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INTRODUCTION: Pilon fractures pose a significant challenge in orthopedics due to soft tissue injuries and potential for 
poor outcomes. This study aims to identify risk factors for adverse outcomes in the treatment of pilon fracture, specifically 
regarding the timing of definitive fixation. 
METHODS: 
A retrospective chart review of adult patients treated for pilon fractures between May 2016 to December 2023 was 
performed across four US tertiary care centers. Cases were identified using CPT codes. Patients were grouped by fixation 
strategy, including patients treated with staged fixation (i.e. one or more surgical intervention prior to final definitive 
fixation, including initial temporization with external fixation, or staged definitive fixation) or unstaged fixation (including 
single stage primary definitive fixation or definitive fixation with ringed fixator). Descriptive statistics characterized the 
patient population. Logistic regression with backward stepwise AIC selection identified independent predictors of 
unplanned return to the OR (uRTOR) and incidence of any postoperative complications, including wound dehiscence, 
wound drainage, soft tissue breakdown, superficial or deep infection, nonunion, symptomatic hardware, or compartment 
syndrome. An alpha of 0.05 determined statistical significance, and analyses were performed using R statistical software 
(R Core Team, 2024). 
RESULTS: 
1,051 fractures met inclusion criteria (55% male, mean 50 years old). 703 (67%)  were treated via primary definitive 
management, 348 (33%) via staged fixation. 7.9% of patients were treated with definitive external fixation without staged 
fixation; 6% of patients were treated with staged fixation without initial external fixation (Table 1). Patients treated with 
staged fixation were more often male (65% vs. 51%, p <0.001), to have sustained their injury via motor vehicle accident (p 
<0.001), to have more additional fractures (p 0.013), to qualify as polytrauma (30% vs. 22%, p 0.008), and to have open 
fractures (33% vs. 13%, p <0.001). Staged fixation were more likely to have history of substance use (p 0.002) and to be 
current or former smokers (p 0.001). Staged fixation were more likely to go onto nonunion (13% vs. 3%, p < 0.001), with 
increased incidence of any complication (26% vs. 18%, p 0.003). 21% of patients experienced at least one postoperative 
complication (Table 3). uRTOR was higher in patients treated with staged fixation (21% vs. 14%, p 0.006), including for 
hardware removal (19% vs. 11%, p 0.013) and revision for malunion/nonunion (13% vs. 2.6%, p <0.001). Mortality within 
1 year was 1.3%, and did not vary between groups (p 0.6). Significant factors predictive of postoperative complication 
overall included external fixator at initial surgery (OR 4.27, 95% CI 2.04, 9.26), osteoporosis (OR 9.93, 95% CI 1.81, 
73.5), and former smoking status (OR 3.17, 95% CI 1.55, 6.46). Staged surgery was protective (OR 0.39, 95% CI 0.18, 
0.84). Significant predictors of uRTOR included open fracture (OR 4.13, 95% CI 2.31, 7.46), and any complication (OR 
9.19, 95% CI 5.40, 16.0). Alcohol abuse was not associated with a higher uRTOR (OR 0.27, 95% CI 0.07, 0.77). 
DISCUSSION AND CONCLUSION: 
Staged fixation is often necessary for complex cases involving polytrauma, open fractures, and higher-risk patients, but is 
associated with nonunion and uRTOR compared to primary definitive fixation. Key risk factors for postoperative 
complications include use of initial external fixation, osteoporosis, and former smoking status, while open fractures 
significantly predict the need for uRTOR. Interestingly, staged surgery itself appears to be protective against overall 
complications when controlling for other variables, suggesting that appropriate patient selection and timing of definitive 
fixation may mitigate some risk. These findings emphasize the importance of careful preoperative planning regarding 
decisions between immediate vs. delayed definitive fixation.



 

 

 

 


