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ABSTRACT
Objective: The aim of this study was to determine the incidence of glove perforation among undergraduates and residents 
performing maxillofacial surgery and identify procedures associated with the perforations. 
Study Design: For this purpose, 200 pairs of surgical gloves were used. For inspecting the perforations, the gloves were 
filled with water, at least 500 ml. 
Results: Sixteen gloves (8%) were perforated, 8 (4%) by residents and 8 (4%) by undergraduate students. Only the resi-
dents noticed that 2 gloves (1%) were perforated and identified the object causing the perforation. The left hand was the 
more affected with 9 perforations (4.5%). The finger pulp was the region most affected with 12 perforations (6%). The 
perforated forefinger appeared in 8 gloves (4%), representing the highest incidence of perforations. 
Conclusion: We concluded there was no difference in surgical glove perforation between undergraduate students and 
residents, the incidence of perforations was greater in the left hand (nondominant hand) and the fingers in which most 
perforations occurred were the forefinger and the thumb.
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INTRODUCTION
Since the 80´s, wearing gloves has been mandatory for 
protecting both patient and surgeon from the risk of cross-
infection during oral surgical procedures (1,2). 
Gloves may be perforated during use, which may vary among 
different types of gloves and surgeons (3). Among medical 
professionals, surgeons present the highest risk because of 
their extensive use of needles and perforating instruments in 
surgical procedures (4). The risk of glove puncture has been 
reported to be between 4 and 50% (5), which is significantly 
increased when the procedure lasts more than two hours 
(3). The incidence of perforations during the treatment of 
mandibular fractures is greater than 50%, with over 90% of 
perforations unnoticed at the time of surgery (2).
The glove type (material and brand) has a great influence 
on the incidence of perforations, as latex gloves are more re-
sistant to puncture than vinyl ones (6). Based upon this, the 

types of glove used by surgeons have changed over the years, 
and research is needed to evaluate them periodically. 
The aims of this study were therefore to determine the incidence 
of latex glove perforation among undergraduates and residents 
performing maxillofacial surgery in the University of Pernambu-
co and identify procedures associated with these perforations. 

MATERIAL AND METHODS
From August to December 2004, at the University of Per-
nambuco, gloves used in oral surgical procedures by the 
undergraduate students and residents in maxillofacial surgery 
were examined for perforation. A total of 400 latex gloves 
(MADEITEX, São José dos Campos – São Paulo - Brazil) in 
200 procedures (100 for undergraduates and 100 for residents) 
were tested by the water infusion method after each operation 
by a single observer (7,8,9). A control sample of 20 pairs of 
gloves (MADEITEX) was tested for perforation.
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The following information was documented by the surgeon 
of each team right after the completion of the procedure: 
type of surgery (bony or soft tissue), whether surgeon was 
right- or left-handed, whether the perforation was noticed 
at the moment it occurred and what procedure was being 
performed at the time, what instrument punctured the glove 
and whether there was a wound. A hand drawing was also 
made to identify the exact place of puncture.
All gloves were collected by the observer and taken to the 
laboratory. At least 500 ml of  water was used to inflate 
each glove. To facilitate the examination the gloves were 
positioned against a dark background. 
The opening for the hand was closed and the perforation 
rate was evaluated by stretching the gloves for 20 seconds 
and examining each finger, palm and back of the glove.

RESULTS
Two perforations were observed in the control group, one 
of which was between the middle finger and ring finger and 
the other one between the forefinger and middle finger.
Out of the 200 pairs used, 100 were used by undergradua-
te students and 100 by residents. Nineteen students were 
left-handed, thirteen of whom were undergraduates and 
6 residents. 
Sixteen pairs had punctures (8%) in which only one glove 
was perforated in two places (pulp of the forefinger and 
middle finger of the right hand of a right-handed under-
graduate) and in one pair there was one perforation in each 
glove. Eight perforated pairs were in the residents group and 
eight in the undergraduate one (Table 1).

Results Residents Undergraduates Total group p value 

 n % n % n %  

Perforated 8 4.0 8 4.0 16 4.0 p (1) = 1.000 

        

Not perforated 192 96.0 192 96.0 384 96.0  

TOTAL 200 100,0 200 100,0 400 100,0  

Table 1. Evaluation of perforations according to students.

Results Left hand Right hand Total group p value 

 n % n % n %  

Perforated 9 4.5 7 3.5 16 4 p (1) = 0.6098 

Not perforated 191 95.5 193 96.5 384 96  

TOTAL 200 100 200 100 400 100  

Finger Residents Under graduates Total group 

 N % (1) n % n % 

Forefinger 4 2 4 2.0 8 2.0 

Thumb 4 2 3 1.5 7 1.8 

Ringer finger - - 1 0.5 1 0.3 

Midle finger - - 1 0.5 1 0.3 

Little finger - - - - - - 

Total of perforations 8 4 9 4.5 17 4.2 

(1) –  Using Pearson´s split mouth test.

Table 2. Distribution of perforation according to finger and students.

(1) – The calculation was based on the number of gloves used (200 for  students and 400 
for the total group).

Table 3. Evaluation of the perforated gloves according to the hand.

(1) –  Using Pearson´s split mouth test.
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Two perforations (1%) were noticed by the surgeon, both of 
them occurring among the residents. One perforation was 
during the suture with the needle and the other was during 
the movement of  sectioning the needle of  the irrigation 
syringe, both for the extraction of third molars. 
The distribution of the 17 perforations in 16 gloves accor-
ding to the finger they occurred and the type of student is 
shown in Table 2. A total of 7.5% of the gloves were perfo-
rated in both the thumb and index finger. 
The distribution of  the perforated gloves according to 
the hand is shown in Table 3. The left hand had 1% more 
perforations than the right hand. There were no significant 
differences between the two sides (p > 0.05).
The finger pulp was the most affected region, with a total 
of 12 perforations (6% of the pairs), followed by the dorsal 
region, with only 4 perforated gloves (2% of the pairs).
Two cases of  perforations among left-handed residents 
occurred, one on the dorsum of the forefinger of the right 
hand and the other on the pulp of the thumb of the left 
hand. Both occurred during a third molar removal. None 
of the left-handed undergraduates perforated a glove.
Among the residents all perforations occurred during third 
molar removal. Among undergraduate students three pro-
cedures were for third molar removal, three for first molar, 
one for canine and one for premolar extraction.

DISCUSSION
With increasing awareness of the risk of transmission of 
pathogens from patients to the medical staff during surgery, 
particularly the hepatitis B virus and HIV, there is increasing 
interest in protecting the surgeon from the patient (10). 
Surgeons have the highest risk of contact with patients´ 
blood and body fluids, and breaches in gloving material 
may expose operating staff to risk of infections (4,10). Thus 
many studies in glove perforations have been made; however 
in minor oral procedures there have been very few.
Laine and Pertti (11), in a literature review, stated that 
glove perforations are quite common and are not noticed 
by surgeons during the procedure. Glove puncture rates are 
found to be as high as 61%. Baggett and Burke (12) found a 
rate of 16% during surgical extractions. This study found a 
lower rate of 8%, which is at variance with the greater rates 
in the literature. This study thus agrees with the literature in 
relation to the failure to detect perforation during the proce-
dure for oral surgery, for out of the sixteen gloves perforated, 
only 2 were noticed at the time they occurred.
Latex is a more resistant material than vinyl, providing more 
protection against infection (3). Perhaps that was the reason 
for the low rate of perforations in this study, in which only 
latex gloves were used.
Surgical glove perforations resulting from manufacturing 
problems are very rare (4). Unlike the perforations origina-
ting at the factory, the ones that occurred during the study 
were not in the interdigital region, a fact that probably had 
no influence on the outcome of the study. 
More than 60% of glove perforations are in the thumb and 

the forefinger (9,12). According to Laine and Pertti (11) and 
Laine and Aarnio (13), the forefinger of the left hand is the 
most perforated (32-35%), followed by the thumb (19-24%). 
Burke et al. (14) found a higher risk to glove puncture in 
the non-working hand while carrying out soft tissue repair 
in oral surgery procedures. This is because surgeons hold 
the instruments in the dominant hand and grasp the tissues 
with the passive hand. In addition, the needle holder is often 
held with the right hand and the needle may accidentally 
perforate the glove of the opposite hand. In this study, the 
thumb and forefinger also showed a high frequency of 
perforations.
In comparison to the operative procedures, according to 
Bagget and Burke (12), surgical extraction had greater num-
ber of punctures in the gloves than other procedures such 
as crown preparation, non-surgical extraction, endodontic 
therapy, scaling and polishing. In this study the procedure 
most susceptible to perforation in oral surgical procedures 
was third molar extraction in this study.
In total hip arthroplasty and thoracoscopic procedures have 
been recommended changing gloves at regular intervals (2 
hours) is an effective way to decrease the incidence of glove 
perforation and contamination (15,16). 
The use of  surgical gloves markedly reduces the risk of 
contamination by blood and other body fluids and double 
gloving is even more efficient than single gloving (11,13,17). 
Despite this, the use of double gloves has not been widely 
accepted. One reason may be the suggestion that double 
gloving can reduce sensation in the hand (13). Therefore, 
it would be far simpler and less expensive if  the gloves had 
reinforcement in the fingers that are most often perforated, 
namely thumb and forefinger.

CONCLUSIONS
1. The frequency of glove perforation was not high, and the 
number of perforations among undergraduate students and 
residents was similar.
2. The left hand, not the dominant hand, had the greater 
number of perforations. 
3. Perforations originating at the factory are usually found 
in the interdigital region, but those resulting from surgery 
occur in the pulp of the forefinger and thumb. 
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