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and pericapsular tissue samples were cultured. A history of two or 
more corticosteroid injections had a higher likelihood of bacterial 
growth than those with one or less injections (p = 0.047). Koh et al. [7] 
retrospectively analyzed 30 patients undergoing primary shoulder 
arthroplasty at which time superfi cial and deep wound swabs were 
taken. Steroid injection was not statistically signifi cantly associ-
ated with positive deep cultures (p = 0.14), and the presence of hair 
in conjunction with previous steroid injection was not statistically 
signifi cant (p = 0.092).

While the evidence in the hip arthroplasty literature is some-
what confl icting [8–10], multiple recent studies from the knee 
arthroplasty literature support the conclusion that corticosteroid 
injections before arthroplasty increase the risk for PJI [11,12].
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1.4. PREVENTION: SKIN PREPARATION
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QUESTION 1: Is there a role for preoperative skin scrub (home scrubs and washes) prior to 
primary or revision shoulder arthroplasty?

RECOMMENDATION: Chlorhexidine gluconate (CHG) showers or cleansing wipes with at least two applications decreases the incidence of posi-
tive skin cultures prior to shoulder surgery. Pending further research, this protocol may provide a benefi t. 

LEVEL OF EVIDENCE: Limited

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

RATIONALE

A systematic review of the published literature was performed on 
Scopus, PubMed and Cochrane databases that included any primary 
or secondary aims regarding preoperative skin prep for shoulder 
arthroplasty. A comprehensive review and list were accumulated 
and review was done to include all relevant studies that met these 
specifi c criteria. 

Surgical site infections (SSIs) account for 14-16% of all nosoco-
mial infections [1]. In an eff ort to reduce SSI’s, protocols have incor-
porated whole body showering or bathing with CHG and other 
antiseptics. The aim is to cleanse the skin and reduce the cutaneous 
bacterial load prior to surgery. Previous studies have found reduced 
bacterial counts after use of chlorhexidine baths or washes with 
increased eff ect after multiple applications [2]. 

However, there has been much debate on this issue with various 
organizations expressing diff erent views on the matt er. The Centers 
for Disease Control and Prevention (CDC) has indicated that either 
soap or other antiseptic agents are equally effi  cacious as CHG. While 

the hospital infection control practice advisory committ ee – CDC 
recommend that patients shower at least one time with any kind 
antiseptic. Finally, the Institute for Healthcare Improvements – 
Project JOINTS recommends that patients should bathe or shower 
with CHG soap for at least three days prior to surgery [3].

Multiple interventional studies have investigated the use of 
preadmission CHG showers. Eiselt et al. focused on preoperative 
CHG cloths twice prior to total joint procedures and found that 
surgical site infections were signifi cantly reduced from 3.19% to 2% 
when compared to a no wash group this was a signifi cant reduc-
tion of 50.2% in SSIs [4]. Johnson et al. studied the use of at home 
chlorhexidine impregnated skin preparation cloth in decreasing 
the incidence of deep periprosthetic hip arthroplasty. Of the 1,134 
studied, 157 complied with the preoperative chlorhexidine prepa-
ration protocol. There was no signifi cant diff erence in the infec-
tion rates between the non-compliant and compliant groups (1.6% 
infection rate vs. 0% respectively; p = 0.231) [5]. Kapadia et al. evalu-
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ated 557 patients who used preoperative chlorhexidine cloths and 
1901 patients who did not. There was a statistically signifi cant lower 
infection rate among the patients who used the cloths (0.5%) when 
compared to patients who did not (1.7%) [6]. 

Murray et al. explored the use of 2% chlorhexidine no rinse 
clothes used twice before any type of shoulder surgery in a prospec-
tive randomized trial of 100 patients with a control group that 
used only soap. Cutaneous cultures were taken before surgery and 
patients were monitored for postoperative infections. There were no 
infections in either group. The positive culture rate was 66% in the 
treatment group and 94% (p = .0008) in the control group, and the 
positive culture rate for coagulase-negative Staphylococcus was 30% 
and 70% respectively (p = .0001) [7]. 

In general, most studies have focused on hip and knee replace-
ment surgery rather than shoulder surgery. However, the studies 
referenced above demonstrate the effi  cacy of CHG-containing 
products when applied at a minimum of two applications. Despite 
weak recommendations by the CDC, clinical evidence supports a 
minimum of two preadmission 4% CHG showers or no-rinse 2% CHG 
cloth applications as a critical component of a broader interven-
tional strategy for reducing the risk of SSIs in shoulder surgery [3,8].
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QUESTION 2: What is the optimal perioperative surgical skin prep for primary or revision 
shoulder arthroplasty?

RECOMMENDATION: The best available evidence supports 2% chlorhexidine gluconate and 70% isopropyl alcohol for surgical skin prep for 
shoulder arthroplasty. 

LEVEL OF EVIDENCE: Moderate

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

RATIONALE 

A comprehensive search of several databases from 1988 to January 
15th, 2018 (any language) was conducted. The databases included 
Ovid Medline Epub Ahead of Print, Ovid Medline In-Process & Other 
Non-Indexed Citations, Ovid Medline, Ovid Embase, Ovid Cochrane 
Central Register of Controlled Trials, Ovid Cochrane Database of 
Systematic Reviews and Scopus. The search strategy was designed 
and conducted by an experienced librarian with input from the 
study’s principle investigator. Controlled vocabulary supplemented 
with keywords was used to search for surgical site preparation for 
prosthetic shoulder joint infections. The complete search strategies 
are listed below.

The rationale for the use of chlorhexidine surgical prep prior 
to shoulder arthroplasty is based on one level-I randomized 
controlled trial by Saltzman et al. [1]. In this trial, patients were 
randomized to compare ChloraPrep™ (Becton Dickinson) (2% w/v 
chlorhexidine gluconate (CHG) in 70% v/v isopropyl alcohol (IPA)), 
DuraPrep™ (3M™) (Iodine Povacrylex (0.7% available iodine) and 
isopropyl alcohol, 74%), and povidone-iodine ((0.75% iodine scrub 
and 1.0% iodine paint; Tyco Healthcare Group, Mansfi eld, Massa-
chusett s) for patients undergoing shoulder surgery. The rate of 
positive skin cultures was reduced but not eliminated with Chlo-
raPrep™ (7%) when compared with DuraPrep™ (18%) or povidone-
iodine (31%). Furthermore, there were no infections in any of the 

patients at a mean of 10 months follow-up. In this trial, while a 
chlorhexidine solution was most active against the bacteria on the 
shoulder in general, there was no signifi cant diff erence detected 
among the agents in their ability to eliminate Cutibacterium acnes 
from the shoulder region [1]. As Cutibacterium acnes is increasingly 
recognized as a key player in shoulder periprosthetic joint infec-
tion (PJI), there is concern that the current prep solutions are inad-
equate to treat this pathogen. Despite this, there were no postop-
erative infections in any of the groups at a minimum of 10 months 
of follow-up. 

Chlorhexidine waterless wipes have also been advocated to 
decrease bacterial burden preoperatively. Murray et al. in another 
level-I study randomly assigned patients to one of two groups. Group 
1 wiped the shoulder with 2% chlorhexidine gluconate impregnated 
cloths and group 2 showered with soap and water before surgery [2]. 
Again, none of the patients developed a postoperative infection and 
the cultured sites on the skin showed a reduction in positive cultures 
for coagulase-negative Staphylococcus and Cutibacterium acnes. Never-
theless, others have found the persistence of Cutibacterium within 
the skin dermis despite standard skin prep with chlorhexidine [3–7]. 
There is signifi cant literature establishing a high rate of Cutibacte-
rium acnes positive surgical sites despite standard skin preparation 
in both the primary and revision sett ings, likely due to the fact that 


