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QUESTION 8: What strategies should be employed to minimize recurrent infection of a 
previously infected joint during subsequent joint reconstructive (non-arthroplasty) procedures?

RECOMMENDATION: We recommend that joints with remote or recent history of infection be aspirated and the synovial fl uid analyzed for the 
presence of infection. The aff ected joint should not exhibit any clinical signs of infection such as erythema, swelling, warmth and others at the 
time of planned reconstruction. 

LEVEL OF EVIDENCE: Limited

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

RATIONALE

Our extensive literature search did not reveal any studies specifi -
cally focusing on the prevention of recurrent infection in previously 
infected joints during reconstructive (non-arthroplasty) proce-
dures. It is, however, well-established that previous septic arthritis 
is a risk factor for subsequent surgical site infection (SSI) and peri-
prosthetic joint infection (PJI) [1–4]. Furthermore, diff erent studies 
described the risk factors for developing septic arthritis, such as 
morbid obesity, tobacco use, infl ammatory arthritis, chronic kidney 
disease, diabetes and hemodialysis [5–7]. Cancienne et al. reported in 
their case-control study of over 530,000 shoulder arthroscopies that 
prior steroid injection, revision surgery and malnutrition were inde-
pendent risk factors for infection [8]. 

Multiple PJI and SSI risk mitigation strategies may be considered 
in a patient with remote or recent history of joint infection under-
going a reconstructive non-arthroplasty procedure [1–3,9,10]. These 
are discussed in further detail below.

• Medical optimization: Consider optimization of modifi -
able risk factors such as treatment of any systemic or local 
infection, correction of malnutrition, weight reduction 
in patients with morbid obesity (> 40 kg/m2), treatment 
of vascular insuffi  ciency, smoking cessation, correction 
of hyperglycemia and preoperative cessation of immune-
modifying medications [10].

• Antibiotics: Administer prophylactic antibiotics to reduce 
the risk of recurrent infection. In patients with previous 
methicillin-resistant Staphylococcus aureus (MRSA) infec-
tion, the addition of vancomycin or teicoplanin as periop-
erative antibiotic prophylaxis should be considered [10,11].

• Skin preparation: Preoperative surgical site preparation 
using soap (antimicrobial or non- antimicrobial) or an anti-
septic agent on the night before the operative day should be 
considered [2,10].

• Particle-free operating environment: While there is no 
defi nitive evidence for the effi  cacy of laminar air fl ow in 
non-arthroplasty surgery, the number of theatre personnel 
and operating room traffi  c should be minimized to reduce 
the risk of recurrent infection [10].

• Respect the soft tissue: Meticulous surgical technique, 
proper wound closure and an eff ort to reduce the surgical 
time may help minimize the risk of recurrent infection 
[10,12]. 

• Intraoperative wound irrigation: Copious intraoperative 
irrigation is considered an eff ective strategy to reduce the 
number of pathogens in the surgical wound [10]. 

• Wound management: Antimicrobial dressings may reduce 
the risk of SSI [10,13].

More recently, pre-soaking of hamstring tendon autograft in 
a vancomycin solution has been shown to reduce septic arthritis 
following ACL reconstruction. As such, we recommend soaking the 
autograft (and possibly allograft) in an antibiotic solution such as 
vancomycin when used in previously infected knees [14–17].

In the absence of specifi c literature related to the above ques-
tion, we recommend that all measures are taken to ensure that 
infection in the aff ected joint is resolved, which includes absence of 
erythema, swelling and so on. In addition, the aff ected joint should 
be aspirated and the synovial fl uid analyzed for signs of infection. 
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During the reconstruction of the previously infected joint, all avail-
able strategies for prevention of infection should be implemented.
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QUESTION 9: Is the surgical management of a patient with infection following anterior cruciate 
ligament reconstruction (ACLR) an emergency, or can the patient be optimized prior to surgical 
intervention? If so, what needs to be optimized?

RECOMMENDATION: Infection following ACLR is not a surgical emergency in most cases. Sepsis associated with infected anterior cruciate 
ligament (ACL) requires an emergency treatment. Most surgeons agree that surgical intervention should take place without delay, on a prompt 
basis, preferably on the same day as the clinical presentation of an ACLR infection. The patient’s condition needs to be optimized prior to surgery.

LEVEL OF EVIDENCE: Moderate

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

RATIONALE 

Infection following ACLR is a rare event aff ecting up to 2.25% of 
patients, but it is a serious complication [1–15]. Surgical management 
of ACLR infections is frequently discussed in the literature, but the 
timing of surgical intervention is not clearly stated in the majority 
of these publications [3,4,6,10–12,16–18]. 

A few studies have addressed the issue of timing of surgery. A 
study by Schuster et al. stated that the surgery should be performed 
on the day of admission [19]. Another study by Mouzopoulos et al. 
also declared that the infection should be treated without delay [20]. 
In a review article, Wang et al. reported a summary of various studies 
by stating a recommendation for immediate operative treatment 
[21]. Torres-Claramunt et al. also reported that the generally-accepted 
treatment is “arthroscopic lavage, performed as soon as possible” 
[22]. It is known that articular cartilage degrades rapidly and loses 
nearly half of its glycosaminoglycan and collagen composition in 
the fi rst week of a joint infection [23,24]. Therefore, a signifi cant delay 
should not be experienced in the initiation of surgical treatment in 
patients presenting with an infection of ACL reconstruction.

The major drawback in the literature is that almost all of the 
studies published on infection following ACLR have been retrospec-

tive reviews. It is well-established in these studies that infection 
following ACLR can rarely be a life-threatening emergency. A timely 
and well-planned course of action based on clinical and laboratory 
data and microbiological fi ndings is recommended. Graft retention 
has been shown as a goal along with articular cartilage protection, so 
lengthy delays should be avoided [1,3,6,11,13,17,18,25,26]. 

A protocol for patient optimization prior to surgery has not 
been clearly established. Clinical examination and aspiration of 
the knee joint is recognized as the fi rst step in diagnosis at initial 
patient presentation with a suspected postoperative ACLR infection. 
It is also generally reported that broad-spectrum antibiotics, prefer-
ably cephalosporins, should be started as soon as possible after joint 
aspiration is performed [10,12,15,16,19,20,22,27]. The antibiotics should 
target coagulase-negative Staphylococcus (CNS) and Staphylococcus 
aureus, as these are the most common infecting organisms. Antibi-
otic therapy should be modifi ed as soon as culture results identify 
the specifi c pathogen and the susceptibility. 

Blood tests for infectious and infl ammatory markers, such as 
white blood cell count, erythrocyte sedimentation rate and C-reac-
tive protein, should also be conducted on the day of presentation. 


