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QUESTION 5: Is there a role for postoperative (pending culture results) antibiotics after revision 
shoulder arthroplasty without suspicion for infection? 

RECOMMENDATION: In revision shoulder arthroplasty without clinical suspicion for infection, prolonged antibiotics are not routinely required.

LEVEL OF EVIDENCE: Limited

DELEGATE VOTE: Agree: 100%, Disagree: 0%, Abstain: 0% (Unanimous, Strongest Consensus)

RATIONALE 

The prevalence of subclinical infections (unexpected positive 
culture (UPC)) is especially common with shoulder arthroplasty due 
to anatomic and demographic factors. The rate of positive cultures 
in primary and revision arthroplasty sett ings have been reported as 
high as 56% [1–3]. However, the signifi cance and optimal treatment 
for UPCs remains unknown. There is limited data in the shoulder 
literature for or against any role for postoperative prophylactic/
suppressive antibiotics after revision shoulder arthroplasty without 
clinical or radiographic signs of infection. While several studies 
described the use of prophylactic or suppressive antibiotics after 
revision shoulder arthroplasty, there was a lack of prospective rand-
omized studies and none of the studies specifi cally evaluated their 
effi  cacy or included a comparative group. 

Among published studies for outcomes specifi cally after revi-
sion shoulder arthroplasty with unexpected positive cultures, all 
were retrospective studies with diff ering and suboptimal meth-
odologies [4–8]. None of the studies found a detrimental eff ect 
associated with not prescribing prolonged antibiotics postopera-
tively, although one study with no comparison group reported a 
25% recurrence rate after UPC. For those studies that treated UPC 
with prolonged antibiotics, recurrence rates were low (0-3.5%). One 
systematic review confi rmed a pooled true infection rate after UPC 
of 10.2% with antibiotic use not infl uencing the rate of occurrence 
of true infection after UPCs (p = 0.498) [9]. In the lower extremity 
arthroplasty literature, there was one randomized controlled 
study which found a limited benefi t to prolonged oral antibiotic 
therapy after two-stage revision with negative cultures (5% versus 
19%), although culture profi les from the reinfection tended to diff er 
from the original infection organism profi le [10].

One study used antibiotic cement and 24 hours of routine 
postoperative antibiotics with 1 superfi cial infection and no 
deep infections after revision shoulder arthroplasty [4]. Another 
study reported at least a 10% persistent infection rate after one-
stage shoulder arthroplasty revision although antibiotic use and 
positive cultures did not infl uence the rate of true infections [5]. 
Another study reported a 23.9% UPC rate after revision shoulder 
arthroplasty with standardized UPC treatment of 6 weeks anti-
biotics or 2 weeks antibiotics at surgeon discretion. They found 
only 1 recurrent infection in the UPC group, 3.5% versus 3.4% in the 
non-UPC group [6]. Another study reported 8/28 (29%) UPC rate 
after revision shoulder arthroplasty and only treated one with 
antibiotics postoperatively for 4 weeks (due to superfi cial wound 
infection). Of 8 patients, 2 (25%) developed late clinical infection 
with C. acnes [7]. The last study reported a 49% positive culture rate 
after revision shoulder arthroplasty and treated patients based on 
a protocol of 6 weeks intravenous (IV) and 6 months of oral antibi-
otics if > 2 cultures were positive. No patients (0%) had recurrence 
of infection with this protocol for the positive culture group and 

negative culture groups [8]. Two studies reported a 19-42% compli-
cation side-eff ect rate from prolonged antibiotic use which was 
seen in both oral and IV medication use [4,8]. The vast majority 
(> 80%) of UPCs were C. acnes or Coagulase-negative Staphlococcus 
organisms and, therefore, meaningful comparisons to other more 
virulent organisms could not be performed. 

Recent recommendations from the World Health Organiza-
tion and the Centers for Disease Control and Prevention suggest a 
single perioperative dose is adequate for clean and clean-contami-
nated procedures [11,12]. One meta-analysis included 69 randomized 
controlled trials and did not demonstrate a diff erence in the odds of 
surgical site infection with a single intraoperative dose compared 
to multiple doses of postoperative surgical antimicrobial prophy-
laxis (odds ratio (OR) 0.89; 95% confi dence interval (CI) 0.77–1.03) 
[12]. Encompassing concerns regarding the potential adverse conse-
quences of antimicrobial use, in particular the risk of antimicrobial 
resistance, the panel made a strong recommendation, based on 
moderate quality evidence, that surgical antimicrobial prophylaxis 
should not be extended beyond the completion of the operation [12]. 
The applicability to unexpected positive cultures was not addressed 
in the studies. 

In aggregate, these retrospective studies show no supporting 
evidence for routine use of prolonged antibiotic use over no 
prolonged antibiotic treatment in the sett ing of UPC after revision 
shoulder arthroplasty. Specifi cally, there is no identifi ed evidence 
to demonstrate earlier preemptive treatment of UPC will ultimately 
alter outcomes. Patients without true infection may be unnecessarily 
exposed to a signifi cant course of prolonged antimicrobials. There 
are well-reported risks of antibiotic-related side-eff ects and less 
obvious risks of antibiotic resistance with widespread prescribing. 
Additionally, there is no supporting evidence that suggests that anti-
biotic treatment should diff er between UPC organisms. 

A comprehensive literature review was performed to identify 
all studies on prophylactic/suppressive antibiotics after revision 
shoulder arthroplasty. Searches for the terms “shoulder replace-
ment,” “infection,” “antibiotics,” “postoperative” and “joint replace-
ment” were performed using the search engines PubMed and Google 
Scholar, which were searched through February 2018. Inclusion 
criteria for our systematic review were all English studies (Level I-IV 
evidence) that reported on antibiotic prophylaxis, or lack thereof, 
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. Preferred Reporting Items 
for Systematic Reviews and Meta-Analyses (PRISMA) criteria were 
followed. Thirty articles met inclusion and exclusion criteria and 
were reviewed.
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1.2. PREVENTION: INTRAOPERATIVE

Authors: Mark Falworth, Jeremy Somerson

QUESTION 1: Should antibiotic-impregnated cement be used during shoulder arthroplasty 
(primary and revision)?

RECOMMENDATION: There is insuffi  cient evidence to determine whether antibiotic-impregnated cement should be used during primary or 
revision shoulder arthroplasty. 

LEVEL OF EVIDENCE: Limited

DELEGATE VOTE: Agree: 100%, Disagree: 0%, Abstain: 0% (Unanimous, Strongest Consensus)

RATIONALE

A comprehensive review was performed to identify studies relating 
to the use of antibiotic impregnated cement in primary and revi-
sion shoulder arthroplasty. Searches for the terms “shoulder replace-
ment,” “shoulder arthroplasty,” “prosthesis infection” and “post-
operative infection” were undertaken using the search engines 
PubMed, Embase and Medline. Inclusion criteria included all 
systematic reviews, randomized controlled trials, cohort studies, 
case-controlled studies and case series with more than three 
patients with periprosthetic shoulder infections. Exclusion criteria 
consisted of case reports, case series with three or fewer patients with 
shoulder periprosthetic infection, expert opinions, articles relating 
to periprosthetic infections of joints other than the shoulder and 
publications not published in the English literature. 

Periprosthetic joint infection (PJI) is relatively rare in shoulder 
arthroplasty (0.4–2.9%) but can be signifi cantly higher in reverse 
shoulder arthroplasty [1]. PJI can have devastating implications 
for the patient and lead to signifi cant cost and care provision chal-
lenges to the treating surgical teams. Minimizing the risk of infec-
tion is, therefore, imperative and optimization of cement fi xation 
with the use of antibiotic-impregnated cement has been proposed 
as one such method [2]. Indeed, its use has long been suggested as 
an eff ective means of reducing the risk of lower limb arthroplasty 
infection [3]. 

In cemented primary shoulder arthroplasty, the choice of 
cement may be infl uential in the prevention of prosthetic joint 
infection. However, there is litt le reported in the literature on the 
eff ects of cement choice. Nowinski et al. [2] authored the only 
shoulder-specifi c publication in our literature review in which a 
primary reverse shoulder arthroplasty was cemented using either 
antibiotic loaded or plain cement. However, it was a retrospective 
study of 501 implants, divided into two groups (265 vs. 236), with 
four surgeons using three diff erent antibiotic and cement combina-
tions for diff ering primary pathologies. Deep infection was noted in 
3% of the plain cement group, but none were reported in the anti-
biotic cement group. This was statistically signifi cant (p < 0.001). 
However, there is a signifi cant selection bias relating to these groups 
of patients as they were treated in diff erent facilities by diff erent 
surgeons, and there is, therefore, a substantial risk of confounding 
variables. In particular, the group without antibiotic-impregnated 
cement had over twice as many diagnoses of post-traumatic arthritis 
(n = 37) compared to the group in which antibiotics were used (n = 
16). There were no cases of humeral loosening or osteolysis in the 
group with antibiotic-impregnated cement. 

In revision shoulder arthroplasty, the revision procedure is 
often dictated by the cause of failure and the underlying pathology. 
There is no evidence regarding the use of antibiotic impregnated 


