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INTRODUCTION: 
Odontoid fractures constitute a significant percentage of all cervical fractures. Odontoid fractures follow a bimodal age 
distribution, being most common in individuals younger than 8 or older than 70 years old. In the case of geriatric odontoid 
fractures (i.e. patients over 60 years of age), the current literature demonstrates a high mortality in those managed non-
operatively; however, the approaches to surgical intervention are controversial in this population. The objectives of this 
study were to compare the 30-day outcomes and complications in acute geriatric odontoid fractures managed with 
anterior odontoid screw fixation (AOS) versus posterior spinal fusion (PSF). 
METHODS: Patients greater than 60 years of age with odontoid fractures managed via anterior odontoid screw fixation or 
posterior cervical fusion were identified in the American College of Surgeon’s National Surgical Quality Improvement 
Database (ACS NSQIP) from January 1, 2015 – December 31, 2020. Patients underwent propensity matching between 
AOS and PSF cohorts controlling for sex, age category, body mass index (BMI) category, and American Society of 
Anesthesiologists (ASA) class. Various 30-day outcomes, surgical, and medical complications were compared between 
matched and unmatched cohorts. Multivariate analyses were conducted to determine independent predictors of 
perioperative outcomes of interest. 
RESULTS: 
A total of 532 patients meet inclusion criteria: 119 AOS and 415 PSF. There were baseline differences in demographic 
variables and medical comorbidities between the two groups prior to matching. Patients in the PSF group were more likely 
to be aged 60-69 years (28.7% vs. 19.3%, p=0.042) and more likely to smoke (15.2% vs. 5.0%, p=0.004) (Table 1). PSF 
had significantly longer operative times, on average, compared to the AOS group (169.9 +/- 61.8 mins vs. 89.5 +/- 49.5 
min, p<0.001) (Table) 
After propensity score matching, a total of 222 patients were included (111 AOS and 111 PSF), with similar demographic 
variables and medical comorbidities between groups (Table 2). In the matched cohorts, rates of readmission, reoperation, 
mortality, and overall medical complications were similar between groups (Table 3). Posterior fusions were associated 
with a significantly higher rate of non-home discharge (71.0% vs. 50.0%, p=0.011) and overall surgical complications 
(14.4% vs. 0.0%, p<0.001) compared to the AOS group, however (Table 3). Rates of pneumonia were higher in the AOS 
group compared to the PSF cohort (11.1% vs 1.1%, p=0.010). 
In the entire cohort, multivariate analyses determined anterior-based approaches to fusion to be significantly associated 
with reoperation (RR = 2.770 [1.115-6.897]) and posterior fusions to be independently predictive of non-home discharge 
(RR = 1.750 [1.095-2.797]) (Table 4). 
DISCUSSION AND CONCLUSION: 
Anterior odontoid screw fixation yielded shorter operative times, lower rates of non-home discharge, and lower overall 
surgical complications in treating geriatric odontoid fractures relative to posterior spinal fusion in matched cohorts. 
Posterior fusion was independently predictive of non-home discharge on multivariate analysis. However, on multivariate 
analysis, anterior odontoid screw fixation was independently associated with unplanned reoperation. Anterior odontoid 
screw fixation and posterior spinal fusion have different perioperative complication profiles. Patients should be counseled 
appropriately on the differences in short-term perioperative outcomes between these two procedures. 



 

 

 

 

 


