G37: Are there any concerns for the use of topical antibiotics (e.g. vancomycin) in patients
undergoing major orthopedic surgery?
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Response/Recommendation: Topical antibiotics (TA) have been associated with rare
complications, including aseptic wound complications, delayed wound healing, and systemic
absorption risks potentially resulting in nephrotoxicity. There are also theoretical concerns for an
increased risk of antibiotic resistance or tissue toxicity leading to delayed bone healing/fusion.

Level of Evidence: Moderate

Delegate Vote:
Rationale:

Surgical site infections (SSI) and periprosthetic joint infections (PJI) remain significant
challenges in major orthopedic surgeries. The incidence rates of SSI and PJI range from 0.4% to
2.4% in primary joint arthroplasties and can reach up to 10% in revision surgeries (1—4). These
infections impose a significant burden on patients through prolonged recovery times and reduced
quality of life, while also placing considerable financial and logistical strain on healthcare
systems (5—7). The management of these infections is further complicated by the growing
prevalence of antibiotic-resistant organisms, which limit the effectiveness of traditional systemic
therapies (8).

Topical antibiotics (TA), including vancomycin powder, antibiotic-loaded
polymethylmethacrylate (PMMA), intra-articular infusion and advanced carriers like calcium
sulphate (CS), hydrogels and collagen fleece, have emerged as strategies for preventing and
treating infection. When treating PJI and complex bone infection, these modalities offer
localized, high-dose antimicrobial delivery, targeting pathogens directly at the surgical site while
minimizing systemic toxicity (8—12). Additionally, they address the challenge of biofilm-
associated infections in poorly vascularized tissues (13).

Despite their potential, the use of TA raises several concerns, including the risk of local wound
complications, tissue toxicity, concerns of antibiotic resistance, and variable efficacy due to
inconsistent application techniques (14,15). Understanding these factors is crucial for optimizing
their use in orthopedic surgeries.

To address the question posed above, we performed a comprehensive systematic review to
identify literature that directly addressed the safety of topical antibiotics, exploring diverse
delivery methods such as powders, liquids, ceramic beads, PMMA, and biodegradable materials,
with a focus on safety and cost-effectiveness.

Hypersensitivity Reactions: Reports of allergic reactions, including hypersensitivity, have been
rare in the included studies, with a single case of anaphylaxis reaction attributable to topical



rifampicin. Nonetheless, caution should be exercised, particularly in patients with known
sensitivities to antibiotics like vancomycin (16,17). Milder hypersensitivity reactions such as
localised pruritic or erythematous skin changes can occur and may warrant close monitoring and
consideration for allergic testing (18).

Wound Complications: High concentrations of TA, particularly vancomycin powder and CS
beads, are associated with aseptic wound complications. These complications, which may
include delayed wound healing, seroma formation, and wound dehiscence, could potentially
impact overall surgical outcomes and necessitate further intervention (19,20). The presence of
CS beads has been linked to increased wound drainage, possibly due to their rapid dissolution
and osmotic effects, which may delay wound closure and healing (21,22). Furthermore, factors
such as patient comorbidities and surgical technique of where the TA are applied may influence
the incidence and severity of these complications.

Systemic Absorption and Toxicity: Although designed for localized delivery, systemic side
effects of glycopeptides have been observed, occasionally leading to complications such as acute
kidney injury (23,24). There have been no concerns of clinically significantly raised serum levels
or ototoxicity with topical glycopeptides (25). Clinicians should remain vigilant in patients with
pre-existing renal impairment or those receiving concurrent nephrotoxic medications. Monitoring
renal function postoperatively in high-risk individuals may be advisable (26). Despite the low
risk of systemic toxicity, consideration to evaluate the pharmacokinetics of TA in different
patient populations can refine safety recommendations.

Tissue Toxicity: There are no significant clinical evidence in orthopedics that attributes the use
of TA to cytotoxic effects that contribute to pseudoarthrosis in spinal surgery or delayed/non-
union in trauma surgery (27-29). In vitro studies have indicated that high concentrations of
certain antibiotics may have transient inhibitory effects on osteoprogenitor proliferation, but
these effects appear to be dose-dependent and not clinically relevant in orthopaedic applications
(30). Additionally, the incorporation of antibiotics into biomaterials such as PMMA or collagen
fleece have not been associated with compromised bone healing, supporting the overall
biocompatibility of these delivery systems (12,31). An improved understanding of long-term
bone healing outcomes with different antibiotic carriers may further strengthen clinical
recommendations.

Antibiotic Resistance: The potential correlation between the use of topical antibiotics and
emergence of antimicrobial resistance has not been explored in orthopedic surgery. This
theoretical association has been the impetus behind the recommendations from various
authorities, including the Center for Disease Control, to avoid placing topical antibiotics in the
wound. This issue needs to be studied further in the future. However, the unique
pharmacokinetic profile of TA potentially allows for high initial peak concentrations that rapidly
reduce bacterial loads, decreasing the selective pressure that promotes resistance (32). When
combined with systemic antibiotics, this dual approach enhances infection prevention by
providing both immediate localized action and sustained systemic coverage (33). Evidence in
bone infection management suggests that using antibiotic combinations in local carriers may
further mitigate resistance risks while improving bactericidal efficacy (34,35). To maximize



these benefits, appropriate dosing strategies and adherence to evidence-based protocols may
improve standardization.

Economic Considerations: Vancomycin powder is relatively inexpensive, but its routine use
must be weighed against its potential to prevent costly reoperations due to infection. Multiple
studies in spinal surgery have demonstrated cost savings of over $100 000 per 100 spinal fusion
operations with the use of prophylactic TA (16,36). Variability in application modalities and
indications complicates cost-effectiveness analyses. Newer carriers, such as hydrogels and
collagen fleece, may offer improved efficacy but often come at higher costs.

In conclusion, topical antibiotics, like vancomycin, may have a role in reduction of infections in
major orthopedic surgeries, particularly for high-risk patients. However, concerns about aseptic
wound complications, and systemic toxicity must be considered. The need for standardized
protocols and high-quality evidence is paramount to ensure their safe and effective use. Future
research should prioritize long-term safety evaluations to guide clinical decision-making.
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