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INTRODUCTION: 
Endoprosthetic reconstruction has become the mainstay of treatment to replace large segmental defects of bone. While 
these constructs are commonly used following musculoskeletal tumor resection, they can also be used in revision 
arthroplasty or following traumatic injuries. As a limb salvage procedure, endoprostheses have a high risk of potential 
adverse outcomes, including infection, aseptic loosening, and dislocation which frequently require reoperation, implant 
removal, or amputation. To date, no large study has examined whether the incidence of these adverse outcomes is 
different for patients undergoing endoprosthetic reconstruction based on their indication for surgery. In this study, we 
sought to determine if the indication for index endoprosthesis surgery (e.g., sarcoma, metastatic disease, revision 
arthroplasty, or trauma) was associated with long-term patient outcomes. 
METHODS: 
Institutional records were queried to identify all patients who underwent endoprosthetic reconstruction at a single tertiary 
academic hospital between 1999-2021. Patients were included if they had one of the following indications for surgery: 1) 
Sarcoma, 2) Metastatic disease, 3) Revision arthroplasty, or 4) Trauma. Patients with less than 2 years of follow up were 
excluded from the study. A retrospective chart review was performed to collect patient demographic and outcome 
information. Outcomes included indications for reoperation, time to first reoperation, number of reoperations, implant 
survival rate, time to implant removal, rate of amputation, and time to amputation. Sarcoma, metastatic disease, revision 
arthroplasty, and trauma groups were all compared against each other. Further analysis was performed by comparing 
oncological indications (sarcoma and metastatic disease) versus non-oncological indications (revision arthroplasty and 
trauma). Chi-square tests were performed to assess for significant differences in the incidence of categorical events 
between groups. Log-rank (Mantel-Cox) tests were performed to assess for significant differences in time-to-event 
analyses. 
RESULTS: 
Of the 892 endoprostheses performed since 1999, there were 288 that met the inclusion criteria for this study, including 
patients undergoing endoprosthetic reconstruction for sarcoma (n=148; 51%), metastatic disease (n=70; 24%), revision 
arthroplasty (n=42; 15%), or trauma (n=28; 10%). Demographic variables were similar between groups (Table 1). 
  
There was a significantly higher rate of all-cause revision surgery for non-oncological indications (36/70; 51%) compared 
to oncological indications (70/218; 32%) (p=0.02) (Table 2). The rate of all-cause reoperation was highest for the revision 
arthroplasty (23/42; 55%) and trauma subgroups (13/28; 46%), followed by metastatic disease (23/70; 33%) and sarcoma 
(47/148; 32%). Log-rank testing revealed a significant difference in reoperation-free survival between the four subgroups 
(p=0.004) (Figure 1A), as well as between oncological and non-oncological groups (p=0.0008) (Figure 1B). 
  
The rate of deep infection was highest for trauma (6/28; 21%), followed by revision arthroplasty (6/42; 14%), metastatic 
disease (9/70; 13%), and sarcoma (10/148; 7%). Log-rank testing revealed a significant difference in deep infection-free 
survival between the four subgroups (p=0.009) (Figure 1C), as well as between oncological and non-oncological groups 
(p=0.002) (Figure 1D). 
  
There was a significantly higher rate of aseptic implant loosening in the non-oncological indications group (6/70; 9%) as 
compared to the oncological indications group (3/218; 1%) (p=0.009). Rates of aseptic loosening were highest for revision 
arthroplasty (5/42; 12%) and trauma (1/28; 4%), followed by sarcoma (3/148; 2%). There were no cases of aseptic 
loosening in the metastatic disease group (0/70; 0%). Log-rank testing revealed a significant difference in aseptic implant 
loosening-free survival between the four subgroups (p=0.007) (Figure 1E), as well as between oncological and non-
oncological groups (p=0.006) (Figure 1F). 
  
There were no statistically significant differences in the rates of superficial wound problems, fractures, dislocations, 
amputations, or index endoprosthesis removal between the groups (all p>0.05). 
DISCUSSION AND CONCLUSION: 



Patients undergoing endoprosthetic reconstruction for non-oncological indications such as revision arthroplasty and post-
trauma have higher rates of deep infection, aseptic loosening, and all-cause reoperation. These results will be invaluable 
in counseling patients on the risk and benefits of endoprosthetic reconstruction based on their personal surgical indication.

 

 

 

 


