Staged treatment is superior to single stage treatment for mfected humeral nonunions
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INTRODUCTION: Humeral nonunions are challenging to treat. Even after successful revision surgery, full functional
recovery is limited. The surgical treatment of aseptic humeral nonunions is well documented, but the literature is limited
regarding the treatment of infected humeral nonunions. Although thorough debridement, irrigation, and systemic
antibiotics remain the cornerstone in the treatment of an infected nonunion, it is unclear what the overall union rate is after
surgical treatment.
METHODS: We performed a retrospective analysis of a database of 2,012 long bone nonunions. Within the database are
271 humeral nonunions gathered from 9 level | trauma centers. We searched these humeral nonunions to identify those
that were infected prior to the nonunion procedure. A nonunion was considered septic in the presence of a draining sinus
or positive intraoperative cultures. Standard patient demographics, fracture characteristics, fixation techniques, bone
grafting, intraoperative culture results, and complications were collected. The primary outcome was overall union rate.
Secondary outcomes included post-operative complications.
RESULTS: A total of 33 patients with an infected humeral nonunion after initial surgical fixation that met inclusion criteria
were identified with adequate follow-up. The mean follow-up time for a confirmed infected nonunion was 17.3 months. The
median age at the time of index injury was 50, and although it trended towards younger (36) in those that ultimately
united, this was not statistically significant (p <0.13). Of the initial injuries, 43.5% were open. The initial fixation construct in
the majority of patients were plate and screws (81%). 94.1% of patients with a positive culture grew a single organism.
The definitive nonunion procedure for infected humerus nonunion was successful only 51% (n=17) of the time. Pre-
planned staged treatment was associated with successful union (76.5% vs 37.5%, p<0.024). Postoperative complications
were seen in 53.1% of patients and significantly more common in the persistent nonunion group (68.8% vs 25.0%,
p<0.013). Tobacco use, diabetes, BMI, and bone grafting did not appear to impact union.
DISCUSSION AND CONCLUSION: This study supports our hypothesis that infected humeral nonunions are challenging
to treat and are at high risk for persistent nonunion (48.5%). These findings suggest that further research into the best
treatment strategies for infected humeral nonunions is needed, and staged treatment is a promising strategy.



