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Abstract
Daily, the surgical teams are at risk for injury and needle-stick-

ing in the operating rooms. Despite the ubiquity of occupational haz-
ards, exposure to blood and body fluids in operating rooms remains 
highly prevalent. Sharps injuries remain the most common among 
surgical teams in practice and the most frequent route of transmis-
sion of blood-borne pathogens. However, increased attention to occu-
pational health has been developed throughout the years. Therefore, 
management and control of occupational infections require establish-
ing protective barriers; such as wearing surgical gloves, avoidance of 
exposure risk by modification of techniques and deploying a constant 
awareness and vigilance towards sharp instruments in the operating 
room.
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Problem Statement 
Operating rooms are a high-risk environments where profession-

als are exposed directly to blood, body fluids, secretion and excretion 
[1–4]. This work-environment exposes the surgical team members to 
many diseases such as Human Immunodeficiency Virus (HIV), hepa-
titis C virus, and hepatitis B virus [5]. Actually, these blood-borne 
pathogens continue to be a source of occupational infection for oper-
ating room workers [6]. Concerning the hepatitis B virus, it is the in-
fection that has the longest known role as a pathogen of occupational 
origin, but infection with this virus can be largely prevented by the 
use of the effective vaccine against hepatitis B. As for the Hepatitis 
C virus, it affects the largest number of people in the United States 
and there is no vaccine available for the prevention of this infection 
which increases its gravity for surgical team members and all operat-
ing room professionals. When it comes to HIV infection, it has not 
yet been associated with documented transmission in the operating 
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room environment, but six cases of probable occupational transmis-
sion have been reported [6].

Furthermore, under-reporting of incidents is a recognized short-
coming [7] . A study by Lazenby et al [8] in 2011 examined the in-
cidence among surgeons and found that up to 70% of the incidents 
went unreported. The main reasons being cited were the overly com-
plicated reporting procedures and the perceived low risk of transmis-
sion of viruses [8]. These findings go hand in hand with the results 
found by Winchester et al. [9] in a study conducted among 120 mem-
bers of staff at a London hospital. They found that while up to 58% of 
respondents had reported all previous incidents, 38% had reported 
only some. 

The Importance of Adequate and Inte-
grate Gloving in Minimizing Risks 

Nevertheless, this risk may be reduced by implementing pro-
tective barriers, such as wearing surgical gloves. Indeed, Gloves are 
considered as a barrier that can prevent transmission of microorgan-
isms from the practitioners to the patient and from patient to surgical 
team members and are of equal importance as surgical hand antisep-
sis [5,10]. However, as is the case for all protective measures, the use 
of surgical gloves does not completely eliminate the risk. In fact, tears 
and micro-perforations may occur exposing both patients and sur-
gical team members to several complications [10–12]. Studies have 
reported that glove perforations can go up to 50% depending on the 
type of surgery [6,13]. This accident exposes in turn surgical team 
to many occupational hazards. Indeed, in case of glove perforation, 
germs find a passage to wearer’s hands [10,11]. In 2010, Julian Camill 
Harnoß et al. reported that 15% of the surgical gloves tested were per-
forated and concluded that the perforation in the glove layer allow 
bacteria to pass from the surgical site to the surgeon’s hand [14].

Gloves’ perforation increases also the risk of surgical-site infec-
tion [5]. In their study, Lee Qunn Jid et al. [15] found a higher rate 
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of surgical site infection during procedures in which glove were de-
fected. Nevertheless, most operating rooms’ professionals tend to un-
derestimate the risk and the damages that can be caused by glove per-
foration and the importance of double gloving in minimizing the rate 
of contamination [11]. Indeed, the operating room team members, 
especially surgeons, prefer not to wear double gloves as they ascribe 
this to a diminishing of sensitivity; they choose to work comfortably 
even though they are not protected enough [16]. 

More importantly, practitioners often fail to perceive these per-
forations [10] and many of the tears are not noticed until the end of 
the surgery when the gloves are removed especially when the sur-
gery is urgent or when a complication occurs and rapidity is required 
[17,18]. This highly increases the risks to which operating rooms pro-
fessionals are exposed [19].

For a better and more efficient use and maximum protection for 
operating room professionals of the different risks they may be ex-
posed to as a result of perforation or improper gloving, several recom-
mendations have been proposed. However, we can admit that we have 
not yet arrived at consensual recommendations at the international 
level. The latest World Health Organisation guidelines for safe surgery 
published in 2009 [20] recommend that the operating team should 
cover their hair and wear sterile gowns and sterile gloves during the 
operation, but without any indication on single-or double-gloving. 
As for the guidelines of the Society for Healthcare Epidemiology of 
America (SHEA)/Infectious Diseases Society of America (IDSA) 
[21], they recommend that all members of the operative team should 
double-glove and change gloves when perforation is noted. The mo-
dalities and frequency of the changing of gloves have not been in-
cluded in any guidelines or recommendations [20–22]. 

A Cochrane Review [23] published in 2009 investigated whether 
additional glove protection reduces the number of surgical site infec-
tion or blood-borne infections in patients or the surgical team and 
the number of perforations to the innermost pair of surgical gloves. 
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Factors Associated with Glove Perforation 
Studies have shown that several factors can be associated with 

glove perforation including type and duration of surgery, instru-
mentation, function and experience of the wearer, and glove quality 
[11,18,24,25].

For example, the study conducted by Tlili et al. [3] found a per-
foration rate of 16.5% and that all perforations were unnoticed by the 
surgical team members. The majority of perforated gloves (61.7%) 
were collected after urology procedures (P = .00005), 77% of perfo-
rated gloves were detected when the duration of the procedure ex-
ceeded 90 minutes (P = .001), and 96% were from brand A, which 
were the thicker gloves (P = .015). As for de Oliveira et al study [10], 
it showed that of the 1090 gloves analyzed, 131 (12%) had a perfora-
tion detected post-surgery, 39 of which (37.5%) were recognized by 
users at the time of occurrence. The highest incidence of perforations 
occurred among surgeons (P = 0.033) in the index finger, followed by 
the thumb of the non-dominant hand; in outer gloves (76.9%) when 
double- gloving was used (P = 0.014); in open surgery (P = 0.019); 
and in surgeries lasting 150 minutes (P < 0.05). Martinez et al. [13] 
found that the overall incidence of glove perforation was 3.4% and 
was detectable only by the electroconductivity method; the other 2 
methods did not detect any perforations. There was a statistically 
significantly higher rate (P < 0.001) of perforations in the 0.32-mm 
powdered gloves (6.8%) compared with the 0.24-mm powder-free 
gloves (0%). Perforation of the inner glove occurred 5.7 times more 
frequently than perforation of the outer glove. 

Laine et al. [19] examined 1769 gloves from 349 operations; these 
represent all the gloves used by surgeons for a period of two months 
and found that perforations occurred in 18.5% of conventional and 
5.8% of arthroscopic procedures. The risk of contamination from 
blood was 13 times higher when using single compared with double 
gloves. Surprisingly, the combination of two regular gloves was much 
less efficient than double indicator gloves when comparing the rate 
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of perforation of the inner glove when the outer had been damaged 
(24% vs 4.9%; p = 0.02).

On the whole, many factors can be associated with the rate of 
glove perforation and because of its importance, many studies world-
wide have been interested in studying the problem of glove perfora-
tion and its risks since decades ago.

Conclusion 
In conclusion, prevention of occupational infection requires use 

of protective barriers, avoidance of exposure risk by modification of 
techniques, and a constant awareness of sharp instruments in the op-
erating room. Blood exposure in the operating room carries risk of in-
fection and should be avoided. It is likely that other infectious agents 
will emerge as operating room threats. Surgeons must maintain vigi-
lance in avoiding blood exposure and percutaneous injury.
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