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INTRODUCTION: Management principles for septic long bone nonunions (SLBNU) include eradication of existing
infection through surgical debridement, fracture stabilization, and antibiotic treatment. This study assessed the association
between cultured organism species and outcomes of septic long bone nonunion treatment.
METHODS: Adult patients with septic long bone nonunion repair at a single institution from 2014-2023 were
retrospectively reviewed. Septic nonunion was defined as a nonunion associated with either a history of positive nonunion
cultures from an outside hospital prior to study site presentation or a positive culture from nonunion surgery at the study
site. Patients with incomplete data, <6-months follow-up without osseous union, or nonunion resulting from osteotomy,
fusion, or pathologic fracture were excluded. Initial injury and patient characteristics, surgical and antibiotic treatments,
cultured organisms, and outcomes were collected. The primary outcomes were osseous union and unplanned operations
after index study-site nonunion repair to address infection or to promote union.
RESULTS:
One hundred and one patients with septic nonunions, were included. Mean age was 52 years (range 18-89) and 73%
were male. Mean follow-up from definitive nonunion repair was 22 months (range 1.4-92.5) (Table 1). At final follow-up,
86% (87/101) achieved radiographic union. Patients with negative index study site nonunion cultures (n=20) were more
likely to have at least one unplanned procedure versus patients with positive nonunion surgery cultures (n=81); (60% vs.
30%, p=0.018) (Figure 1). Polymicrobial infections (in those with positive index study site nonunion cultures) were
associated with double the rate of having at least one or more unplanned operation compared to monocolonized patients
(43% vs. 18%, p=0.014). Patients with both gram-positive and gram-negative bacteria had higher rates of unplanned
operations than those with multiple bacteria of the same gram classification, (75% vs. 28%, p=0.007). Initial acute fracture
treatment with external fixation was associated with development of polymicrobial infections (54.5% vs 25.4%, p=0.013).
No differences in final union rates across bacterial species were observed (p>0.9) (Figure 2).
DISCUSSION AND CONCLUSION: Organisms cultured from septic long bone nonunions play a significant role in the
number of operations needed to achieve clinical resolution. Those with polymicrobial infections may deserve more
aggressive initial eradication efforts, as this group had a higher rate of unplanned operations to manage infection or to
promote union.
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