracheostomy is seldom needed in this approach.
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