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INTRODUCTION 

Atlantoaxial subluxation (AASL) is rare and mostly follows trauma but in our case the etiology was a degenerative 

cause to the cranio-vertebral junction (CVJ) [1]. Biomechanics include a repeated force of translation of C1 over 

C2 which leads to cord edema which gradually leads to cervical myelopathy. Most of the patients are 

neurologically intact [1,2]. Closed reduction and collar immobilization has been reported to be successful in a 

few cases though intact transverse axial ligament (TAL) is a prerequisite for conservative management [1,3]. 

Most of the previously reported cases have been managed with C1-C2 fusion [1]. We describe a patient with 

isolated ligamentous injury, without any fractures at CVJ and with neuro deficit managed with occipital cervical 

fusion. It is a rare case as most of the subluxation are a cause of trauma, Grisel syndrome or RA but this is a case 

of chronic degeneration of the transverse ligament leading to subluxation eventually leading to myelopathy of 

cervical spine. 

 

TYPES OF SUBLUXATION 

Table 1. Fielding Classification of AASL [4] 

Type 

I 

 Unilateral facet subluxation with intact transverse ligament. 

 Odontoid acts as a pivot point and there is no anterior subluxation.  

 Most common and benign type. 

Type 

II 

 Unilateral facet subluxation with 3 to 5 mm of anterior displacement.  

 Injured Transverse ligament 

 One facet acts as pivot point and one lateral mass is displaced 

Type 

III 

 Bilateral anterior facet displacement of > 5 mm. 

 Rare with higher risk of neurologic involvement or instantaneous death. 

 Both lateral masses are displaced 

Type 

IV 

 Posterior displacement of atlas (C1). 

 Rare with higher risk of neurologic involvement or instantaneous death 

 

The present report describes a case of type II subluxation with neurological involvement. 
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  ABSTRACT 
Atlanto-axial subluxation with cervical myelopathy is a rare condition that can occur mainly by trauma 

followed by Rheumatoid arthritis, Grisel syndrome, Down’s syndrome and various other metabolic 

disorders. It is characterized by excessive movement of atlas (C1) over axis (C2) either by bony or 

ligamentous abnormality. Due to its laxity the spinal cord may get damaged and cause neurologic 

symptoms. Reduction and fixation is needed for such instability.  

KEYWORDS: C1-C2 subluxation, Cervical myelopathy, Occipital C2 fusion. 
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Table 2. Nurick Classification: Cervical spondylotic myelopathy [5] 

Grade 0 

 

 Signs or symptoms of root involvement without spinal cord disease 

Grade I 

 

 Signs of spinal cord disease without difficulty in walking 

Grade II 

 

 Difficulty in walking without effect on employment 

 

Grade III 

 

 Difficulty in walking with effect on full-time employment 

 

Grade IV 

 

 Can walk only with aid or walker 

Grade V 

 

 Chair-bound or bed-ridden 

 

 

  

 

CASE REPORT 

This 55-year-old gentleman was apparently all right 

4 years back when he gradually developed difficulty 

in walking and imbalance. There was no history of 

trauma. No history of Koch’s, joint pain or any other 

metabolic disorders. His neurological examination 

was suggestive of he having decreased power in the 

upper limb with right shoulder grade 4, right elbow 

grade 3, right wrist grade 2 while the right lower 

limb power was 4 compare to the power of left 

upper and lower side which was grade 5. Grip was 

poor in the right hand. Hoffmann’s sign was positive 

in bilateral upper limbs. Bilateral Babinski sign was 

positive, All deep tendon reflexes were brisk; 

muscle tone was increased with clasp-knife 

spasticity present in all four limbs. Ankle and 

patellar clonus was present bilaterally. 

His X-ray cervical spine showed C1-C2 subluxation in 

flexion and extension views. Magnetic resonance 

imaging (MRI) of CVJ. Showed Mild subluxation of 

atlantoaxial joint (3.1 mm) with posterior 

displacement of dens causing narrowing of bony 

cervical spinal canal with reduced distance between 

posterior aspect of dens of C2 and anterior aspect 

of posterior arch of C1 vertebrae. Posterior 

displacement of dens is seen causing compression 

of cervical spinal cord at the level of C1 – C2 with 

significant cord focal oedema (figure 1). 

Atlas is slightly displaced anteriorly in relation to 

baso-occiput. RA factor was negative. ESR was 18 

mm at end of one hour and C reactive protein was 

negative.  

We managed this patient with occipital cervical 

fusion after reduction from a posterior approach 

using screws and rods construct and fusion with 

bone graft from iliac crest. Postoperative 

immobilization consisted of using a hard cervical 

collar for 6 weeks. Post operatively the patient was 

able to walk without any support and tone of the 

muscles in lower limb decreased, no tingling or 

numbness are present, no signs of local infection or 

inflammation. Nurick grade of the patient improved 

from grade IV to grade I {Figure 2). 

DISCUSSION 

Usually the cause of subluxation of C1 – C2 is 

traumatic if not then RA but our case was of 

idiopathic etiology. Most of the cases with 

neurological deficit is associated with odontoid 

fracture while our case was rare with no association 

of any fracture. Most would agree that non-

operative treatment has little, if any, role in the 

definitive treatment of occipital cervical dislocations 

or dissociations [6]. 
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Halo vest immobilization is most often used as a 
temporary means of stabilizing or reducing injuries 
until surgery can be safely performed. Longitudinal 
traction is contraindicated [6].  In an anecdotal case 
review, one group reported successful treatment of a 
patient with a distractive atlantoaxial injury in a halo 
vest [6]. The patient was reportedly without 
complication at 5-year follow-up. Others have 
reserved non-operative treatment for select patients 
who are neurologically intact [7]. However, the 
authors did not offer a reliable method for selecting 
appropriate candidates. 

The goals of OCF are to regain normal alignment, to 

ensure adequate neural tissue decompression and to 

achieve structural stability [8]. OC-C1-C2 joint is an 

Osseo ligamentous complex and extremely mobile; a 

component of the cervical spine. It is largely believed 

that flexion at OC-C1 is limited by impingement of 

odontoid tip and extension by the tectorial 

membrane. There occurs a small flexion-extension 

movement at C1-C2 joint (of 10.1-22.4 degrees) with 

transverse ligament limiting flexion and tectorial 

membrane along with C1-C2 articular joint limiting 

extension [8]. In our case we did not do 

decompression of the patient as the reduction was 

enough to release the pressure of the cord and fusion 

was done at occiput to C2 level, as the reduction 

achieved at c1- c2 level was unstable. 

 

The use of posterior screw/rod instrumentation 
constructs were associated with a lower rate of 
postoperative adverse events (33.33%) (p < 0.0001), 
lower rates of instrumentation failure (7.89%) (p < 
0.0001), and improved neurological outcomes 
(81.58%) (p < 0.0001) when compared with posterior 
wiring/rod, screw/plate, and on lay in situ bone 
grafting techniques [9].  
 
The surgical technique associated with the highest 
fusion rate was posterior wiring and rods (95.9%) (p 
= 0.0484), which also demonstrated the shortest 
fusion time (p < 0.0064) [9]. Screw/rod techniques 
also had a high fusion rate, fusing in 93.02% of cases 
[9].  
 
When comparing outcomes of surgical techniques 
depending on the disease status, inflammatory 
diseases had the lowest rate of instrumentation 
failure (0%) and the highest rate of neurological 
improvement (90.91%) following the use of 
screw/rod techniques [9]. Occipital cervical fusion 
performed for the treatment of tumors by using 
screw/rod techniques had the lowest fusion rate 
(57.14%) (p = 0.0089)[9].  
 
Traumatic causes of occipital cervical instability had 
the highest percentage of pain improvement with the 
use of screw/plates (100% improvement) (p < 0.0001) 
[9]. 

 

Figure 1.  MRI Cervical Spine 
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Figure 2. Post-operative X-ray of cervical open mouth AP and Lateral views 
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