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INTRODUCTION: Humeral shaft fractures represent 1-5% of all fractures and are increasing in incidence. The majority of
the existing literature on humeral shaft fractures is mixed regarding outcomes of surgical versus nonsurgical
management. Several recent randomized controlled trials have shown improved union rates and outcomes in patients
treated surgically. However, many studies show no difference in time to clinical union (absence of pain and motion at
fracture site) or ultimate range of motion (ROM) with surgical treatment, but higher rates of nonunion and malunion with
nonsurgical treatment. Additionally, there is limited data showing similar functional outcomes with surgical and nonsurgical
management. We hypothesized that patients treated surgically would have a faster time to radiographic union and
improved functional outcomes relative to patients treated nonsurgically.

METHODS: This was a retrospective cohort study performed at a single healthcare system. All humeral shaft fractures
treated between 2010-2020 were identified using ICD-9, -10, and CPT codes. Exclusion criteria were age less than
eighteen, bilateral fractures, pathologic fracture, periprosthetic fracture, humeral neck fracture, intra-articular fracture, or
history of a previous ipsilateral humeral shaft fracture. This resulted in a sample size of 517 patients. Seventy-nine of
these patients had no follow-up information and were included in analysis of patient demographics, fracture
characteristics, and initial treatment, but excluded from outcomes analysis. Information on demographics, fracture,
treatment, and outcomes was collected through chart and radiograph review. These measures were compared between
patients treated surgically and nonsurgically.

RESULTS: A total of 517 adult patients with unilateral humeral shaft fractures were identified, 233 were treated
nonsurgically and 284 were treated surgically with open reduction internal fixation (ORIF) or intramedullary nail (IMN).
Patients treated surgically had a mean age of 50.2 years relative to 59.9 years in patients treated nonsurgically (p<0.001).
A higher proportion of the nonsurgical group were female and unemployed than the surgical group (p=0.007 and p<0.001
respectively) (Table 1). Ground level fall as a mechanism of injury was significantly more common in the nonsurgical
group than in the surgical group (75% of patients vs. 46.8%, relatively, p<0.001). The humeral shaft fracture was also
more likely to be an isolated injury in the nonsurgical group (93.1% vs. 72.5% respectively, p<0.001) (Table 2). Patients
treated surgically had significantly faster time to radiographic union at a median of 113 days versus 161 days in
nonsurgically-treated patients (p=0.001). The surgical group was made weight-bearing as tolerated at a median of 84
days, significantly less time than the nonsurgical group at a median of 98 days (p=0.002) (Figure 1). There was no
difference in complication rates between groups. There were no differences in range of motion at time of radiographic
union. However, at time of last follow up, patients treated surgically were up to two times more likely to achieve full
shoulder forward elevation than those treated nonsurgically (p=0.011) (Table 3).

DISCUSSION AND CONCLUSION:

Majority of the existing literature on humeral shaft fractures compares the rate of union between different treatment
modalities, but this is the first study we are aware of to examine the time to radiographic union. Additionally, there is
limited literature examining functional outcomes following these injuries that largely shows no differences based on type of
treatment. To our knowledge, this is the first study to measure time to WBAT as a metric in comparing outcomes of
humeral shaft fractures. In this study, WBAT was achieved significantly earlier in those undergoing surgical management.
Earlier weight-bearing may indicate an earlier return to work, earlier ability to perform ADLs independently, and overall
improved outcomes.

To our knowledge, this is the largest single system cohort study examining outcomes in humeral shaft fractures. We found
that surgical treatment of humeral shaft fractures leads to faster time to radiographic union and weight-bearing than
nonsurgical treatment, without increased complications. This may allow for an earlier return to work and activity and
contribute to an overall lower cost to society, however further studies are needed to examine this fully.
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Figure 1: union

Time to Radiographic Union and WBAT by Treatment Cohort
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