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Rationale: 

Total joint arthroplasty, spine surgery, and treatment of hip fractures is associated with large 

improvements in quality-of-life, and patients have a reduced mortality compared to the general 

population during the first decade following surgery1–3.1  However, periprosthetic joint infection (PJI) 

and surgical site infection (SSI), that can occur in one to two percent of patients,4,5 adversly impacts 

function and quality of life. Orthopaedic related infections are associated with prolonged 

hospitalization, multiple revision surgeries, and prolonged courses of antibiotics.    

In order to answer the question posed above, we conducted a comprehensive review of PubMed and 

Embase databases to identify all eligible publications. The initial search resulted in 513 potential 

studies. The abstracts of the latter studies were reviewed to identify 37 studies for full-text review, of 

which  27 studies were included in the final analysis.  This systematic review identified 27 studies that 

included 1,034,897 cases (148,875 infected) assessing the impact of orthopedic related infections on 

mortality.   

The analysis of data revealed that patients suffering orthopedic related infections had increased in-

hospital mortality (1.8% [2,327 / 127,972] versus 0.6% [4,597/727,874]; p<0.001).  These differences 

persist with increased follow-up (Table 1).  In the fields of arthroplasty (hip, knee, and shoulder), 

patients with prosthetic joint infection have elevated risk of mortality at all time points (inpatient to 

twenty-year follow-up) relative to patients undergoing aseptic revision arthroplasty even when 

controlling for confounding variables.  Elevated mortality risk is also seen in patients with surgical site 

infection following spine or hip fracture surgery in comparison to similar patients that do not develop 

infections.  In patients with orthopedic implant infections, increased age, severity of comorbidities, and 

infecting organism have been consistently associated with mortality.   Efforts to mitigate early mortality 

following orthopedic implant associated infections have unknown efficacy and require further 

investigation.  

HIP AND KNEE ARTHROPLASTY 

 Much of the available literature on mortality and orthopedic-related infections focuses on PJI 

in the hip and knee (99.3% of the included cases in our systematic review were for hip and knee 

arthroplasty and 216–26 of the 27 included studies).  Taken together, patients suffering PJI had a mortality 

rate of 4.6% (6,867 / 148,251) at a weighted average follow-up of 0.97 years compared to 3.4% (29,897 

/ 879,723; p<0.0001) for patients without infections.  At every time point in this analysis, patients 

suffering from PJI had greater rates of death than patients undergoing primary or aseptic revision total 

hip or knee arthroplasty.  This includes differences in inpatient deaths22,25 and an increased rate of 

mortality at 20-year follow-up21.  Furthermore, these findings persist across different study designs: 

cohort studies, case-control studies from a single-institution, and case-control studies from large 

registries or administrative databases.   

 Consistently, these studies identified increasing age4,8,15–17,22,27 and comorbidities4,8,12,15–

17,22,23,25–27 as factors associated with early mortality in patients with PJI.  Given that increased 

comorbidities are associated with the development of PJI, it can be difficult to determine if PJI is truly 

independent risk-factor for death.   However, studies employing techniques to control for confounding 

variables (such as indexes of comorbidities) through matching or multivariate analysis consistently 

found PJI to be a factor independently associated with early mortality.4,8,17,23  Other factors associated 

with early mortality were polymicrobial infections17, Enterocci infections20,27, male gender,4,27 and 

suboptimal weight (underweight or obese).4,26  Kurtz et al and Ng et al identified a small but statistically 



significantly decreased risk of mortality following PJI as time has progressed.4,25  This may be a sign of 

improving patient care, and therefore decreased mortality, in lower extremity PJI.  

SHOULDER ARTHROPLASTY 

A systematic review for this analysis provided three papers28–30 (1,588 patients [348 infections]) 

that analyzed the association between shoulder PJI and early mortality.  Combined, these papers found 

a mortality rate of 14.6% (51/348) in infected patients compared to 9.2% (114/1240; p=0.003) in aseptic 

patients at a median study follow-up of 4.7 years.  The largest of these papers, Austin et al,28 found that 

patients with shoulder PJI had increased rates of mortality if they were older, had increased Charlson 

Comorbidity Index (sicker), and Methicillin Resistant Staphylococcus aureus (MRSA) infections.  

Specifically, Cutibacterium acnes infections were associated with decreased mortality rates in the 

shoulder PJI group.28,30  

HIP FRACTURE 

 Two studies31,32 were identified that assessed the impact of surgical site infection on mortality 

following treatment for hip fracture with arthroplasty or operative fixation.  At one-year median follow-

up, patients suffering from surgical site infection after treatment for hip fracture had significantly greater 

likelihood of death (43.2%; 35/81) than those without surgical site infection (26.5%; 1,184 / 4,474; 

p=0.0007).   Duckworth et al32 identified dementia and S. aureus infections as factors associated with 

early mortality.  

SPINE 

 To our knowledge, there is only a single study directly evaluating the impact of spine surgical 

site infections on early mortality.  Casper et al33 assessed identified 195 patients undergoing reoperation 

for SSI and matched these patients 1:3 for age, gender, body mass index, year of surgery, Charlson 

comorbidity index, spine region, and approach.  At all time points, patients with SSI had greater rate of 

death culminating in a 5-year mortality rate of 7.7% compared to 2.25% (p=0.001).  Mortality in the 

infected cohort was associated with increased age and Charlson Comorbidity Index.    

In conclusion, our review of the literature revealed that patients with PJI of hip, knee and shoulder have 

elevated risk of mortality at all time points (inpatient to twenty-year follow-up) relative to patients 

undergoing aseptic revision arthroplasty even when controlling for confounding variables.  Elevated 

mortality risk is also seen in patients with SSI following spine or hip fracture surgery in comparison to 

similar patients who do not develop infections.  In patients with orthopedic implant infections, increased 

age, severity of comorbidities, and infecting organism have been consistently associated with mortality.   

Efforts to mitigate early mortality following orthopedic implant associated infections have unknown 

efficacy and requires further investigation.  
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Figures 

 

Category 
Minimum Follow-up 

All Follow-up 60 days 1 year 5 year 10 year 20 year 

In
fe

ct
ed

 Total 148,875 18,670 13,733 7,610 2,522 894 
Deceased at follow-

up 6,983 4,633 4,543 2,413 1,113 724 

Mortality rate 4.7% 24.8% 33.1% 31.7% 44.1% 81.0% 

N
ot

 In
fe

ct
ed

 

Total 886,022 136,880 117,192 97,262 50,537 3,637 
Deceased at follow-

up 31,215 26,480 26,395 20,570 16,032 2,728 

Mortality rate 3.5% 19.3% 22.5% 21.1% 31.7% 75.0% 
p-value <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0.0002 

Table 1. Mortality rate for patients suffering from orthopedic-related infection versus those without.  

 


