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QUESTION 3: Is there a role for single-stage exchange arthroplasty in acute periprosthetic joint 
infections (PJIs) of cementless total hip arthroplasties (THAs)?

RECOMMENDATION: Yes. Single-stage exchange arthroplasty can be employed to treat patients with acute PJIs of cementless THAs.

LEVEL OF EVIDENCE: Moderate

DELEGATE VOTE: Agree: 89%, Disagree: 7%, Abstain: 4% (Super Majority, Strong Consensus)

RATIONALE 

Debridement and retention of implants, single-stage revision 
and two-stage revision are all described treatment options in the 
management of PJIs [1]. Since the 1970s, when Buchholz introduced 
the concept of single-stage revision arthroplasty as an alternative to 
two-stage revision for PJIs, multiple authors have published similar 
encouraging results on single-stage revision for infected THA [2–4].
With shorter total hospital stays, less risk of perioperative compli-
cations and lower overall healthcare costs, single-stage revision has 
been considered an att ractive treatment option for the devastating 
complication of hip PJIs [5]. 

Single-stage exchange arthroplasty for acute PJIs in cementless 
THAs is a unique situation with pros and cons. On the one hand, 
the acetabular and femoral components may not have had time to 
fully osseointegrate. This not only facilitates extraction of implants 
without incurring signifi cant bone loss, but also allows for the use 
of “primary type” components for the reimplantation portion of 
the procedure [6]. On the other hand, one of the primary tenets and 
keys to the success of Bucholz’s original one-stage exchange arthro-
plasty was the preoperative identifi cation of the infecting organism 
to help guide the choice of microbe-directed antibiotic cement 
during the reimplantation of components. In the case of standard 
“cementless” revision arthroplasty, this is not feasible. As a result, 
more recently, some surgeons have employed adjunct techniques to 
achieve similar supra-therapeutic concentrations of antibiotics into 
the periarticular space during a cementless single-stage revision hip 
arthroplasty [7,8].

The literature on the topic of one-stage exchange arthroplasty 
is quite heterogenous, specifi cally in regards to inclusion criteria, 

infecting organisms, surgical technique and length of follow-up. 
Therefore, reaching a defi nitive conclusion for the role of one-stage 
exchange arthroplasty in the treatment of acute PJIs of cementless 
THAs is challenged by the limited available data [6–10]. We identifi ed 
three clinical studies which reviewed their results of cementless one-
stage exchange arthroplasty for acute PJIs of THAs. In a multicenter, 
retrospective series of 27 patients, Hansen et al. demonstrated a 70% 
success rate of component retention at a minimum follow-up of 27 
months and a mean follow-up of 50 months. However, 4 of the 19 
patients required further operative debridement to obtain control 
of the infection, indicating that an isolated one-stage exchange 
arthroplasty was successful in only 15 of the 27 patients (56%) [6]. In a 
study by Wolf et al., which included 24 acute THA infections treated 
with one-stage cementless exchange arthroplasty, eradication of the 
infection was achieved in 75% (18/24) at two years mean follow-up [9]. 
Unfortunately, the study with the longest mean follow-up of 8.6 years 
only included 6 patients who had undergone one-stage cementless 
exchange. While they reported no cases of reinfection, they had 
very strict inclusion criteria for deciding on the one-stage exchange 
(e.g., negligible pus, healthy patients, no evidence of acute systemic 
infection) and their infecting organism profi le only included Staphy-
lococcus epidermidis and one case of Clostridium, so the applicability 
of their results must be interpreted in this light. Similarly, the one 
study that investigated cementless one-stage exchange arthroplasty 
for chronic PJIs of THAs by Yoo et al. reported component retention 
in 10 of 12 patients (83%) at a mean follow-up of 7.2 years, but excluded 
all patients with PJIs caused by methicillin-resistant Staphylococcus 
aureus (MRSA) [11].
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As mentioned earlier, one of the keys to the historical success of 
the one-stage exchange arthroplasty was the ability to deliver supra-
therapeutic concentrations of antibiotics into the periarticular 
space, which is not feasible in standard cementless two-stage revi-
sion arthroplasty. Two authors have developed novel techniques to 
provide adjunct antimicrobials locally in the hopes of improving 
their infection-free survival.

Using antibiotic-impregnated allograft bone during single-stage 
revision for PJI, Winkler et al. showed no recurrence of infection in 
34 of 37 (92%) of their patients at a mean follow-up of 4.4 years. They 
calculated supra-therapeutic concentrations of vancomycin in the 
drainage fl uid up to three days postoperative without systemic 
adverse renal eff ects and demonstrated that the antibiotic-impreg-
nated grafts had similar incorporation as the normal allografts [7].
Whiteside and Roy introduced a new concept of antibiotic infusion 
within the periarticular space after single-stage revision for PJIs using 
Hickman lines, and by this means they have achieved no reinfections 
and complete clinical eradications of infection in their 21 cases at fi ve 
years mean follow-up [8].

Considering the fact that the evidence available to address this 
question is based on retrospective small case series with heterog-
enous methodologies, the level of recommendation is moderate at 
best. Taken as a whole, it appears that single-stage revision for acute 
PJIs may achieve eradication of infection in approximately 70% of 
patients, which is superior to many reported rates of success for 
irrigation/debridement and implant retention in the same sett ing 
[6]. Furthermore, this technique limits the perioperative morbidity, 
surgical complexity and healthcare costs associated with a two-stage 
exchange arthroplasty, and as such, should be strongly considered in 
the sett ing of acute PJIs of a THA.
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QUESTION 4: Does the morbidity and mortality diff er between single-stage and two-stage 
exchange arthroplasty?

RECOMMENDATION: Putt ing aside the eff ect on successful treatment of periprosthetic joint infections (PJIs), it is logical that a single surgical 
procedure puts patients at lower risk for both mortality and morbidity compared to a two-stage exchange arthroplasty that involves two 
separate operations.

LEVEL OF EVIDENCE: Moderate

DELEGATE VOTE: Agree: 83%, Disagree: 13%, Abstain: 4% (Super Majority, Strong Consensus)

RATIONALE 

PJIs are associated with major patient morbidity and mortality. 
Browne et al. [1] put this in context with a contemporary compar-
ison of two-stage revision hip arthroplasty to major non-ortho-
paedic surgery. In their study of over 10,386 patients, implant 
removal and spacer placementhad a 30-day readmission rate of 
11.1% and a 90-day mortality rate of 2.6%. Major complications were 
found in 15.3% of the patients. Ninety-day mortality rates were 
signifi cantly higher compared with carotid endarterectomy, pros-
tatectomy and kidney transplant (odds ratio (ORs) between 2.1 
and 12.5; p < .0001). Readmission rates at 30 days were signifi cantly 
higher than all other groups including coronary artery bypass 
grafting and Whipple procedures (ORs between 1.4 and 8.2;  p  < 
.0001). A recent analysis of a large, prospectively collected, national 

database has also suggested that revision total knee arthroplasty 
(TKA) for PJIs is associated with increased postoperative morbidity 
and mortality in the fi rst 30 postoperative days relative to 
non-infectious revisions [2].

Traditionally, it has been considered that a two-stage revi-
sion strategy may be the gold standardfor the management of PJIs 
as this allows for a more targeted antimicrobial plan; however, it 
also exposes the patient to the risks of an additional procedure [3]. 
Historically, studies have concentrated on the successful eradica-
tion of infection as an end-point for comparing one and two-stage 
surgery. Considering reinfection, several recent systematic reviews 
have been published that show equivalence in terms of infection 
eradication for single and two-stage exchange [4–8]. 


