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INTRODUCTION: 
Proximal humerus fractures are one of the most common fractures amongst the elderly. Some patients may elect to 
attempt non-operative management in an effort to avoid surgery. However, trials of non-operative management may fail 
due to pain or unsatisfactory function. The impact of delaying surgical treatment with total shoulder arthroplasty is unclear. 
The purpose of this study is to assess the effect of timing on the complication rate and revision-free survivorship after total 
shoulder arthroplasty for proximal humerus fractures. 
METHODS: 
The New York Statewide Planning and Research Cooperative System (SPARCS) database was queried from 2010 to 
2020 for patients who presented with proximal humerus fractures and subsequently underwent total shoulder arthroplasty 
using ICD and CPT codes. Patients were  categorized into early or late TSA depending on the length of time between 
initial injury presentation and procedure. Patients who underwent TSA within 30 days were considered as the “early” 
group. Patients who underwent TSA after 6 months were considered the “late” group. Demographic variables, overall rate 
of revision and complications at 3 and 12 months were collected and compared. A Cox proportional hazards model 
controlling for age, gender, race, insurance and Elixhauser comorbidity index was performed. A cumulative hazard plot 
and a log-rank test were performed. Statistical significance was set at p < 0.05. 
RESULTS: A total of 4,143 patients were included (n = 3,335 early, n = 808 late). Patients in the late group were younger, 
more likely to be male, more likely to be white, more likely to have private insurance, and more likely to be a smoker. 
(Table 1) At 3 months from surgery, the late group had a lower rate of dislocations (p = 0.007) but more revisions (p = 
0.043). (Table 2) At 12 months, the late group had lower rates of dislocation (p = 0.002) but greater a rate of revisions (p = 
0.003) and readmissions (p = 0.001). Overall, the late group had a significantly increased rate of revision at 3.0% vs. the 
early group at 1.0% (p < 0.001). When controlling for age, gender, race, insurance and Elixhauser score, the late group 
had an increased hazard ratio of 2.10 (95% CI: 1.22-3.59; p = 0.007). (Table 3) The log-rank test and the cumulative 
hazard plot demonstrate that the late group has a significantly greater cumulative hazard rate (p < 0.001). 
DISCUSSION AND CONCLUSION: Our study indicates that late reverse total shoulder arthroplasty after a proximal 
humeral fracture is associated with increased revision rates and lower revision-free survivorship. Patients should be 
counseled that delaying rTSA after a proximal humerus fracture may result in an increased risk for needing additional 
surgery. 


