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Rationale: 

Surgical site infections (SSIs) and prosthetic joint infections (PJIs) are significant concerns 

after major orthopedic surgeries, impacting patient outcomes and healthcare costs. There are 

modifiable and non-modifiable risk factors for SSI/ PJI, including patient- and surgeon-

related factors. Although several perioperative measures, such as preoperative patient 

optimization, MRSA decolonization or use of prophylactic antibiotics, have been described 

before, the influence of hospital length of stay (LOS) on the rates of SSI/PJI, and the 

antibiotic resistance of the corresponding pathogens, are less reported. Several studies have 

investigated the relation between prolonged LOS and the risk of SSI/PJI. While some studies 

have identified a correlation between prolonged LOS and increased SSI risk [1–3], others 

have found no significant association [4, 5]. This discrepancy may be attributed to the 

complex interplay of factors influencing SSI development, such as patient demographics, 

comorbidities, type of surgical procedure, and postoperative care. 

 

Triantafyllopoulos et al. in their retrospective study of 36,494 primary total hip arthroplasties 

(THA), observed an association between longer LOS and PJI, but this association was not 

independent of other factors such as obesity and coronary artery disease[6]. Similarly, 

Smucny et al. using the Nationwide Inpatient Sample (NIS) database to review 241,193 

patients undergoing total shoulder arthroplasty, reported an association between increased 

LOS and SSI, but the causal relationship remained unclear due to potential unmeasured 

confounders [7]. These findings underscore the challenges in isolating the independent effect 

of LOS on SSI rates. 

Several studies explore the influence of longer LOS on the risk of infection. Ridgeway et al. 

reported that the length of hospitalization before surgery was significantly associated with an 

increased risk of SSI after THA and hemiarthroplasty [1]. In addition, patients undergoing a 

hemiarthroplasty stayed in hospital for longer than patients undergoing a THA due to 

optimization before surgery.  Another study by Omeis et al. also identified increasing LOS as 

a significant risk factor for SSI in patients undergoing spinal tumor surgery [2]. To find a cut-

off value, Song et al. reported that a preoperative hospital stay of more than three days was a 

risk factor for SSI after THA and total knee arthroplasty (TKA) [3].  

Contrary to most studies reporting the relation between longer LOS and increased risk of 

SSI/PJI, enhanced recovery programs (ERP) or day-surgeries have not shown this relation. 



Yuan et al. in their retrospective analysis of a prospectively established database of patients 

undergoing posterior thoracolumbar fusion for degenerative spinal deformity, found that an 

ERP successfully reduced postoperative LOS without increasing SSI rates [8]. Similarly, 

Mundi et al. using the American College of Surgeons National Surgical Quality Improvement 

Program (ACS NSQIP) database to evaluate 330,000 patients, reported that same-day 

discharge and accelerated discharge (1-day LOS) after total joint arthroplasty did not increase 

the risk of SSI [9]. Therefore, rapid recovery is not considered as a concern for infection, and 

the surgeons who routinely do rapid recovery or outpatient joint replacement surgery favor 

early discharge to reduce the risk of SSI/PJI.  

 

The relationship between prolonged LOS and SSI rates has been reported in various studies 

focusing on specific patient populations and surgical procedures [10]. Although most of the 

studies investigate this relation in joint replacement and spine surgeries, the risk of SSI was 

shown to be higher in trauma and pediatric orthopedic surgeries when the LOS was 

prolonged, as well [11–14]. 

We conducted a systematic review and meta-analysis of the available literature to answer this 

question. PubMed/Medline, Scopus and Embase databases were searched, from inception to 

September 2024 to identify all the studies investigating the association between LOS and 

SSI/PJI in patients undergoing major orthopedic procedures. This meta-analysis included 

eighteen studies, comprising a variety of designs: six prospective cohort study, one 

prospective two-subcohort studies, one retrospective two-subcohort studies, seven 

retrospective case-control studies, and three retrospective database cohort studies utilizing 

databases, all examining the association between LOS and the rate of SSI/PJI in patients 

undergoing major orthopedic procedures. [7, 12, 15–29]. Studies with participants who have 

prolonged LOS because of infection were excluded. Figure 1 compares the mean values of 

different parameters in patients with and without SSI/PJI. Heterogeneity was found to be 

moderate-high in subgroups and overall (I² = 97%trauma, 98%arthroplasty, 58%spine, 100%general 

orthopedics, 100%total). The combined mean difference of the studies was calculated as 7.78 days 

(95% CI: 3.75-11.80). These results showed statistically significantly longer LOS in SSI 

groups. In the specific subgroup of general orthopedics, there was no statistically significant 

difference in the mean LOS, between the groups with and without SSI. It was also not 

affected by age, BMI, gender (p=0.5725). Using the available data, neither determining a cut-

off value for the LOS nor identifying rates of SSI/PJI for different LOS intervals were 

possible. More importantly, included studies did not explain why longer LOS was associated 

with the increase in infection risks. 

Prolonged hospital stay before orthopedic surgery is a potential risk for acquisition of 

antibiotic-resistant microorganisms. In implant-related orthopedic surgery, including for 

arthroplasty, there are fewer articles. In terms of antibiotic resistance of future SSI pathogens, 

Davat et al retrospectively investigated if the methicillin-resistance of SSI due to 

staphylococci (the hallmark of orthopedic SSI) in association to the LOS immediately before 

the index surgery, and found no more resistance [30] and necessity to broaden the spectrum of 

perioperative antibiotic prophylaxis during surgery after a long hospitalization period.   

In conclusion, the present systematic review and meta-analysis demonstrated a statistically 

significant relationship between LOS and the risk of subsequent SSI/PPJI, indicating that 

prolonged LOS is associated with an increased risk of SSI/PJI after major orthopedic 

surgeries, whereas the association with more resistant SSI pathogens remains less clear. This 

finding underscores the importance of optimizing LOS in orthopedic surgery to minimize 

SSI/PJI risk and improve patient outcomes. However, with the available data, we cannot 

explain completely why an increased LOS would influence the rate of infection. Probably, the 



reason is multifactorial and maybe associated with other risk factors in longer LOS such as 

patients’ immune suppression, revision surgery or the ASA-Score.  
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