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INTRODUCTION: Prosthetic joint infections (PJI) of megaprostheses are associated with high failure rates and treatment 
strategies are limited. Although spacers seek to locally deliver antibiotics at high doses, studies have reported a rapid 
reduction to subtherapeutic levels within 24 hours of implantation. Absorbable calcium sulfate (CS) beads have been 
promoted as an alternative for local antibiotic delivery. However, there are no studies covering the use of CS beads in 
megaprosthesis PJIs and their efficacy in this setting remains unknown. Our study sought to assess the efficacy of 
antibiotic-loaded calcium sulfate beads in megaprosthesis PJIs in terms of PJI reinfection, reoperation, and revision. 
METHODS: We conducted a retrospective chart review of our institutional megaprosthesis database to identify patients 
who received antibiotic-loaded CS beads as part of the PJI surgical strategy between 2000 and 2022. Inclusion criteria for 
cases were: 1) diagnosis of PJI after megaprosthesis implantation according to Musculoskeletal Infection Society (MSIS) 
criteria; 2) intraoperative use of calcium sulfate beads as adjunct to surgical management; and 3) minimum follow up of 
one year or occurrence of primary outcome before. Fourteen patients who received calcium sulfate beads as adjunct 
treatment (cases) were identified (Figure 1). All patients underwent either DAIR plus or two-stage revision as main 
surgical treatment (Figure 2). Cases were compared against 50 patients with megaprosthesis PJIs treated with DAIR plus 
or two-stage revision without addition of calcium sulfate beads (controls). The primary outcome was survivorship free of 
any PJI at 90 days and 1 year after index PJI surgery. Secondary outcomes were survivorship free of any revision and 
free of any reoperation at the 90-day and 1-year timepoints. Differences in continuous variables were compared using 
Mann Whitney U test. The chi-square test was used to compare categorical variables. Survival was assessed using the 
Kaplan-Meier method. 
RESULTS: 
No differences in clinical and demographic characteristics were found between patients treated with and without adjunct 
calcium sulfate beads (Table 1). Median follow-up time was longer in the group that did not receive calcium sulfate beads. 
Gram-positive organisms were the most common pathogens in both groups (Table 2). 
PJI recurrence-free survival at 90 days was 79% in patients treated with calcium sulfate beads (cases) and 88% in those 
that did not receive beads (controls) (p=0.36). One-year PJI recurrence-free survival was 50% and 71% for cases and 
controls, respectively (p=0.13) (Figure 3A). No differences in reoperation-free survival at 90 days (79% vs. 86%, p=0.53) 
and at one year (63% vs. 64%, p=0.98) were seen between the case and control groups (Figure 3B and 3C). Likewise, 
there were no differences in revision-free survival between the case and control groups at 90 days (79% vs. 94%, p=0.09) 
and one year (71% vs. 72%, p=0.84) after index surgery for PJI. 
DISCUSSION AND CONCLUSION: 
In this retrospective study, addition of calcium sulfate beads did not lead to higher treatment success rates in patients with 
megaprosthesis PJIs. Considering the substantial cost associated with their use and absence of large-scale studies on 
their complication profile, routine utilization of calcium sulfate beads for PJI is not justified. Future investigations should 
prioritize prospective studies that compare efficacy rates and complication profiles while carefully controlling for potential 
confounding factors. Furthermore, it is crucial to identify the specific patient population in which the use of calcium sulfate 
beads may prove beneficial.

 

 

 

 

 

 


