HK?76: What, if any, are the indications for exchange of cement spacers?

Daniele De Meo; Paolo Adravanti; Ireneusz Babiak; Giorgio Cacciola; Dave Dipak; Antonio
Russo; David T. Tarity; Hua Tian.

Response/Recommendation:

In cases of persistent infection during the interstage, spacer exchange may be performed,
however, both the surgeon and the patient should be aware of the lower eradication rate
associated with this procedure. For mechanical complications, the decision to exchange the
spacer or proceed directly with an earlier reimplantation should be carefully weighed against
the higher failure risk linked to spacer exchange.

Level of Evidence: Limited

Delegate vote:

Rationale

Periprosthetic joint infection (PJI) remains one of the most challenging complications in
orthopedic surgery, often necessitating a staged revision approach. The exchange of a cement
spacer during a two-stage exchange (TSE) procedure is a debated topic, with varying
indications and outcomes reported in the literature. Spacer exchange rate span around 14% to
17% in literature [1-2].

A systematic review was conducted to identify the indications for spacer exchange and its
associated outcomes. A comprehensive search of the Scopus and PubMed databases identified
566 studies for screening. After removing 211 duplicates, 355 studies were assessed.
Inclusion criteria included the presence of a patient cohort undergoing interim spacer
exchange, with clearly defined indications for the exchange and reported patient outcomes.
After full-text assessment of 56 articles, 20 studies were included in the final analysis. All
studies were classified as level III or IV evidence, with 18 retrospective cohort studies and
only two prospective case series [2-21].

Current indications for an additional spacer exchange include persistent infection, wound-
related complications, draining sinus, or mechanical issues such as spacer dislocation or
fracture. However, the definition of persistent infection varies among studies due to
heterogeneous criteria. Some authors rely solely on local clinical signs and inflammatory
markers (e.g., C-reactive protein, CRP)[5, 8-11, 13, 16, 18-20], while others perform joint
aspiration during antibiotic holiday to guide their decision based on culture results [4, 6-7, 12,
15, 21]. Additionally, some studies use scores made up by cell count and polymorphonuclear
percentage for reinfection risk or preoperative open biopsy [17, 22].

In two studies, spacer exchange was performed as an intended strategy. Baeker et al.
described a three-stage exchange protocol for patients with "difficult-to-treat pathogens,"
defined as pathogens lacking susceptibility to biofilm-active antibiotics (e.g., rifampicin-
resistant staphylococci, ciprofloxacin-resistant gram-negative bacteria, and fungal infections),
reporting an infection eradication rate of 88% [3]. Perry et al. analyzed outcomes of a multi-
stage exchange strategy in knee PJI patients who were referred with a pre-existing spacer,
regardless of signs of active infection. In their series of 54 cases, 45 patients achieved
infection eradication (83%) [14].

Among the included studies, 13 compared infection eradication rates between the spacer
exchange group and a standard TSE group [Table 1]. Patients undergoing spacer exchange



had lower infection eradication rates compared to those in a standard TSE approach (66.4%
versus 78.4%). Additionally, increasing the number of spacer exchanges (one, two, or three)
was significantly associated with a higher reinfection rate (10.5%, 40.0%, and 100%,
respectively) (p = 0.001) [20]. Patients with spacer exchange fail to reach reimplantation
more frequently. In their series, Gomez et al. reported that only 66% of patients that
underwent spacer exchange ultimately reached reimplantation and spacer exchange was
identified as an independent risk factor for treatment failure [23]. Klemt et al. performed a
propensity score-matched analysis comparing patients who underwent spacer exchange with
those undergoing a standard TSE, demonstrating a significantly increased reinfection risk in
the exchange group (24% vs. 15%, p = 0.03) [12]. Their protocol involved antibiotic holiday,
and the decision to exchange the spacer was based on preoperative aspirations and serologic
tests. Similar findings were reported in other unmatched cohort studies [2, 19]. However, a
separate propensity score-matched study by Frank et al. reached different conclusions,
finding no significant differences in re-revision rates (p = 1.00) or reinfection rates (p = 0.32)
[8]. In their study, the decision to reimplant or exchange the spacer was at surgeon's
discretion and based on evaluation of inflammatory markers, clinical symptoms, and
intraoperative findings, without an antibiotic holiday between stages.

The overall lower success rate observed in patients undergoing spacer exchange could be
attributed to the underlying reasons necessitating the exchange itself [4]. Since these patients
already exhibited signs of persistent infection despite spacer implantation, certain host-related
or microbial factors may have rendered their infection less responsive to the standard
protocol of debridement and antibiotic-loaded spacers. Therefore, additional studies are
needed to enhance our understanding of why infections persist in spacers despite high-dose
local and systemic antibiotic therapy.

Several comorbidities and pathogen characteristics have been identified as independent risk
factors for interim failure and subsequent spacer exchange. A higher Charlson Comorbidity
Index (odds ratio, 1.56; P =.01) and the presence of Enterococcus species (odds ratio, 1.43; p
= 0.03) were significant risk factors [12]. Furthermore, Tan et al. reported that patients
requiring spacer exchange had a significantly higher body mass index (p <0 .001), a higher
prevalence of rheumatoid arthritis (p = 0.018), and were more likely to have PJI caused by
polymicrobial organisms (p = 0.007) or antibiotic-resistant strains (p = 0.048) [2]. Jaubert et
al. also identified resistance (OR=8.8; p < 0.0008) as a critical risk factor, along with the
presence of gram-negative bacilli in hip aspiration (OR=3.7; p < 0.026) and methicillin-
resistant Staphylococcus aureus (MRSA) in surgical samples from the first-stage procedure
(OR 17.294; p < 0.012). Additional risk factors included a high ASA score (p < 0.012),
chronic liver disease (OR 2.6; p < 0.001), a time to reimplantation exceeding eight months
(OR 20.88; p < 0.0001) [24]; the lower age (adjusted OR = 0.95; p < 0.001), the use of
mobile spacer (OR = 0.42; p = 0.003) and commercial spacers (OR = 0.25; p = 0.029) were
protective factors for spacer exchange [25].

Regarding mechanical spacer complications, some authors advocate for shortening the
interim period instead of performing a spacer exchange, whenever possible [13, 26]. In fact,
spacer exchange has been shown to significantly impact functional outcomes. Klemt et al
reported significantly lower postoperative scores for the hip disability and osteoarthritis
outcome score physical function (46.0 vs 54.9, p = 0.01); knee disability and osteoarthritis
outcome score physical function (43.1 vs 51.7, p < 0.01); and patient-reported outcomes
measurement information system physical function short-form (41.6 vs 47.0, p=0.03) [12].

In conclusion, the heterogeneity in study designs and reporting standards limits the ability to
draw definitive conclusions. While certain indications, such as persistent infection, may



justify spacer exchange, further high-quality research is needed to establish standardized
criteria and assess success rates compared to an earlier direct reimplantation. In conclusion,
the decision to exchange a cement spacer should be carefully weighed against its potential
risks, considering patient-specific factors and available clinical evidence.
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Table 1: studies reporting the comparison of infection eradication rates between the spacer exchange group and a standard two-stage exchange
(TSE) group. PSM: Propensity score matched.
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