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1.4. PREVENTION: SURGICAL TECHNIQUE
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QUESTION 1: Is there an increased risk for subsequent surgical site infection/periprosthetic 
joint infection (SSI/PJI) when a drainage tube is used in musculoskeletal tumor surgery?

RECOMMENDATION: Surgical drains should be used selectively in patients undergoing musculoskeletal tumor surgery. If used, they should 
be continuously monitored and removed immediately once output has decreased adequately per clinical judgment. There is a potential, yet 
unproven, link between the use of surgical drains and increased risk of SSI/PJI following orthopaedic procedures involving the use of prostheses.

LEVEL OF EVIDENCE: Limited

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

RATIONALE

Known risk factors for infection after musculoskeletal tumor surgery 
include malignancy of the primary tumor, duration of operative 
time, history of previous surgeries, use of chemotherapy and/or 
radiotherapy, tumor aff ectation of the skin and skin necrosis [1]. An 
additional area of concern in which more information is desired 
involves the use of surgical drains postoperatively in orthopaedic 
surgery patients undergoing oncologic procedures. Due to the 
extensive tissue dissection and exposure needed for musculoskeletal 
tumor removal, it is not uncommon for drains to be used postopera-
tively [2–6]. A consensus regarding the risk of SSI/PJI in musculoskel-
etal tumor surgery due to surgical drain use/duration of the drain 
remaining in situ has yet to be established.

The relationship between the use of surgical drains and the 
onset of infection has been examined in previous works. In a review 
of 723 musculoskeletal tumor surgeries among patients where drains 
were kept in 2-3 days (non-pelvic tumors) and 5 days (pelvic tumors), 
Rossi et al. found an overall infection rate was 8.7% [5]. Literature has a 
tendency to signal drainage tubes increase infection risks in muscu-
loskeletal tumor surgeries. This may be due to the fact that they 
connect the endoprosthesis or the site aff ected by the tumor with 
the outside fl ora, thus making colonization by microorganisms, 
such as Staphylococcus aureus, more likely. Rates of SSI, with skin fl ora 
bacteria, such as S. aureus, have been increasing over the last decade. 
The exact reason for this increase is unknown but could relate to the 
use of surgical drainage in patients undergoing musculoskeletal 
tumor surgery [6]. 

To date, there is no consensus on how long surgical drains should 
remain in place after surgery and whether or not they contribute to 
the risk of orthopaedic oncology patients developing SSI/PJI. Per 
the World Health Organization (WHO), low-quality evidence shows 
the early removal of wound drains has neither benefi t nor harm in 
reducing the SSI rate when compared to its late removal among any 
patient undergoing a surgical procedure [7]. Lerman et al. conducted 
a retrospective review of 165 patients with musculoskeletal tumor 
surgeries [3]. In their cohort, 10.3% of all patients had 2 surgical drains 
remain intact 24 hours postoperatively. However, surgical drain 
usage was not accounted for in the study’s univariate analysis. In 
Shehadeh et al.’s retrospective review of 232 patients, overall infec-
tion rates in the group were similar at 11.36% [4]. In their protocol, 
drain tubes were removed when their debit was less than 30cc since 

the last shift. As with Lerman et al.’s study, commentary cannot be 
made regarding the infl uence drain usage had on the rate presented, 
because it was not accounted for in the study’s statistical analysis. 

Further insight can be obtained by a meta-review done by the 
WHO. Thirty-four systematic reviews investigating the eff ect of 
drains compared to no wound drainage in terms of the related 
infection risk in patients undergoing various surgical procedures 
were reviewed [7]. Review of the meta-analyses showed a tendency 
towards a benefi cial eff ect of not using a wound drain with regard 
to a reduced risk of wound infections with no statistical signifi -
cance. One of the few proven benefi ts of drains is a reduced need for 
a change of the dressing and increased comfort (observed among 
patients receiving total hip arthroplasty) [8,9]. Taking these factors 
into consideration and current status of the literature, decision 
making is to be made at the discretion of the clinician at this time. 
Further investigation into surgical drain use and its infl uence on SSI/
PJI in musculoskeletal tumor surgery is warranted.
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