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Idiopathic Os Odontoideum in Children: Outcomes of 
Conservative and Surgical Treatment

Os odontoideum refers to a piece of cortical bone
above the hypoplastic dens, that may result into 
atlantoaxial (C1/C2) instability and transient
neurologic deficits. Permanent spinal cord injury
appears to be very rare. The aetiology of this
condition is unclear. 

Recommendations for surgical management in these
patients vary. A documented neurologic deficit has
been regarded as the only widely accepted indication
for cervical spinal arthrodesis in os odontoideum.

In this multicenter retrospective study our goal is to 
examine the clinical and radiographic presentation,  
the outcomes of conservative and surgical treatment, 
and to compare these parameters between idiopathic
and age- and treatment-matched non-idiopathic
children.

Conservative treatment using observation with or
without activity restriction is a safe option in the
idiopathic child when the child is neurologically
intact and does not present atlantoaxial instability. 

Successful spinal fusion was obtained in all idiopathic
children undergoing rigid cervical instrumentation. 
Idiopathic children with os odontoideum undergoing
spinal fusion had significantly less complications and 
non-union than non-idiopathic children.

Posterior cervical arthrodesis resulted into significant
improvement of neurologic motor function. 

Discussion

Background

We identified 102 children with os odontoideum from 
11 academic medical centers in Finland and United 
States between 2000 and 2016 with minimum of 2-
year follow-up. 44 of these patients were idiopathic, 
ten of who received conservative and 34 operative
treatment. We matched these children with non-
idiopathic children with a developemental syndrome 
who had os odontoideum based on age at diagnosis 
and treatment.

We collected the following clinical data: symptoms 
leading to the diagnosis, presence of neck pain, 
torticollis, cranial nerve deficit, along with 
preoperative, postoperative, and final follow-up 
neurologic function with the Japanese Orthopaedic
Association scoring system. Atlantoaxial distance and 
space available for cord were measured from pre- and 
postoperative MRIs.

Patients and Materials
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The idiopathic group had significantly less severe 
radiographic cervical instability and less neurologic 
compromise pre- and postoperatively than the non-
idiopathic group (p<0.05). 

All conservatively treated children remained 
asymptomatic during the follow-up.

The risk of complications (OR 0.23, 95%CI 0.07 –
0.76) and non-union (OR 0.20, 95%CI 0.04 – 0.99) 
after cervical arthrodesis were significantly lower in 
the idiopathic than in the non-idiopathic group.

Number of patients reporting neck pain reduced 
significantly in both groups. 

Results


