Identification of risk factors for odontoid fracture
nonunion: Predictive modelling in a retrospective

multi-center approach.
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Abstract

Background:

Type Il and Il odontoid fractures represent the most common cervical spine fracture
in elderly and are associated with a relatively high rate of pseudarthrosis. Odontoid
fracture nonunion can lead to severe sequelae, such as persistent neck pain, and

myelopathy. Also, the management of odontoid fractures is controversial, and



treatment modalities range from conservative treatment to extensive surgical

stabilization and fusion.

Research question:
The underlying aim of this study is to assess if the choice of treatment affects osseous

union and to identify potential risk factors for odontoid fracture nonunion.

Design:

This study is a retrospective analysis of data from a total of 419 individuals who
sustained odontoid fracture and were treated in either of four hospitals in Austria and
Germany.

Methods:

We included the following potential contributing factors for fracture nonunion in 5-fold
cross-validated extreme gradient boosted (XGBoost) and binary logistic regression
models: age, gender, fracture displacement, injury mechanism, fracture classification
(Anderson 1l vs 1l), presence of comorbidities, and treatment method (conservative,
anterior or posterior screw fixation, cervico-occipital fusion). Performances of the
different models were compared using the area under the receiver operating
characteristic curve (AURQOC).

Results:

In our cohort 189 (45%) had radiologically confirmed dens nonunion six months post-
injury. Rates of nonunion were significantly different between the treatment groups
(p<0.001) with the highest rate in the conservatively treated group. The factors age,
fracture classification, conservative treatment, anterior screw fixation with one screw,

and cervico-occipital fusion showed the highest model contributions in the XGBoost.

Conclusion:
Higher age, Anderson type Il, conservative treatment, and surgical anterior screw

fixation with one screw are the main risk factors for odontoid nonunion.



