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reported by Jerry et al. [4]. The nearly 5-fold increase in recurrence 
rates seen in patients with prior bone infection serves as a signifi -
cant warning to surgeons to adequately debride as much contami-
nated surface as is feasible to allow for control of infection and 
subsequent implantation.

Based on the articles included in this review, there is no evidence 
to suggest that the implantation of prosthetic joints during an 
episode of sepsis is advisable. Often, however, joint arthroplasty 
procedures will need to be performed to alleviate the tremendous 
pain associated with infective destruction of a joint surface. Each of 
the included studies recommended a staged approach to surgical 
management of PJI with the most common approach being two-
staged revision. There is very limited evidence to support retention 
of implants if a curative outcome is the main objective of the treat-
ment. Also, there is a lack of evidence to suggest initiating antibiotic 
therapy to counter the systemic sepsis before the fi rst-stage revision 
surgery. Though, identifi cation and eradication of clinically obvious 
secondary foci, like indwelling catheters and skin, soft tissue, respira-
tory and genito-urinary infections, could be of vital importance for 
controlling the PJIs and preventing subsequent relapse. Therefore, 
like PJIs without systemic sepsis, a combination of eff ective debride-
ment and concurrent intravenous antimicrobial therapy is the 
current best practice standard of care. The main limitation associ-
ated with the eff ective execution of this thorough and proven care 
strategy seems to be the accurate diagnosis of the complete clear-
ance of infection to restore aseptic status to the patient. 

It must be noted, as of the completion of this review, there are no 
studies that directly evaluate whether operative treatment should 
diff er in patients with systemic sepsis in the sett ing of PJI. There are a 
number of closely related papers quoted above, but that is the limit 
of current knowledge. It is, however, our opinion that patients with 
systemic sepsis exhibiting constitutional symptoms are at serious 
risk and should be treated urgently. The best option of treatment is 

bioburden reduction which involves extensive soft tissue debride-
ment and removal of infected prostheses.
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QUESTION 3: What should be done for patients with persistent wound drainage (PWD) after 
total joint arthroplasty? What are the indications for surgical intervention?

RECOMMENDATION: Management of draining wounds after total hip arthroplasty (THA) or total knee arthroplasty (TKA) consists of two main 
steps; nonoperative and operative. The nonoperative measures include: modifi cation of venous thromboembolism (VTE) prophylaxis, nutritional 
supplementation, dressing measures (such as negative pressure wound therapy (NPWT)) and restriction of range of motion. If draining continues 
for more than seven days after implementing the nonoperative measures, operative interventions may be indicated – including irrigation and 
debridement, synovectomy and single-stage exchange. In certain situations, superfi cial wound washout may be indicated (Fig. 1).
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Figure 1. Management of draining wounds after total joint arthroplasty.
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LEVEL OF EVIDENCE: Limited

DELEGATE VOTE: Agree: 89%, Disagree: 8%, Abstain: 3% (Super Majority, Strong Consensus)

RATIONALE 

Drainage after THA and TKA increases the risk of subsequent super-
fi cial or deep infection. Studies have shown that the risk of deep 
infection increases by 29% after TKA and 42% after THA with each addi-
tional day of drainage [1].

Defi nition
Persistent wound drainage (PWD) by defi nition is an area of 

drainage greater than 2 x 2cm on the incisional gauze that persists 
over 72 hours postoperatively [2]. Drainage can be due to hematoma, 
seroma, fat necrosis or defects in arthrotomy closure [3]. 

Nonoperative Measures
Ceasing anticoagulation agents: Anticoagulation agents for VTE 
prophylaxis have been shown to aff ect PWD after THA and TKA. 
Low molecular weight heparin (LMWH) leads to higher rates of 
prolonged wound drainage after THA and TKA compared to aspirin 
and warfarin [1]. Fondaparinux had fewer wound complications but 
no diff erence in infection after TKA compared to aspirin, LMWH 
or warfarin [4]. Dabigatran was found to have an increased rate of 
wound drainage and increased length of stay following TKA and THA 
[5]. Therefore, one of the fi rst steps in patients with PWD is to cease 
the anticoagulation medications, if possible. 

Negative pressure wound therapy: NPWT applied to closed inci-
sions following TKA or THA has been shown to reduce the rate of 
superfi cial wound infection  [6]. In patients undergoing primary 
total hip or knee arthroplasty, NPWT has been shown to reduce 
post-surgical wound exudate, number of dressing changes, a trend 
toward reduced length of stay and a trend toward reduced post-op 
surgical wound complications [7]. Using ultrasound to measure 
volume, NPWT has been shown to reduce the size of post-op seromas 
when compared to a standard dressing [8]. NPWT applied 3-4 days 
after THA for persistent drainage resulted in drainage resolution in 
76% while 24% required further surgery [9]. As part of local wound 
care in the fi rst 7 days of PWD, we recommend using incisional 
NPWT systems.

Nutrition: Malnourishment has several defi nitions. One of the 
most commonly used ones is: serum transferrin <200mg/dL, serum 
albumin <3.5g/dL or total lymphocyte count <1500/mm3. Poor nutri-
tional status is associated with a signifi cant (up to 5-fold) increase 
in risk of wound complications following THA and TKA [10–12]. 
Malnourished patients are more likely to fail nonoperative treat-
ment (odds ratio (OR) 18.29), as well as surgical debridement (35% vs. 
5%, p<0.0003) [3]. We strongly urge modifying the nutritional status 
of the patients prior to an elective arthroplasty procedure. In case of 
a PWD, postoperative nutritional supplements can help to improve 
the wound healing process. 

Surgical Intervention
Surgical intervention for drainage should be considered after 

fi ve to seven days of PWD [1–3]. Saleh et al. [2] conducted a 20-year 

surveillance study and concluded that patients with longer than fi ve 
days of drainage have 12.7 times higher likelihood to develop surgical 
site infection in comparison with those who had less drainage time. 
Therefore, we recommend proceeding with surgical intervention if 
the PWD continues for more than seven days.

The fi rst step of the surgical intervention is irrigation and 
debridement (I&D) and obtaining at least three intraoperative 
cultures. Irrigation is recommended to be performed with at least 9 
liters of an irrigation solution, such as normal saline or an aqueous 
iodophor solution. At this point if the fascia is found to be intact, we 
recommend meticulous closure. However, if the fascia is not intact, 
modular components should be exchanged [1,3]. Studies have shown 
promising results with single I&D. Jaberi et al. [3] reported that in 
THA and TKA patients with PWD, drainage stopped in 76% of patients 
after single-stage I&D. The remaining 24% required subsequent treat-
ments such as repeat I&D, removal of implant or long-term antibi-
otic administration. 
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