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infection risks of endoprosthesis implantation and immunosup-
pressive eff ects of neoadjuvant therapy, patient outcomes using 
synthetic mesh for abdominal hernia repair have been well studied 
and provide some insight regarding infection rates associated with 
the use of mesh. A recent meta-analysis of 10 randomized controlled 
trials comparing abdominal hernia surgery outcomes using mesh vs. 
surgical suture detected no signifi cant diff erence in infection rates 
between the 2 groups. However, the mesh group did demonstrate 
signifi cantly lower incidence of recurrent hernia than the surgical 
suture group, leading the authors to conclude synthetic mesh was a 
highly effi  cacious repair technique [12].

In summary, the published literature suggested litt le or no 
association between the use of mesh for soft tissue att achment with 
endoprosthetic reimplantation and development of subsequent PJI. 
Further study is needed before it can be conclusively determined 
that the use of soft tissue att achment meshes does not increase the 
risk for subsequent infection in patients undergoing oncologic 
endoprosthetic reconstruction. Future investigation should utilize 
larger cohorts and control for tumor type and location so that the 
use of mesh can be bett er isolated as the variable of interest.
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QUESTION 6: Should endosprosthesis and/or allograft bone be soaked in antibiotic solution or 
antiseptic solutions prior to implantation in patients?

RESPONSE: Unknown. There is no evidence to suggest that the use of a pre-implantation antibiotic or antiseptic soak of an endoprosthesis or 
massive allograft would reduce the rate of surgical site infection/periprosthetic joint infection (SSI/PJI).

LEVEL OF EVIDENCE: Consensus

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

RATIONALE

In the oncologic literature, infection rates following metallic endo-
prostheses and bulk allograft surgery are high. In a systematic review, 
Henderson et al. found the rate of infection-related failure of endo-
prostheses to be 7.4%, when all anatomic locations were taken into 
account. Proximal tibia replacements and total femur replacements 
were noted to be at particular risk for infection, requiring revision 
surgery in 19.7% and 17.5% of cases, respectively [1]. In a systematic review 
of pediatric oncology patients, Groundland et al. found an infection 
rate of 12.9% and 17.1% when bulk osteoarticular allografts were used 
to reconstruct the distal femur and proximal tibia, respectively [2].

While not fully understood or rigorously investigated, the 
causes of these high rates of infection are likely multi-factorial, 
including extensive surgical dissections and resections, substantial 
blood loss, implantation of large constructs with foreign material 
and, in the case of oncology patients, a potentially immunosup-
pressed host. 

Any measure that leads to decreased infection rates of metallic 
endoprosthesis and massive allograft reconstruction would be 
desirable. Given the prevalence of the problem and the severity 
of the consequences of deep infection, even weak evidence 
supporting a decrease in infection rates would be worth consid-
ering. While a few interventions have been noted to be benefi cial, 
as reported in retrospective case series, no rigorous, prospective 
studies have been completed in this population [3–8]. Regarding 
the question above, there is no evidence to support or reject the 
use of a pre-implantation antiseptic soak of the endoprosthesis (or 
allograft). Local application of an antibiotic solution (e.g., genta-
micin) around prosthesis before closing the incision in conjunc-
tion with a parenteral agent as antibiotic prophylaxis is routine 
practice in some institutions [9]. However, antibiotic solutions 
have been found to off er no advantage over saline in the removal 
of bacteria from bone, titanium or stainless steel. In addition, there 
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are no effi  cacy data to support the use of antibiotic soaks in proce-
dures with sterile prosthesis insertion [10,11]. There are no high 
quality trials testing the eff ectiveness of antiseptic soaking of pros-
thesis before implantation [12]. Moreover, antiseptics could exert 
changes in materials used for total arthroplasty (e.g., titanium 
alloy or hydroxyapatite), cause chondrolysis or pose cytotoxicity to 
human fi broblasts and osteoblasts [13,14].

Conceptually, a pre-implantation soak would decrease the bacte-
rial load on the implant immediately prior to implantation, thereby 
reducing the risk of an infection caused by direct seeding of the 
wound bed by the implant itself. In an in vitro study bone fragments 
soaked with a solution of gentamicin or vancomycin for 30 minutes 
were loaded with an antibiotic concentration, 5-fold the minimum 
inhibitory concentration (MIC) values would be needed to provoke 
bacterial regression [15]. It has been also shown that in vitro decon-
tamination of bone allografts contaminated with coagulase-nega-
tive Staphylococci is feasible after soaking bone with gentamicin or 
rifampicin for 60 minutes [16]. However, clinical studies are lacking, 
and there are no randomized controlled trials or systematic reviews 
that have evaluated soaking endoprosthesis or allograft bone in anti-
biotic or antiseptic solutions before implantation for the preven-
tion of surgical site infections [17]. Two facts belie this practice. First, 
there is no published evidence that sterilized implants (endopros-
thesis or allograft) routinely become colonized or contaminated 
from their unpackaging to implantation. Second, most infections 
in endoprosthesis and massive allograft surgery do not manifest in 
the perioperative period; rather, the average time to failure due to 
infection occurs years after the index surgery. In their report of 2,174 
endoprosthesis surgeries, Henderson et al. reported an overall time 
revision surgery due to infection of 47 months, with a non-normally 
distributed standard deviation of 69 months [1]. The anatomic loca-
tion with the fastest time to infection-driven revision was the elbow, 
occurring at a mean of 16 months, while the proximal humerus had 
an infection time of 80 months. A pre-implant soak would have no 
theoretical impact on these late infections.
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QUESTION 7: Should a coated prosthesis (silver/iodine) be used for reconstruction of patients 
undergoing primary bone tumor resection?

RECOMMENDATION: Yes, silver coating and iodine coating of prosthesis show good results in prevention of infection after reconstruction 
following primary tumor resection.

LEVEL OF EVIDENCE: Moderate

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

RATIONALE

Megaprosthesis has been used to reconstruct limbs and large skel-
etal defects after resection of bone tumors for many decades. A 
signifi cant problem is the higher rate of infection as compared to 
an infection rate of < 1% after a standard primary arthroplasty proce-

dure. Many factors have been cited in literature which include length 
of surgery, OR environment, blood transfusions, soft tissue available 
for coverage and segment involved, e.g., tibia vs. femur. The average 
infection rate reported in literature is 10% (range 0–25%). 


