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QUESTION 2: Should factors like preoperative radiation, soft tissue vs. bone resection, presence 
of metal vs. structural allograft and other factors infl uence the dose and duration of antibiotic 
prophylaxis?

RECOMMENDATION: Unknown. Evidence and guidelines directing the prescription of prophylactic antibiotic regimens in musculoskeletal 
tumor surgery are lacking. Although long-term antibiotic prophylaxis may decrease the risk of deep infection, there is not suffi  cient evidence to 
recommend the use of anything other than routine antibiotic prophylaxis for patients undergoing major reconstruction.

LEVEL OF EVIDENCE: Limited

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

RATIONALE

Limb salvage and reconstruction using endoprostheses or bulk 
bone allografts have become standard of care for the management 
of bone tumors. In order to minimize peri- and postoperative risk 
for periprosthetic joint infection (PJI) development, antibiotic 
prophylaxis is routinely administered. While standard guidelines 
for primary total joint replacements exist and are widely accepted, 
there are no such guidelines/recommendations for reconstruction 
using endoprostheses or bulk bone allografts in orthopaedic tumor 
surgery. As a result, various opinions and variations exist between 
surgeons on the prescription of prophylactic antibiotic regimens in 
tumor surgery [1].

Duration of antibiotic prophylaxis remains one of the most 
important issues. For primary total joint replacement, consensus 
exists in that, postoperative antibiotics should not be administered 
for greater than 24 hours after surgery. However, oncologic patients 
represent a heterogeneous population which signifi cantly diff ers 
from population of patients that undergo primary joint replace-
ment, and diff erent antibiotic regimes may be necessary.

There is considerable variation in the antibiotic regimens 
reported by available studies. Only seven studies specifi ed the dose 
(i.e., 1 gm) and/or the type of prophylactic antibiotics administered 
(i.e., fi rst-, second-, or third-generation gram-positive cephalosporin) 
[2–8]. Two studies specifi ed giving additional coverage against gram-
negative bacteria as well [5,6]. Twenty studies reported postoperative 
antibiotic regimens. These studies were subdivided into short-term 
regimens (0 to 24 hours of postoperative antibiotics) [2,3,7,9–12] and 
long-term regimens (greater than 24 hours of postoperative antibi-
otics) [4–6,8,13–21] and compared.

Several att empts were made in order to address this issue. A 
systematic review reported by Racano et al. (analyzing 4,838 patients 
included in 48 Level 4 studies) suggests that long-term antibiotic 
prophylaxis (pooled weighted infection rate 8%) is more eff ective 
than short-term prophylaxis (pooled weighted infection rate 13%) 
at minimizing infection in patients with lower extremity long-bone 
tumors that require surgery and endoprosthetic reconstruction 
[22]. Authors recognize limitations of the study, such as inconsis-
tency in antibiotic prophylaxis used in each study, inconsistency in 
reporting applied regimens (only seven studies specifi ed the dose 
and/or the type of antibiotics administered), majority were retro-
spective studies, and it was unclear whether the defi nition of infec-
tion is constant in all studies, since criteria changed over time [22]. 
These fi ndings are important for two reasons. First, they support the 
notion that orthopaedic oncology patients are diverse populations 
who may require a diverse prophylactic regimen when compared to 
conventional arthroplasty patients. Second, these results reinforce 
the increasing need to limit infections and establish guidelines for 
antibiotic prophylaxis in tumor surgery.

In contrast, Aponte-Tinao concluded that prolonged periods of 
postoperative antibiotics were associated with a greater risk of infec-
tion. Other risk factors associated with increased infection rate were 
tibial allograft, male patients and procedures performed in conven-
tional operating room [23]. 

Currently, there is an ongoing multicenter randomized 
controlled trial titled Prophylactic antibiotic regimens in tumor 
surgery (PARITY). This study includes a parallel two-arm design 
to investigate whether a 24-hour (short) or 5-day (long) antibiotic 
prophylaxis regimen should be implemented among patients 
undergoing surgical excision and endoprosthetic reconstruc-
tion of lower-extremity primary bone tumors [24]. The primary 
outcome is the rate of deep postoperative infections in each arm. 
Secondary outcomes include type and frequency of antibiotic-
related adverse events, patient functional outcomes and quality-
of-life scores, reoperation and mortality. Patients will be followed 
for one year after the procedure. The results of the fi nal study are 
expected soon [25]. 

Unfortunately, there is insuffi  cient literature to support alter-
nate antibiotic regimens in patients who underwent preoperative 
radiation, patients who underwent soft tissue or bone resection, or 
patients who received a metal endoprosthesis or structural allograft 
after tumor resection. The main reason is poor reporting of the anti-
biotic regimens (dosage, duration, etc.), and therefore, all conclu-
sions may be misleading. Even if this data were available, it would 
not be accurate to properly compare the infection rates of diff erent 
clinical series based on their perioperative antibiotic protocols 
because of the heterogeneity of patient populations.

Since data on prophylactic antibiotic regimens are rather scarce, 
high quality, randomized controlled trials are needed for oncologic 
endoprosthesis or bulk bone allograft reconstructions in tumor 
orthopaedic surgery. As a result, the strength of the recommenda-
tion is limited.
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QUESTION 3: Should patients with an oncologic endoprosthesis in place receive antibiotic 
prophylaxis during dental procedures?

RECOMMENDATION: Not routinely. Evidence-based guidelines by dentists and orthopaedic surgeons state that antibiotic prophylaxis is rarely 
appropriate for patients with prosthetic joints. 

LEVEL OF EVIDENCE: Consensus. 

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

RATIONALE

The American Dental Association (ADA) [1] and the American 
Academy of Orthopaedic Surgeons (AAOS) [2,3] have issued updated 
guidelines regarding the need for antibiotic prophylaxis. The guide-
lines do not specifi cally address the topic of patients with an onco-
logic endoprosthesis. The guidelines are based on four case-control 
studies [4–7] that found no association between dental procedures 
and PJI and no eff ectiveness for antibiotic prophylaxis. 

The ADA recommended that, “in general, for patients with 
prosthetic joint implants, prophylactic antibiotics are not recom-
mended to prevent prosthetic joint infection.” Likewise, the AAOS 
recommended that “the practitioner might consider discontin-
uing the practice of routinely prescribing prophylactic antibiotics 
for patients with hip and knee prosthetic joint implants under-
going dental procedures.” The AAOS recommendations were more 
conservative than the ADA recommendations. The AAOS conducted 
a study using a modifi ed Delphi procedure in which 14 experts 
were given scenarios involving patients with prosthetic joints and 

voted whether antibiotic prophylaxis was appropriate. The panel 
concluded that prophylaxis may be warranted in the following situ-
ations: procedures involving manipulation of the gingival tissue 
or periapical region of teeth or perforation of the oral mucosa 
in patients who are severely immunocompromised and (1) have 
uncontrolled diabetes (glucose > 200 mg/dl, HbA1C > 8%), or (2) have 
controlled diabetes (glucose < 200 mg/dl, HbA1C < 8%) and have a 
history of periprosthetic joint infection (PJI) that required surgery 
or (3) do not have diabetes and have a history of PJI that required 
surgery and the initial joint replacement surgery was < 1 year ago. 

The Dutch Orthopaedic and Dental Societies issued guidelines 
based on nine studies, all deemed to be very low quality. These 
guidelines advise that antibiotic prophylaxis should not be given to 
prevent PJI, regardless of the patient’s immune status. 

Given the absence of studies in patients with an oncologic 
endoprosthesis, it seems prudent to apply the more moderate AAOS 
guidelines to this patient population. 


