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Abstract
Two patients presented with congenital basilar invagination manifesting as progressive myelopathy.
Both patients underwent surgery using a neuronavigation-assisted transoral-transpharyngeal
approach. The Brain-LAB Vector Vision navigation system was used for image guidance. The registration accuracies were 0.9 and 1.3 mm. After decompression, posterior stabilization was performed. Both
patients had an uneventful postoperative course. The transoral-transpharyngeal approach with the
neuronavigation system provides safe exposure and decompression for basilar invagination.
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Introduction
The surgical treatment of anterior upper cervical
spine and skull base disease remains challenging
because of the anatomical complexity and limited
surgical accessibility. The transoral pathway provides a direct route to lesions involving the craniocervical junction.9) The transoral-transpalatopharyngeal approach has been recommended by many
surgeons for extradural lesions because it offers
decompression between the midclivus and the upper
cervical level.1,2,8,10–12,14) Transoral operations have
been used for years to drain retropharyngeal
abscesses.7) The first series using the transoral
approach for atlantoaxial abnormalities was reported in 1962.6) The high rate of morbidity and
mortality associated with transoral approaches has
decreased with improvements in technology.4)
Basilar invagination may be primary, occurring
as a congenital craniovertebral junction malformation, or secondary to various disorders including
osteogenesis imperfecta, osteochondrodysplasias,
Arnold-Chiari malformation with or without syringomyelia, and trauma.3,7,15,16)
Here we describe the use of neuronavigation
during the transoral-transpharyngeal approach to
treat two patients with basilar invagination, which
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Fig. 1

Case 1. Axial bone window computed
tomography scans (A) before (arrow) and (B)
after odontoidectomy (arrow).

overcame the difficulties associated with surgical
access and the anatomical complexity of the upper
cervical spine and skull base.

Case Reports
Case 1: A 33-year-old male patient presented with
neck pain and myelopathy. Craniocervical computed tomography (CT) (Fig. 1A) and magnetic
resonance (MR) imaging were performed. The odontoid process height was 2.3 cm, up to the McGregor
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Fig. 2

Case 2. Sagittal bone window computed
tomography scans (A) before (arrow) and (B)
after odontoidectomy (arrow).

line, which is considered to indicate basilar invagination. Atlantoaxial deformation formed the basilar
invagination. The transoral-transpharyngeal approach was used. After orotracheal intubation, the
patient's head was fixed in a Mayfield clamp. The
Crockard retractor was used for retraction of the
mouth and to optimize the exposure of the posterior
pharyngeal wall. Registration was performed with
the infrared pointer by localizing the marker center
(VectorVision II; BrainLAB, Munich, Germany). The
registration accuracy was 1.3 mm. The soft plate
was incised. Then the sterile pointer was used for
determination of the odontoid process, C-1, and C-2.
Decompression of the anterior C1–2 complex and
odontoidectomy were achieved by drilling with a
Midas-Rex (Medtronic, Minn., U.S.A.). After decompression, the pharyngeal wall was closed without using fat. Stabilization was simultaneously performed by the posterior approach. The operation
was uneventful, and no neurological deficits occurred after surgery. Postoperative CT demonstrated total decompression of the odontoid process
(Fig. 1B). The patient had mediastinitis 10 days
after the surgery, but recovered following treatment and was discharged 19 days after the surgery.
Case 2: A 35-year-old female patient presented with
headache, neck pain, and hypesthesia of both arms.
Craniocervical CT (Fig. 2A) and MR imaging were
performed. The odontoid process height was 2.1 cm,
up to the McGregor line. The transoral-transpharyngeal approach and same procedures were used as in
Case 1 (Fig. 3). The registration accuracy was 0.9
mm. Decompression was performed. The surgery
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Case 2. Intraoperative neuronavigation
images of the transoral-transpharyngeal
approach showing (A) the pharynx wall, (B)
exploration of the odontoid bone, (C) navigation focusing on the odontoid process
(green lines), and (D) decompression with
odontoidectomy.

was uneventful with no neurological deficits.
Posterior stabilization was performed 3 days after
the first operation. Postoperative CT (Fig. 2B) and
MR imaging demonstrated total decompression of
the odontoid process. The patient was discharged 10
days after the first surgery.

Discussion
The routine transoral-transpharyngeal approach
requires a high-speed drill, a Crockard retractor
system, an operating microscope, and a flexible oral
endotracheal tube.1,12,13) Various monitoring systems
have been recommended including intraoperative
fluoroscopy and spinal cord monitoring,17) the
endoscopic transoral approach,7) and intraoperative
MR imaging.9) Stereolithographic biomodels are
advised for patient education, operative planning,
and surgical navigation.5) HALO fixation (HALO
Torque screwdriver, Hannover, Germany) has been
advised for image-guided transoral procedures.18)
The navigated transoral approach to the cranial base
and the craniocervical junction has been used in
three patients with chordomas and one patient with
rheumatoid atlantoaxial subluxation.19)
Intraoperative MR imaging9) and endoscopic
transoral surgery7) are currently advised for efficacy

H. C. Ugur et al.

308

and safety. These technological changes and the use
of intraoperatively acquired navigational data to
guide placement of spinal instrumentation can
eliminate the need for intraoperative fluoroscopy
and the risks inherent to radiation.9) The main advantages of the transoral approach are safety and
direct access to the craniocervical junction, shorter
operation time, and minimal trauma to the soft tissues, so reducing the risk of complications such as
pneumonia, fistula, and airway obstruction.
The present cases illustrate that neuronavigation
in the transoral-transpharyngeal approach allows
safer and more effective surgery for the treatment of
basilar invagination in complex anatomical areas.
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