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Rationale:

Surgical gloves serve as a barrier to protect both the patient and the surgical team from
contamination with pathogens that can result in infection. Minimizing contamination is critical
during major orthopedic surgeries, as infection is a devastating complication(1). Among surgeons,
there are varying practices regarding the number of pairs of gloves worn during procedures.
Although numerous studies have investigated the effectiveness of double gloving, the conclusions
remain varied. Factors such as the complexity of the surgery, the potential for glove perforation,
and the risk of contamination(2) contribute to the need for a deeper analysis and more consistent
guidelines in practice.

In order to address the posed question, we conducted a comprehensive systematic review.
Using the appropriate MeSH terms developed by librarians, and search of two databases, which
included PubMed and Embase, a total of 421 publications were identified. After merging 83
duplicates, 338 records remained for screening based on titles and abstracts. Following the
assessment of titles and abstracts for eligibility, 97 studies advanced to the full-text screening
phase. However, the full-text review revealed substantial heterogeneity among the studies,
rendering them ineligible for a pooled analysis. Furthermore, very few clinical studies specifically
addressing this topic were identified. As a result, the assignment necessitated a narrative approach.

Most surgical gloves are made of latex, vinyl, nitrile, or neoprene. They can be either
unpowdered or powdered. Latex surgical gloves are the most commonly used; however, their main
disadvantage is that they often cause allergies. Some surgical gloves are made of woven materials,
mostly cotton. Not all the articles we consulted compare the same types of surgical gloves.

Orthopedics is one of the surgical specialties where surgeons choose to wear two pairs of gloves
most frequently(3), and most surgeons prefer to wear two pairs of gloves in hopes of reducing
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infection(4), but also for self-protection. Very few surgeons wear a single pair of gloves during a
major orthopedic surgery, these could be either conventional or the so-called orthopedics gloves.
The obvious problem is that if the glove needs to be changed, becomes contaminated, or suffers a
puncture, the surgeon's hands will be immediately exposed since there is no other barrier(4,5).

We found only one paper that studied punctures in a single glove system during major
orthopedic surgery. The study found a 12% puncture rate during hip replacements, a significant
risk, therefore the same study suggests using a double glove system to reduce the likelihood of
perforation and contamination(6). The case could be made that orthopedic gloves offer a thicker
barrier, and a higher resistance to abrasion when compared to conventional gloves. There are those
who choose these gloves due to the enhanced protection that they offer, but it comes with a cost
because of their reduced tactile sensitivity and hand fatigue. In contrast, the performance of double
conventional gloves has been found to be similar to that of a single orthopedic glove(7).

It is crucial to prevent infection, even before the incision is made. Which is why many
surgeons often double-glove to reduce the possibility of contamination during patient draping for
joint replacement surgery, at this stage 15% of gloves become contaminated. This occurs more
frequently in hip surgeries than in knee surgeries and tends to affect the dominant hand. This
contamination could be recognized; it may be visible in the form of a tear or may go unnoticed(8).

In major orthopedic surgeries, such as joint replacement, it is common to encounter sharp
bone edges and instruments that can easily puncture the gloves. In fact, between 18.4% and 59%
of all outer gloves can be punctured, and 8.4% to 25% of all inner gloves(9-11). Often, a damaged
glove is recognized immediately; however, as shown by Demircay et al.(10), only 14.4% of the
outer glove perforations and 6.97% of the inner glove perforations were recognized during joint
replacement surgery. Most of the time, the surgery proceeds without the realization of any glove
perforations.

It has consistently been demonstrated that the member of the surgical team who needs to
pay special attention to their gloves is the main surgeon, as they are statistically the person most
prone to glove perforation(12)(13)(14). This may be because the main surgeon is the one
performing active manual tasks, using instruments, and operating drills and saws, while the
assistants tend to have a less dynamic role(15).

Special attention needs to be paid to the gloves when performing a revision joint
replacement, as up to 57% of the cases in revision hip arthroplasty, as reported by Boyarov et
al.(14), are punctured, which is 15% more than in primary hip arthroplasties. Similar trends have
been reported by Enz et al.(16) and Carter et al.(12); however, these last two studies failed to break
down the data and do not provide specifics on whether the revision surgeries were for hip or knee.
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Very few studies have been able to establish an association between glove puncture and an
increased risk of surgical site infection (SSI). Jid et al. (2) found that after a puncture of both the
inner and outer gloves during a primary total knee replacement, the rate of SSI was 9.1%. In
contrast, the rate of SSI was 0.5% in cases where no gloves were punctured.

Conclusion:

Surgical gloves provide a barrier that helps reduce infections in patients and also prevents
the surgical team from coming into contact with infectious biological products, materials, or
secretions. A single pair of gloves poses a high risk for contamination if the gloves were to fail.
The likelihood of a glove puncture increases with the complexity of the case, meaning that in
revision arthroplasties, punctures are more common than in primary joint replacements.
Furthermore, the number of outer glove punctures differs significantly from the punctures in the
inner gloves. Based on the current evidence, two pairs of gloves should be worn when performing
a major orthopedic procedure.
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