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[Abstract] Objective To study the outcome of the transoral reduction and fixation of basilar
invagination and atlantoaxial dislocation, to evaluate this novel technique involving a microscope - assisted
anterior release and reduction and fixation through a transoral -transpharyngeal approach and describe the
safety and efficacy of a new minimal invasive technique for the irreducible atlantoaxial dislocation (IADD).
Methods A prospective clinical study was performed. Three consecutive irreducible atlantoaxial
dislocation patients underwent a microscope - assisted anterior release and reduction and fixation through
transoral -transpharyngeal approach. Transoral atlantoaxial reduction plate (TARP) for anterior fixation and
autologous morselized bone grafting were used during the operation. The Japanese Orthopaedic Association
(JOA) scoring system was used to evaluate each patient’s neurological status pre- and post-operatively, and
serial MRI and radiographs were used to evaluate the status of the reduction including the atlantoaxial
interval and cervicomedullary angle were also measured. The clinical features, imaging data, special
preoperative preparation, surgical approach, skills and postoperative complications of the 3 cases were
analyzed. Results The average operation time was 130 min (110 min, 130 min, 150 min, respectively) and
the mean estimated blood loss was 150 ml (100 ml, 200 ml, 150 ml, respectively). According to the
postoperative CT all the 3 plates and 12 screws were appropriately placed and fixed. All cases of basilar
invagination and atlantoaxial dislocation were corrected differentially in terms of anatomic reduction and
neurological disturbances were reversed remarkably. The improvement rate of spinal cord function was
75.00%, 40.00%, 56.25%, respectively according to JOA score, average improvement rate was 57.08%, and
average recovery rating was "good". Postoperative nosocomial intracranial infection occurred in one case
and was cured finally. Conclusion Microscope-assisted transoral-transpharyngeal reduction and fixation
for the treatment of basilar invagination and atlantoaxial dislocation is feasible and valuable.
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Figure 1 Case 1, female, 22 - year old. Clinical diagnosis:
congenital malformation of atlanto - axial, basilar invagination,
Chiari malformation type I , atlanto-axial dislocation after cervico-
occipital decompression.  Preoperative CT scan examination
shows atlanto-axial dislocation, basilar invagination and axial up-
dislocation (Panel la). Preoperative CT scan examination shows
skull base, atlanto-axial lateral masses and the joints of lateral
masses malformation (Panel 1b). Picture of intraoperative X-ray
mapping (Panel 1c). Preoperative MRI shows obvious cervical
cord compression, syringomyelia and postoperative defect of
occipital bone (Panel 1d). Postoperative MRI shows anatomic
reduction and cervical compression released (Panel le)
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Figure 2 Case 2, male, 48-year old. Clinical diagnosis: basilar invagination, congenital malformation of atlanto - axial, atlanto - axial
dislocation. Preoperative MRI shows atlanto-axial dislocation, basal angle 165°, medulla oblongata angle 120° (Panel 2a). Postoperative
MRI shows anatomic reduction and cervial compression attenuated (Panel 2b). Postoperative CT examination shows osseous anatomic
reduction (Panel 2c¢)
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Figure 3 Case 3, male, 43-year old. Clinical diagnosis: basilar invagination, congenital malformation of atlanto - axial, atlanto - axial
dislocation. Preoperative CT shows the atlanto-axial joint space is 12 mm (Panel 3a). Preoperative CT shows atlanto-occipital fusion,
atlanto - axial dislocation, odontoid shift to the rear 12 mm (Panel 3b). Postoperative CT shows position of the internal fixation is
appropriate (Panel 3c). Postoperative X -ray shows position of the internal fixation is appropriate (Panel 3d). Preoperative MRI shows
cervical cord compressed, Klaus’s index is 2.60 mm, medulla oblongata angle is 125° (Panel 3e). Postoperative MRI shows odontoid tip
has been resected, position of the internal fixation is appropriate, epidural inflammatory hyperplasia emerges in front of the medullary
cervical cord junction region, medulla oblongata angle presents no amendment (Panel 3f)
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