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Response/Recommendation

Based on available low-level data, the use of antibiotic-impregnated PMMA cement in aseptic
revision arthroplasty leads to a clinically relevant reduction in the risk of postoperative
infection, regardless of whether a single or dual antibiotic-loaded cement is used.

Level of Evidence: Moderate

Delegate Vote:

Rationale:

Primary total joint arthroplasty (pTJA) has achieved great success in patients who have
arthrosis, leading to major improvements in daily quality of life as well as functional abilities.
This has rendered pTJA the most commonly performed orthopaedic surgical procedure with
the increasing number of patients undergoing pTJA over time [1-3]. As a result, there has been
a marked increase in the number of revision total joint arthroplasties (rTJA), wherein
projections for the near future foresee more than a 100% increase in the number of rTJAs
performed [4,5].

Although the literature provides varying rates, one of the most common causes of rTJA is
aseptic implant loosening [6,7]. Moreover, despite all the preventive and protective measures,
periprosthetic joint infection (PJI) remains a major risk during rTJA performed for aseptic
reasons [8,9], with a higher incidence rate (3 to 7.5%) compared to primary PJI [10,11].

The concept of antibiotic-loaded PMMA (AL-PMMA) was first introduced in the literature
following a scientific study in 1977 [12] and has since been widely studied, particularly for its
role in preventing and mitigating the risk of prosthetic and bone infections. It is widely used,
particularly in infected rTJA cases. However, the current literature does not provide evidence
that clearly supports the use of AL-PPMA for reducing the risk of pTJA PJI or lowering early
revision rates [13-16]. Moreover, the impact of using AL-PMMA on the risk of PJI in aseptic
rTJA is still a subject of ongoing debate.

The first study that provided important data on this topic is a retrospective study of 1,154
patients undergoing aseptic revision total knee arthroplasty (rTKA) conducted by Bini et al. in
2015 [17]. 114 (10%) of the 1,154 patients underwent re-revision within a mean period of 3.6
years. 30% of these re-revisions were performed for an infection (n:34 of 114). In the study,
AL-PMMA was used in 308 of the 1,154 patients undergoing aseptic rTKA, wherein only 12%
(n = 14) of these patients required re-revision during follow-up. This study shows that the use
of AL-PMMA was linked to a 50% reduction in the risk of all-cause re-revision.

Another relevant study is the AL-PMMA review conducted by Gandhi et al. in 2018 [18]. The
study included both pTJA and rTJA cases and reported that the routine use of AL-PMMA in
aseptic revision TJA could be regarded as the standard of care, offering advantages in terms of
infection rates and all-cause re-revision. In routine practice, aminoglycosides (gentamicin or
tobramycin) were preferred for inclusion in cement, whereas vancomycin or daptomycin can
also be added in case of clinical requirement, although this may have a negative impact on the
strength of cement [19,20].



In a study by Abdelaziz et al. conducted with 32 patients in 2019, a combination of clindamycin
and gentamicin was added to PMMA, wherein 18 patients constituted the PJI group and 14
patients constituted the aseptic rTJA group during a 5-year follow-up [21]. At the end of follow-
up, none of the patients had required re-revision, and the PMMA loaded with the antibiotic
combination had achieved a high level of success in infection prevention and eradication in
septic and aseptic rTJA cases. In another study published by Sanz-Ruiz et al. in 2020, the effects
of AL-PMMA combinations on PJI were compared in a case series of 246 patients who
underwent aseptic rTKA, wherein 143 patients received low-dose single AL-PMMA
(PALACOS R + G, gentamicin 0.5 grams (g)) and the remaining 103 patients received high-
dose dual AL-PMMA (COPAL G + C, gentamicin one g + clindamycin one g) [22]. The
patients were evaluated after a minimum follow-up of one year, and it was found that the use
of dual AL-PMMA was more effective in PJI prevention in rTKA, while also demonstrating a
cost-effective profile in all cost calculation models used.

Another recent study on this topic was conducted by Blersch et al. in 2023 with 403 patients
who underwent aseptic rTKA with dual AL-PMMA. The patients were retrospectively analyzed
with a minimum follow-up of five years [23]. There were five patients (1.24%) who were
diagnosed with PJI (one acute, four chronic) and underwent re-revision. In conclusion, 98.2%
of patients who underwent aseptic rTKA with dual AL-PMMA (Copal G + C) exhibited PJI-
free survival throughout the 5-year follow-up.

In an article published by Bos et al. in 2023, data from the Dutch Arthroplasty Register was
used to analyze 2,529 patients who underwent aseptic rTHA and 7,124 patients who underwent
aseptic rTKA between 2007 to 2018 in terms of single or dual AL-PMMA use [24]. Among
patients who underwent rTHA, single AL-PMMA was used in 1,669 patients, 53 of whom
required re-revision for PJI. In addition, dual AL-PMMA was used in 860 patients, wherein 24
patients also required re-revision for PJI. Considering the patients who underwent rTKA, single
AL-PMMA was used in 5,270 and dual AL-PMMA in 1,854 patients, 97 and 46 of whom
needed re-revision due to PJI, respectively. From the statistical point of view, single or dual
AL-PMMA were not found to be superior to one another in rTJA practices.

According to a study by Hamoudi et al. carried out in 2024, 290 patients who underwent aseptic
rTJA were evaluated in terms of PJI risk, wherein 145 patients received single and 145 patients
received dual AL-PMMA [25]. 24-month follow-up results revealed no statistical superiority
between single or dual AL-PMMA in terms of PJI in aseptic rTJA.

Conclusion

Most of the reviewed studies show that the use of AL-PMMA leads to a statistically and
clinically relevant reduction in postoperative PJI risk in patients undergoing aseptic rTJA. This
is also supported by a study found in the national registry involving a total of nearly 10,000
patients. There were two recent studies that indicated that the use of single and dual AL-PMMA
was comparable in terms of their impact on PJI prevention in aseptic rTJA, wherein both led to
a decreased risk of PJI. However, all studies have a retrospective design. Therefore, conducting
prospective studies on this topic is a scientific necessity. Based on available data, the use of
AL-PMMA is recommended to minimize the risk of PJI in aseptic rTJA cases, regardless of
whether single or dual AL-PMMA is used.
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