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INTRODUCTION: 
The presence of calcar comminution has been suggested to increase risk for failure after open reduction and internal 
fixation (ORIF) of proximal humerus fractures. However, the influence on range of motion (ROM) and patient reported 
outcomes (PROs) remains debated. The purpose of this study is to compare outcomes up to 1 year after proximal 
humerus ORIF between fractures with or without calcar comminution. 
METHODS: 
Patients >55 years old who underwent proximal humerus ORIF from 2015-2018 with at least 1 year of follow up were 
retrospectively identified. Injury radiographs were reviewed to determine AO/OTA fracture classification and assess for 
presence of calcar comminution. Visual analog scale (VAS) pain scores and PROMIS physical function (PF), pain 
interference (PI), and depression scores were obtained up to 1 year postoperatively. ROM values including active forward 
flexion (AFF), passive forward flexion (PFF), and external rotation (ER) were also recorded. Complications and 
reoperations during the first postoperative year were identified. Outcomes were compared between those with and without 
comminution using independent t-tests (continuous) and chi square analysis (categorical). Statistical significance was set 
at p<0.05. 
RESULTS: 
75 patients were included in this analysis, 26 comminuted and 49 non-comminuted. No differences in baseline 
characteristics were identified. A greater percentage of type C fractures were observed in the comminuted group 
compared to the non-comminuted group (50% vs 22.4%, p=0.04). Comminuted fractures had a higher complication rate 
than those without comminution (34.6% vs 14.3%, p=0.04). Comminution was also associated with a significantly higher 
revision/conversion rate (23.1% vs 2.0%, p<0.01). Comminuted fractures experienced decreased AFF at 3 and 6 months, 
ER at 6 weeks, 3 months, 6 months, and 1 year, and decreased PFF at all timepoints (Table 1). No differences in VAS 
pain scores or PROMIS PF, PI, or depression scores were identified at any timepoint (p>0.05). 
DISCUSSION AND CONCLUSION: 
Calcar comminution is associated with higher complication and reoperation rates and decreased ROM during the first year 
after proximal humerus ORIF. However, this did not lead to worse PROs at any timepoint. This highlights the importance 
of medial support for successful proximal humerus ORIF. Greater consideration of alternative surgical options may be 
warranted for proximal humerus fractures when calcar comminution is present.

 
 


