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sterile objects, such as the OR lights, should be kept as far away from 
the surgical fi eld and sterile equipment as practically possible. It is 
plausible that contaminated particles may fall into the surgical fi eld 
during orthopaedic procedures, if such scenario arises, we recom-
mend that copious irrigation of the operative fi eld with the use of 
normal saline and antiseptic solutions, such as dilute betadine, be 
performed. 

Further basic science (simulation-based) and implementation 
research in this area is warranted.
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QUESTION 1: Does the use of a tourniquet infl uence the rates of surgical site infections/
periprosthetic joint infections (SSIs/PJIs) in primary or revision total knee arthroplasty (TKA)?

RECOMMENDATION: The literature is inconclusive regarding the use of a tourniquet during TKA and its potential to increase the risks for SSIs/
PJIs in TKAs. Tourniquet times and pressures should be minimized to reduce this risk.

LEVEL OF EVIDENCE: Limited

DELEGATE VOTE: Agree: 89%, Disagree: 9%, Abstain: 2% (Super Majority, Strong Consensus)

RATIONALE  

The use of a pneumatic tourniquet during TKA has long been a 
standard for this procedure. However, concerns have arisen over 
the ischemic injury that can occur from tourniquet use. This has 
prompted many authors to conduct studies evaluating the use 
and non-use of a tourniquet and its eff ect on perioperative blood 
loss, postoperative pain and function and postoperative complica-
tions [1–7]. However, many of these studies are small, randomized 
controlled trials (RCTs) that lack the power to defi nitively state the 
infl uence om tourniquet use of SSIs and PJIs.

Liu et al. showed in a RCT of 52 patients undergoing simulta-
neous bilateral TKA that tourniquet use was associated with greater 
wound ooze and blistering, as well as the only deep infection in 
the cohort occurring in a TKA case that had been performed while 
using a tourniquet [8]. In a 31-patient RCT, Clarke et al. demon-
strated that increased tourniquet pressures led to sustained wound 
hypoxia up to one week following surgery [9]. A meta-analysis by Yi 
et al. evaluated 13 RCTs of tourniquet use comprising 859 patients. 
Of these 13 studies, 3 evaluated infection risk, SSI and PJI together, 
and they found that tourniquet use was signifi cantly associated 

with an increased risk of infection [6]. A meta-analysis by Zhang 
et al. found a similar pooled result with tourniquet use associated 
with a greater risk of non-thrombotic complications, infection 
included [10].

Longer tourniquet times, and by virtue longer surgical times, 
have been associated with an increased risk for both SSI and PJI 
[11–13]. Willis-Owen et al. in a series of 3,449 consecutive TKAs found 
that patients who went on to have a SSI/PJI had signifi cantly longer 
tourniquet times than noninfected patients [11]. Ricciardi et al. 
found a similar result in their analysis of perioperative variables 
aff ecting 30-day readmission [12]. Na et al. evaluated early release of 
the tourniquet following cementation of components versus reinfl a-
tion of the tourniquet after controlling bleeding in 206 patients and 
found that the increased tourniquet time for patients in the reinfl a-
tion group did not aff ect the rate of wound complications, SSI or PJI 
[14]. However, none of these studies were able to propose a cutoff  for 
tourniquet time over which the risk of SSI and PJI begins to increase. 
These studies also did not diff erentiate between operative time and 
tourniquet time. As increased surgical time is a known risk factor for 
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SSI and PJI, the confounding eff ect of increased surgical time may be 
infl uencing the relationship between tourniquet time and postop-
erative infections.

There is still much debate over the effi  cacy of tourniquet use to 
decrease perioperative blood loss. Ledin et al. conducted a RCT on 
50 consecutive TKAs on the use of a tourniquet and found no diff er-
ence in calculated perioperative blood loss [15]. The meta-analysis 
by Zhang et al. found that calculated blood loss was greater without 
the use of a tourniquet, however this did not result in a greater trans-
fusion requirement [10]. Conversely, a meta-analysis by Jiang et al. 
found that tourniquet use did decrease transfusion requirement in 
the pooled analysis of 1,450 knees [16]. As allogeneic blood transfu-
sion is a known risk factor for SSI and PJI, limiting blood loss is an 
important aspect of infection prevention [17–20]. 

Another concern with the use of a tourniquet during TKA is 
whether appropriate antibiotic prophylaxis is administered to the 
surgical site. Friedman et al. evaluated soft tissue and bone concen-
trations of antibiotics given one minute, two minutes and fi ve 
minutes prior to tourniquet infl ation and found the highest concen-
trations to be when antibiotics were administered fi ve minutes prior 
to infl ation [21]. Yamada et al. found that when cefazolin was admin-
istered 15 minutes prior to infl ation, the concentration in bone and 
soft tissue at the surgical site were above the minimum inhibitory 
concentration (MIC90) for methicillin sensitive Staphylococcus aureus, 
but below the MIC90 for cephazolin resistant coagulase negative 
staphylococcal species [22]. Young et al. found that by administering 
antibiotic prophylaxis intraosseously, higher regional antibiotic 
concentrations could be achieved, however the clinical effi  cacy of 
this in reducing the rates of SSI and PJI still need to be evaluated [23].

The eff ect that the use of a tourniquet has on the incidence of 
SSIs and PJIs following TKA has not been fully evaluated. The RCTs 
of this subject have been of small cohorts of patients that lack the 
power to evaluate these complications. The meta-analyses on this 
topic also have not been able to defi nitively comment, as many 
studies did not report the incidence of SSI and PJI in their cohorts. 
Moving forward, studies evaluating the use of a tourniquet during 
TKA should consider SSI and PJI as a secondary endpoint so that 
future pooled analyses may be bett er able to elucidate a connection, 
if one exists. 
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QUESTION 2: Does the surgical approach (parapatellar vs. subvastus) during primary total knee 
arthroplasty (TKA) aff ect the incidence of subsequent surgical site infections/periprosthetic joint 
infections (SSIs/PJIs)?

RECOMMENDATION: The incidence of SSIs/PJIs after primary TKA is not infl uenced by the surgical approach (parapatellar vs. subvastus).

LEVEL OF EVIDENCE: Moderate

DELEGATE VOTE: Agree: 97%, Disagree: 1%, Abstain: 2% (Unanimous, Strongest Consensus)


