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A comprehensive literature review was performed to identify all 
studies examining the use of intrawound antiseptics and antibiotic 
powder in shoulder arthroplasty. Searches for the terms “intrawound 
antiseptics shoulder” (0/0), “antibiotic powder shoulder” (3/0), 
“betadine shoulder” (8/0), “irrigation solution shoulder” (18/1) and 
“shoulder irrigation infection” (81/0) were performed using the 
search engines PubMed and Scopus, which were searched through 
February 2018. Inclusion criteria for our systematic review were all 
English language studies (Level I-IV evidence) that reported on use 
of intrawound antiseptics or antibiotic powder in primary or revi-
sion shoulder surgery. 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. We 
identifi ed zero articles from PubMed and zero articles from Scopus 
that met all criteria. Given the limited number of articles identifi ed 
with the search terms used, searches were separately performed to 
identify studies on intrawound antiseptic and antibiotics powder 
outside of the shoulder literature.

Of note, the Centers for Disease Control and Prevention released 
a recommendation on the use of vancomycin in 1995. Due to 
concerns for development of antimicrobial resistance, routine utili-
zation of vancomycin in prophylaxis has been discouraged. Instead, 
use of vancomycin is believed to be acceptable for “prophylaxis for 
major surgical procedures involving implantation of prosthetic 
materials or devices at institutions that have a high rate of infections 
caused by methicillin-resistant Staphylococcus aureus or methicillin-

resistant S. epidermidis. A single dose of vancomycin administered 
immediately before surgery is suffi  cient unless the procedure lasts 
greater than six hours, in which case the dose should be repeated. 
Prophylaxis should be discontinued after a maximum of two doses.” 
This position statement has not been updated recently or amended 
to include a discussion of vancomycin powder. 
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QUESTION 3: Do surgical drains infl uence the risk of infection in patients undergoing primary 
or revision shoulder arthroplasty?

RECOMMENDATION: There is no evidence to support routine use of closed-suction drains in patients undergoing shoulder arthroplasty for the 
prevention of periprosthetic joint infection (PJI).

LEVEL OF EVIDENCE: Limited

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

RATIONALE

We conducted literature search of PubMed for all articles published 
on closed surgical drains after anatomic total shoulder arthroplasty 
(TSA) and reverse total shoulder arthroplasty (RTSA) in the primary 
and revision sett ings. The exact search queries performed included 
the following keywords: “surgical drain in shoulder arthroplasty” in 
Medical Subject Headings (MeSH) Terms, “closed wound drainage 
in shoulder arthroplasty,” “surgical wound drainage in shoulder 
arthroplasty” on Title/Abstract and in combination. The initial 
search produced fi ve articles, including both shoulder and elbow 
arthroplasty, but after reviewing the elbow arthroplasty-related 
studies, all of these deemed to not provide information relevant for 
the purposes of this review and were excluded. This left two articles, 
both of which had their entire manuscripts analyzed thoroughly for 
relevance and inclusion. 

There is a paucity of literature regarding the use of postopera-
tive closed-suction drains and the relationship to infection and PJI 
after shoulder arthroplasty [1]. 

There are no current American Academy of Orthopaedic 
Surgeon (AAOS) clinical practice guidelines (CPG) which comment 
on the use of a postoperative drain following TSA or RTSA. While very 
limited literature is available regarding postoperative drain use in 
TSA or RTSA, there are several studies that have evaluated blood loss, 
change in hemoglobin, clinical outcomes and complication rates 
related to the use of drains after total knee arthroplasty (TKA) and 
total hip arthroplasty (THA) [1].

A level III, case-control study compared 64 patients who under-
went TSH and RTSA without the use of a closed-suction drain to 
304 patients that had a drain placed. This study found that drain 
usage was associated with lower postoperative hemoglobin, longer 
length of stay and lower postoperative simple shoulder test scores 
[1]. There was no clinically signifi cant diff erence in the transfu-
sion rates, superfi cial wound infections or deep infections. As is 
sometimes reported in the parallel TKA and THA literature evalu-
ating closed suction drainage, there was no mention of hematoma 
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formation or analgesic requirements when comparing patients 
with and without drain use [1].

In 2007, a Cochrane Database Systematic Review evaluated 36 
studies regarding the use of closed suction surgical wound drainage 
after orthopaedic surgery and reported only one study specifi c to 
shoulder surgeries by Gartsman et al. [2]. This level II, randomized 
trial evaluated length of hospital stay, wound dehiscence, infection, 
reoperation rates and hematomas in patients undergoing TSA, hemi-
arthroplasty, rotator cuff  repair and anterior shoulder instability 
surgery and found no diff erences between patients who did or did 
not receive a drain [3].

Overall, there are few available studies, and these are not 
suffi  ciently powered to detect a diff erence in infection rates after 
shoulder arthroplasty.
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QUESTION 4: What is the role of tranexamic acid (TXA) during primary or revision shoulder 
arthroplasty (SA) in decreasing the risk of periprosthetic joint infection (PJI)?

RECOMMENDATION: There is no evidence to support routine use of TXA in patients undergoing shoulder arthroplasty for the prophylaxis of PJI.

LEVEL OF EVIDENCE: Limited

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

RATIONALE

Patients undergoing SA may experience variable degrees of periop-
erative bleeding and blood loss, which in the most severe cases, may 
result in complications including hematoma formation [1], acute 
symptomatic anemia and the need for blood transfusions [2–4]. 
It has been suggested that there is an association between blood 
transfusion and wound hematomas with postoperative morbidity, 
including periprosthetic infection [5,6]. While hematomas requiring 
surgery are uncommon with a reported rate of 0.3% [5], blood trans-
fusions are more common with a reported rate of 4.3% to 6.7%. [3,4,7,8] 
Besides the costs, allogeneic blood transfusion is associated with 
rare but serious complications, including allergic and immune-
mediated reactions, hemodynamic overload and risk of blood borne 
infections [9]. In addition, allogeneic blood transfusions may have 
an immunomodulatory eff ect [10] that may predispose to increased 
risk of periprosthetic infection rate, as seen in total hip or total knee 
arthroplasty [11] as well as in SA [6]. 

TXA is a synthetic anti-fi brinolytic agent that has been shown to 
be a successful and cost-eff ective agent for reducing blood loss and 
transfusion requirements for patients undergoing total hip arthro-
plasty (THA) and total knee arthroplasty (TKA) [12]. Two recent meta-
analyses [13,14] of TXA use in patients undergoing primary SA found 
that TXA is an eff ective intervention to decrease blood loss as meas-
ured by drain output, change in hemoglobin (Hb) and total calcu-
lated blood loss. Nevertheless, the eff ectiveness of TXA in reducing 
transfusion rates after SA has been confl icting. One meta-analysis 
reported a benefi t of TXA [14] in reducing blood transfusion while 
a second reported no diff erences in the transfusion rate when TXA 
was used perioperatively [13]. Possible reasons for confl icting results 
are (1) the inclusion of non-randomized studies with biased meth-
odology, (2) a high rate of included studies with zero events of trans-
fusion that were excluded from the calculation of the pooling eff ect 
and (3) when there are fi ndings that are not conclusive, there is a 
lack of an additional analysis to further determine the conclusive-
ness of the results given the low rate of events. As a result, in order 
to evaluate the eff ectiveness of TXA to reduce transfusion rates, we 

performed a new systematic review and meta-analysis that included 
only randomized controlled trials (RCT), which compared the use 
of TXA compared to placebo in patients undergoing SA. This meta-
analysis considered the primary outcomes to be the eff ect of TXA 
upon transfusion rates, formation of hematomas and thromboem-
bolic events. Secondary outcomes included blood loss as measured 
by drain output, change of Hb and calculated total blood loss. 

Methods
The methodology described in the Cochrane Handbook for 

Systematic Reviews of Interventions [15] was followed to conduct this 
review and was reported in accordance to the Preferred Reporting 
Items for Systematic Reviews and Meta-Analyses (PRISMA) state-
ment [16]. Cochrane Central Register of Controlled Trials, Embase 
and Medline were searched up to March 15, 2018. Four RCTs [17–20] 
involving 375 patients undergoing primary SA were included. The 
risk of bias of the included studies was assessed and the pooled 
risk estimates were calculated with random-eff ect models. For the 
primary outcomes (transfusion rate and thromboembolic complica-
tions), as most of the trials had no events in the tranexamic acid or 
control group (zero-event studies), a 0.5 continuity correction was 
used to include data from those RCTs [21]. A trial sequence analysis 
was condu cted to assist in the interpretation of the conclusiveness 
of the meta-analysis for the eff ect of TXA in the risk of blood trans-
fusions. The quality of evidence was assessed using the Grading 
of Recommendations Assessment, Development and Evaluation 
(GRADE) approach.

Results
This meta-analysis confi rmed previous meta-analysis results and 

found that TXA is associated with signifi cantly lower perioperative 
blood loss compared with placebo and that there is no higher risk 
of thromboembolic events with TXA (Table 1). However, this meta-
analysis found that there was no signifi cant diff erence for the risk of 


