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QUESTION 3: Does the type of fi xation (cemented vs. uncemented) of an oncologic 
endoprosthesis infl uence the incidence of subsequent surgical site infection/
periprosthetic joint infection (SSI/PJI)?

RECOMMENDATION: There is confl icting evidence surrounding this topic. Multiple studies have demonstrated superiority with cemented fi xa-
tion of an oncologic endoprosthesis while others have suggested superiority with uncemented fi xation. Therefore, the choice of the method of 
fi xation should be made on the basis of all clinical indications, other than the infl uence of fi xation on subsequent SSI/PJI.

LEVEL OF EVIDENCE: Limited

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

RATIONALE

Limb salvage surgery has become the treatment of choice for 
musculoskeletal cancers due to advances within the fi eld of ortho-
paedic oncology. The use of an oncologic endoprosthesis has 
become the procedure of choice in limb salvage surgery. Though 
there are many benefi ts in utilizing an endoprosthesis, the devel-
opment of subsequent infection is one of the most common and 
feared complications. 

Multiple studies have been conducted to examine the risk 
of postoperative infection associated with the type of fi xation 
(cemented vs. uncemented). Moreover, the approval and universal 
use of antibiotic-impregnated cement has altered the landscape as it 
relates to the risk and type of infection.

A systemic review of 40 studies examining distal femoral 
replacement (DFR) cases and proximal tibial replacement (PTR) 
cases showed mixed results. One hundred and nine (5.8%) of 1,894 
cemented DFR cases became infected while 65 (9.0%) of 721 unce-
mented DFR cases became infected. This diff erence was found to be 
statistically signifi cant [1]. For cemented DFR replacements, linear 
regression analysis showed that the risk of infection increased 
over time (p < 0.001), but the risk for infection in uncemented DFR 
implants did not increase over time. The same systemic review 
showed that 109 (15.2%) of 716 cemented PTR cases became infected 
while 56 (14.1%) of 396 uncemented PTR cases became infected; this 
diff erence was not found to be statistically signifi cant. The incidence 

of infection in PTR cases did not increase over time, regardless of the 
fi xation method [1].

Pala et al. [2] reported that 20 (9.1%) of 220 endoprostheses origi-
nally implanted in patients with either a lower extremity primary 
bone tumor or metastatic disease became infected. Of these 20 cases, 
12 (10.3%) were cemented and eight (7.7%) were uncemented. In addi-
tion, survival of cemented endoprostheses to infection was 68% at 60 
months, while survival of the uncemented endoprostheses was 82% 
at 60 months [2]. Finally, in both univariate and multivariate anal-
yses, the only variable that was found to be a predictor of survival was 
uncemented fi xation [2]. 

The infection rates of endoprostheses vary widely in the litera-
ture. Studies investigating the infection rate after cemented fi xa-
tion of an endoprosthetic device yielded an infection rate ranging 
from 5.2% to 21.9% [3–7]; studies investigating the infection rate after 
uncemented fi xation yielded rates ranging from 9.7% to 12% [8–10]. 
A condition of equipoise exists resulting from the confl icting data 
supporting cemented or uncemented fi xation and the incidence of 
subsequent SSI/PJI.
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QUESTION 4: Does the use of incise draping with antibacterial agents (iodine) infl uence the risk 
for subsequent surgical site infection/periprosthetic joint infection (SSI/PJI) in patients 
undergoing musculoskeletal tumor surgeries?

RECOMMENDATION: There is some evidence claiming that antimicrobial-impregnated incise drapes result in a reduction in bacterial 
contamination at the surgical site. However, there is litt le evidence to demonstrate that it results in a subsequent reduction in the incidence of 
SSI and/or PJI. 

LEVEL OF EVIDENCE: Limited

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

RATIONALE

Surgical incise drapes are often used by surgeons to reduce bacterial 
recolonization of the surgical site with host fl ora that may poten-
tially predispose the patient to subsequent infection. Furthermore, 
it is important to diff erentiate antimicrobial-impregnated drapes 
from non-impregnated drapes as the addition of an antimicrobial 
agent, such as iodophor, may have a diff erent eff ect on the rate of 
recolonization. The rationale behind the antimicrobial drape is 
that the incise drape can act as a physical barrier to block bacte-
rial proliferation on the skin and potential entry into the surgical 
wound.

Multiple studies have demonstrated that incise drapes can 
result in a reduction in bacterial recolonization. In a prospective 
randomized controlled trial of 101 hips undergoing hip preserva-
tion surgery, Rezapoor et al. found that iodine-impregnated drapes 
resulted in a signifi cant reduction (12.0% vs. 27.4%) in bacterial coloni-
zation compared to those without drapes [1]. Furthermore, Milandt 
et al. reported that the use of iodine-containing incision drapes 
did not increase bacterial recolonization in simulated total knee 
arthroplasty [2]. Dewan et al. reported that the use of an iodophor-
impregnated plastic incise drape in abdominal surgery reduced the 
contamination of the wound [3]. Casey et al. evaluated the antimi-
crobial effi  cacy of an iodine-impregnated incise drape against meth-
icillin-resistant S. aureus (MRSA) in a skin model and concluded that 
it had detectable antimicrobial activity [4].

While there is evidence to suggest that impregnated incise 
drapes result in a reduction of bacterial colonization, there is 
confl icting evidence demonstrating that impregnated incise 
drapes result in a signifi cant decrease in the infection rate. Ritt er 
et al. demonstrated a considerably low rate of SSI incidence 
(0.46%) in total arthroplasties performed with an antimicrobial 
incise drape [5]. In addition, Yoshimura et al. found that the lack 
of an iodophor-impregnated drape was a signifi cant risk factor for 

wound infection after liver resection [6]. In contrast, a randomized 
study by Dewan et al. suggested that iodine-impregnated drapes 
did not result in a signifi cant reduction in SSI rate in abdominal 
and cardiac surgery [3]. Furthermore, a randomized study by Segal 
and Anderson showed only a tendential reduction in the rate of 
SSIs by iodophor-impregnated adhesive drapes in high risk cardiac 
surgery [7]. Additionally, no SSIs were observed in a retrospective 
review of 581 patients undergoing anterior cervical fusions without 
iodophor-impregnated incision drapes. It was concluded that the 
use of iodophor-impregnated incision drapes during anterior 
cervical fusion was not needed [8]. 

In a Cochrane review of 3,082 patients, Webster et al. found that a 
higher proportion of patients developed surgical site infection with 
plastic drapes than patients in whom no drapes were used (p = 0.03) 
[9]. However, no diff erence was found when iodophor-impregnated 
drapes were used (rate ratio (RR) 1.03, 95% confi dence interval (CI) 
0.06 to 1.66, p = 0.89), which further highlights the importance of 
discriminating between antimicrobial and regular plastic incise 
drapes. In the World Health Organization guideline [10], four of the 
above-mentioned studies (one randomized-controlled trial (RCT) 
[7], one quasi-RCT [11] and two observational studies [6,12]) were 
identifi ed that assessed the eff ect of using single-use adhesive incise 
drapes to reduce SSI. They commented that the two RCTs showed 
the use of antimicrobial-impregnated incise drapes may have some 
adverse eff ect, but the eff ect estimate was not statistically diff erent 
from the control group. Furthermore, they noted that the observa-
tional studies reported that there may be a benefi t in using antimi-
crobial-impregnated incise drapes, but the eff ect was not statistically 
diff erent from the control group. They concluded that the quality 
of evidence for these comparisons was very low for both the rand-
omized control trials and the observational studies due to the risk of 
bias and imprecision or inconsistency.


