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INTRODUCTION: 
Traditionally, most humeral shaft fractures can be managed non-operatively with high union rates with functional bracing 
developed by Sarmiento. However, union rates have been demonstrated as better with surgical management in certain 
studies. Often, the cause of fracture nonunion is multifactorial. Transverse displaced fractures and middle to distal third 
fractures of the humerus have been reported in literature with higher rates of nonunion. High age, infection, and 
comorbidities such as diabetes and osteoporosis have been documented and labelled as contributors. Furthermore, 
modifiable factors such as smoking, NSAID/corticosteroid use, and poor patient compliance have also been reported to 
contribute to worse outcomes. The aim of this study was to describe factors associated with risk of nonunion, and the 
characteristics and treatment of nonunion in patients treated for humeral shaft fracture in our patient population. 
METHODS: 
Adult patients treated for humeral shaft fracture at one Level 1 center from December 2009-July 2020, screened via ICD-
10 code were retrospectively reviewed. Patient characteristics and radiographic analysis were recorded. Independent 
samples t-test was used for continuous variables, and chi squared or fishers exact test for categorical. P < 0.05 was 
considered significant. 
RESULTS: 
386 patients were included for analysis. 15.3% of patients went onto nonunion (mean time to diagnosis 122 days; Table 
1). Patients with nonunion were more likely have comorbid alcoholism (p <0.001) and hypothyroidism (0.048) and were 
significantly more likely to have been initially managed nonoperatively (p <0.001; Table 2). Mechanism was significantly 
associated (p 0.008). Of those with nonunion treated surgically initially, there were differences in the number and 
positioning of screws utilized in ORIF, including more screws distally (4.29+/-1.86 vs. 3.77+/-0.92, p 0.048) to the fracture, 
and fewer screws outside of the plate (0.41+/-0.87 vs. 1.13+/-1.44, p 0.045) in diagnosed nonunion. 11 patients 
diagnosed with nonunion required more than 1 revision procedure (mean 2.18). 27 patients diagnosed with nonunion had 
available documented radiographic union (range 56-872 days from date of nonunion diagnosis). 
DISCUSSION AND CONCLUSION: 
Traditionally, nonoperative management was considered the standard of approach with humeral shaft fractures. 
Sarmiento et al. were able to demonstrate successful union rate of 97% for humeral fractures treated 
conservatively. However, more recently there have been studies that have challenged this with results favoring operative 
treatment.5 In our population this hypothesis holds true, demonstrating increased risk of nonunion with initial nonoperative 
management. Patient factors such as smoking and metabolic derangement have been linked to increased incidence of 
nonunion; in our population, alcoholism and hypothyroidism specifically were significant risk factors. Surgical technique 
additionally plays a role in nonunion risk; in our population, more screws distal to the area of fracture confered increased 
risk of nonunion, which may have represented the working length of the construct utilized for fracture stabilization. Screws 
outside of the plate, typically utilized in lag screw fashion, confer decreased risk of nonunion, potentially informing 
meticulous surgical technique required for fracture reduction and compression across the fracture required for lag screw 
utilization. Nearly 19% of patients treated surgically for nonunion required more than one revision procedure, and risk of 
post-surgical infection more than doubled, demonstrating the patient morbidity associated with nonunion in this 
setting. Initial nonoperative management and configuration of the surgical construct in patients treated with ORIF are risk 
factors for development of humeral shaft fracture nonunion. Treatment and recovery from humeral shaft nonunion remain 
varied, warranting further study.



  
 


