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QUESTION 6: Does routine use of a new set of surgical instruments and equipment following
debridement and before reimplantation reduce the risk of surgical site infections/
periprosthetic joint infections (SSIs/PJIs) recurrences? Is it necessary to change all surgical
fields before the final reimplantation in septic revision surgery?

RECOMMENDATION: The change of the surgical field following debridement of an infected joint leads to a reduction in the bioburden and
stands to improve outcome of surgical intervention and should be considered.

LEVEL OF EVIDENCE: Limited

DELEGATE VOTE: Agree: 90%, Disagree: 7%, Abstain: 3% (Super Majority, Strong Consensus)

RATIONALE

Thereare no specificstudies that have addressed the levels of contam-
ination of instruments in infected revision surgeries. Different
studies have addressed surgical instrument contamination in ortho-
paedics and other specialties with no definite recommendations.
Some have shown a level of surgical instrument contamination in
contaminated and infected operations, implying the instruments
will be contaminated by the surgery itself [1,2]. Furthermore, studies
have shown that instruments also become contaminated during
what are considered to be clean procedures [3].

Pinto etal. showed thatin clean orthopaedic surgeries, 47% of the
instruments were contaminated. In the same study, an even higher
rate of 70% had positive cultures in contaminated surgeries and up to
8o% in infected cases [4]. They concluded that there was a significant
difference in microbial growth between the clean and contaminated
surgeries and between the clean and infected surgeries. In a different
study, Evangelista dos Santos et al. evaluated patients undergoing
gastrointestinal surgery and found that the surgical wound classifi-
cation significantly affected the microbial load recovered on instru-
ments [5]. Microbial loads were higher on instruments used for
contaminated procedures.

Not all studies share the same results. There is a contradictory
report from Nystrom which found that regardless of the classifica-
tion of orthopaedic operations as clean, contaminated or infected,
similar contamination rates were observed in splash basins (75%,

80% and 71% respectively) [6]. They concluded that the data did
demonstrate a relatively higher correlation between splash basin
contamination and contaminated and infected cases but this was
not significant.

When evaluating correlation between contaminated instru-
ments and infection risk, only one study was identified. Dancera et
al. showed post sterilization contamination of surgical instruments
was linked with an increased rate of deep SSIs in orthopaedic and
ophthalmological patients [2]. This seems to link contamination of
surgical instruments to increased risk of infection.

In joint arthroplasty surgery literature, Davis et al. showed that
in 100 consecutive primary hip and knee arthroplasty operations
under laminar flow, instruments get contaminated. 11.4% of suction
tips, 14.5% of light handles, 9.4% of skin blades and 3.2% of deep
blades were seen to have positive cultures [7]. In conclusion, 63%
of operations showed contamination in the field of operation. In a
different study evaluating electrocautery tips, Shahi et al. found in
100 consecutive primary total hip arthroplasties (THAs) and aseptic
revision THAs that up to 6% of tips were contaminated [3]. None of
these patients continued to have a PJI/SSI. Robinson et al. also found
that 41% of suction tips had evidence of bacterial colonization in
THA surgery undertaken in ultraclean air operating rooms [8].
Furthermore, few studies have focused on elements of the surgical
field other than the instruments. Beldame et al. found a surgical
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glove perforation rate of 3.5% and glove contamination rate of 6%
during total hip reduction (THR) and an overall glove contamina-
tion rate of 3.38% in elective THA [9].

Literature suggests that instrument contamination even occurs
during primary and clean arthroplasty surgery. This contamination
does not seem to translate into an increased risk of SSI/PJI. Although
some studies do show that contamination is higher in contaminated
and infected surgeries, conflicting evidence exists in whether it
translates into clinical infection. Non-arthroplasty literature seems
to support that contaminated instruments translate to active infec-
tion but few low evidence studies have been identified.

We consider that with these findings, although limited evidence
is available, especially related to infected arthroplasty surgery, the
routine use of a new set of surgical instruments and equipment
following debridement and before reimplantation in infected revi-
sion arthroplasty surgery should be considered. This could poten-
tially reduce the risk of having contaminated instruments and there-
fore reduce the risk of contamination overall in the surgical field,
potentially reducing the risk of SSI/PJL.
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QUESTION 7: 1s there a concern for contamination of the surgical field by particles, such as
cement, that may escape the wound intraoperatively by coming into contact with the ceiling
light or facial masks and fall back into the wound?

RECOMMENDATION: There is logically a high risk that particles which fall into the wound after coming into contact with unsterile equipment
(e.g., ceiling lights, facial masks) will contaminate the surgical field. However, no studies investigating this hypothesis directly exist in the current
literature. We recommend that surgeons must be conscious of, and take precautions, in order to prevent particles from falling into the surgical

field, and should such a scenario arise, to use copious antiseptic solutions, such as dilute betadine, in order to irrigate the wound.

LEVEL OF EVIDENCE: Limited

DELEGATE VOTE: Agree: 97%, Disagree: 2%, Abstain: 1% (Unanimous, Strongest Consensus)

RATIONALE

Several studies have shown that high-speed cutters in primary hip
arthroplasty and spinal surgery can produce aerosols [1-3]. These
aerosols, possibly contaminated with bacterial, fungal or viral
agents, are spread over the operating room (OR) and contaminate
the environment and all personnel present during the surgical
procedure. In revision hip or knee arthroplasty, different tools and
high-speed cutters are used for removal of cement from the bony
cavities. Some of these tools, particularly ultrasound devices, can
vibrate at a high frequency leading to a dissemination of cement
particles throughout the operating room [4,5]. In some instances,
other instruments such as chisels and osteotomes, used for cement
extraction, can propel particles into the ceiling, OR lights or body
parts of surgeons or assistants participating in the surgery. The parti-
cles that come in contact with an unsterile surface such as the ceiling,
facial mask or lights, have the potential to fall back into the wound
thereby acting as a vehicle for the transport of infectious organisms
into this sterile area.

There are no studies in the literature evaluating the effect of
debris that come in contact with an unsterile surface and fall back
into the wound. Any assumptions must therefore be based on litera-
ture highlighting the role of airborne particles in the OR and their

correlation with the risk of surgical site injection/periprosthesic
joint infection (SSI/PJI). Airborne particles are a source of bacterial
inoculation of the wound and can result in postoperative SSI/PJI
[6-8]. Therefore, significant efforts are made to reduce the airborne
particulate load. Studies suggest that particles larger than 1opm are
large enough to carry viable bacteria [g]. Furthermore, as studies
suggest that air turbulence and shedding of bacteria by OR traffic
can result in an increase in bacterial counts in the sterile fields
[10-12], it may be plausible to assume that larger debris may cause
similar disruptions in airflow and increase the bioburden. Addition-
ally, existing literature suggests that splash basins used in the OR are
often contaminated with bacteria [13,14]. Non-sterile wound debris
falling into such basins may be contributing to their contamination,
but no study has demonstrated this theoretical possibility.

In summary, despite the absence of any specific studies demon-
strating a contamination risk of the sterile operating field from
“splash-back” of wound debris, we recommend that surgeons make
every effort to mitigate this problem. Rachha et al. reported a tech-
nique for cement extraction that will likely prevent this problem.
This was a transparent pulsed lavage shield made with plastic mate-
rial that does not hinder the dexterity or vision of the surgeon. Non-



