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Response/Recommendation: Unknown. There is limited data to compare prosthetic joint 

infection rates of bone grafting or that of metal reconstruction in revision surgery due to 

heterogeneity of the current available literature.  

 

Strength of Recommendation: Limited   

 

Rationale: A comprehensive literature review was performed to identify all studies on prosthetic 

joint infection (PJI) in revision surgery when bone-grafting or metal reconstruction was used. 

Searches for the terms “shoulder replacement”, “joint replacement”, “infection”, “prosthesis-

related infection”, “reoperation”, “bone grafting”, “allograft”, “patient-matched”, and “prosthesis 

and implant” were performed using the search engines PubMed and Google Scholar which were 

searched through January 2025. Inclusion criteria for our systematic review were all English 

studies (Level I-IV evidence) that reported on prosthetic in cases of revision shoulder arthroplasty.  

Exclusion criteria were non-English language articles, nonhuman studies, retracted papers, case 

reports, review papers, studies with less than <10 patients in the sample size, studies without 

clinical follow-up/infection rates, and technique papers without patient data. PRISMA (Preferred 

Reporting Items for Systematic Reviews and Meta-Analyses) criteria were followed.  There are no 

current comparative studies to reference whether bone grafting or metal reconstruction has a higher 

rate of PJI in revision surgery. Given the limited literature available, comparative studies in 

primary surgeries, as well as discrete studies focusing on glenoid or humeral side revision surgeries, 

were assessed in the review.  

There is no literature comparing the periprosthetic joint infection rates of bone-grafting to 

that of metal reconstruction in revision shoulder surgery. The goal of using bone-grafting or metal 

reconstruction is to address the bone loss or defect in the glenoid and/or the humeral side. However, 

the etiology and the indication for the usage are different, and the available options for bone-

grafting and for metal reconstruction are varied. Due to this heterogeneity, comparing current 

available studies that describe prosthetic joint infection in specific discrete application of bone-

grafting or metal reconstruction is limited.  

 Comparative systematic reviews in primary surgery to address glenoid defect have shown 

prosthetic joint infection (PJI) rates of 1.9% in bone-grafting and of 0.7% in metal reconstruction1, 

but there are no comparative systematic reviews in revision surgery setting. For bone-grafting in 

revision surgery, it can be used as a structural or non-structural adjunct but reported PJI incidences 

are low and the reported data on the types of bone-grafting are pooled or non-discrete. A 

retrospective cohort of 30 revision reverse patients, comparing iliac crest structural bone autograft 

to nonstructural bone allograft on the glenoid defect, showed only 1 patient in the structural bone 

autograft cohort having an infection2. Wagner et al. had 40 revision shoulder arthroplasty patients 

with glenoid bone-grafting with 1 infection reported at a mean of 3.1 year follow-up3.  



The etiology for revision surgery requiring bone-grafting or metal reconstruction have also 

varied, ranging from instability, aseptic loosening, to infection. In the case of pre-existing infection, 

many studies have not provided adequate information on patient history, causative organism, nor 

cultures. Of the 15 revision patients with structural bone-grafting, Viswanath et al. had 4 infected 

patients who had no recurrence of the infection at a minimum of 2-year follow-up4, but no reports 

of the initial causative organism nor cultures.  For metal reconstruction, there are limited studies 

on outcomes and infections in revision surgeries. The largest cohort of 28 revision surgeries with 

metal reconstruction had 4 cases of infection, which were in patients in immunocompromised or 

with multiple history of chronic infections5.  

 For humeral-sided revision surgery, a systematic review and meta-analysis of allograft 

prosthetic composite (APC) versus endoprosthesis reconstruction for massive proximal humeral 

bone loss showed that APC cohort had an infection rate of 2.4% (5 out of 213 patients) while 

endoprosthesis cohort had a rate of 2.1% (3 out of 144 patients)6. However, these studies pooled 

results from tumor, fracture and failed arthroplasty literature.  Another systematic review on the 

outcomes after allograft prosthetic composite showed that most studies are from oncological 

reconstruction literature, where infection rate can be high as 13%7,8. In studies that investigated 

outcomes of APC in humeral-sided revision surgery, Cox et al. had 73 patients with failed 

arthroplasty requiring APC with an average follow-up of 67.9 months, 19 complications occurred. 

Yet only two infections were documented.9 Sanchez-Sotelo et al. had 18 revision reverse 

arthroplasty with APC reconstruction but had no reported infections in the revision group.10 Lastly, 

for humeral-sided revision using endoprosthesis, Labrum IV et al. had 27 patients with two 

reported infections at a minimum of one-year follow-up.   

Based on the limited literature and the heterogeneity of the studies, whether bone-grafting 

or metal reconstruction has a higher prosthetic joint infection in revision surgery remains unclear.  
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