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INTRODUCTION: Surgical scrubbing preoperatively  do 
not eradicate but reduce the resident flora on operator's hand 
so the blood borne pathogens can be transmitted from patient 
to the surgeon & his team members .The Role of surgical 
gloves is to prevent the exposure of surgical team, to limit the 
spread of pathogens from operators hand to the surgical site of 
patient by creating an aseptic environment thereby 
minimising the chances of infection & act as a protective 
barrier between surgical personnel &patients against blood 
borne pathogens such as human immunodeficiency Virus 

1(HIV), Hepatitis (HBV) Hepatitis C. The surgical gloves 
were introduced in late 1880& since then they have played a 
vital role in preventing cross infection.[2,3,4] So the surgical 
gloves are important for maintaining sterile atmosphere in 
operating procedures & operating room. Glove perforation 
therefore means that the protective  barrier is  compromised 
leading to route to surgical personnel getting contaminated by 
patients body fluids  The frequency of glove perforation 
depends upon the type of surgery done, duration of surgery , 
experience of surgeon[5,6]. Glove perforation is very 
common & can reach  even up to 78% while performing 

7emergency procedures. Literature has reported that glove 
perforation ranged from 7% in urological surgery to 65% in 
cardiac surgery,10% in ophthalmic surgery & 50% in general 
surgeries.[8, 9]

Rate of perforation is found much higher in emergency 
procedures than elective procedures[10,11]. one of the major 
challenge reported in literature is that 70% of operating staff is 
not aware of perforation until procedure is completed[ 2].

In oral & maxillofacial procedures teeth extractions, minor 
oral surgical procedures under local anaesthesia& major 
surgical procedures of oral cavity including trauma, 
temporomandibular joint surgeries, and maxillofacial 
reconstruction, orthognathic & cancer surgeries are done 
under general anaesthesia. In addition to syringes being used 
for injecting local anaesthesia& irrigation of oral cavity & 
surgical site, different bone cutting & sharp instruments like 
micrometer & surgical burs, stainless steel wires & cutter, 
chisel & mallet ,Bp blades, gigli saw & suturing instruments 
are used  which cause glove perforations. Hence the aim of 
present study was to report the rate of perforations of surgical 
gloves to reduce the health risks to the health personnel's & 
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ABSTRACT: 
Aim & Objectives: Concern about the transmission of infection from patients to healthcare workers   
& vice versa is increasing. According to occupational safety & Health administration, USA guidelines, 
gloves must be worn whenever there is reasonable like hood of contact of body fluids of patients to 
health personnel's in order to prevent contamination.The aim of this study is to report the pattern & 
incidence perforation of surgical gloves after single use during different dental &maxillofacial surgical 
procedures & also to compare the perforation rate in single & double gloving methods during different 
elective& emergency oral & surgical procedures.
Material & Methods: This prospective study was done for sixmonths in the department of oral 
&maxillofacialsurgery. All the gloves used during elective & emergency, minor & major surgical 
procedures were collected .Both visual & hydro insufflations techniques were used to check the gloves 
for perforation & parameters were recorded.
Results: A total of 1000 gloves wererecorded, used in emergency& elective procedures. The 
percentage of operating doctor, assistant nurses wasrecorded. 34.54% gloves used in IMF were 
perforated.22.14% gloves used in Trans alveolar extraction with burs and 13.33% sharp surgical 
instruments perforated gloves.Suture needles perforated 18% gloves and needle pricks during 
extraction perforated 12% gloves. The overall perforation rate in all surgical procedures mentioned 
above was 18.62%.The chi square value: 114.129 and p value < 0.001.
Conclusions:  Double gloving method reduces the risk of contamination from patient to operating 
staff & vice versa by reducing the inner glove perforation 



prevent the operating staff from contamination of infected 
blood Saliva & other fluids of patients

MATERIAL & METHODS:  This prospective study was 
conducted in department of oral & maxillofacial surgery from 
April 2018 to October 2018. The department is treating daily 
100-150 patients including trauma & emergency cases, 
extraction of teeth, minor& major surgical surgeries under 
local & general anaesthesia. Consultants, senior resident's 
interns house surgeon's students & nursing staff. Staff having 
any skin ailments or abrasions was excluded from study .The 
gloves used by each health professionals for each procedures 
were collected in labelledboxes. The members of surgical 
team placed their used gloves immediately after completing 
surgical procedures .Gloves from all boxes from operating 
rooms were collected& taken for testing & data collection 
every day.

Two techniques were used for testing [12, 13]

 A   Visual; each glove was inspected visually for perforations

B Hydro insufflations; Each glove was checked by 
standardised water leak test. Gloves were filled with 1000 ml 
solution of betadine with water. Manual compression on the 
wrist of gloves for 1-2 minutes to show any hole with leaking 
of brown water indicating perforation was done the location 
of perforation, no of perforations & size of perforation was 
recorded. The data was analysed by statistical analysis. 
Surgical team comprised of principal surgeon, assistant 
surgeons, & scrub nurses.

Duration of procedure was recorded. Cases in which 
perforation of gloves in any member was detected intra 
operatively & those in which glove change was performed, 
cases lasting more than 30 minutes. The glove perforation was 
assessed against the following parameters.

At whether (a) surgeon, scrub nurse or assistant had a 
perforation (b) type of surgery (c) duration of surgery (d) 
elective or emergency surgery (e) site & no of perforation

RESULTS: 

A total of 1000 gloves were used out of which perforations 
were detected in 18.62%. It was most frequent in single group 
followed by outer glove of double glove group & was seen 
least in inner glove of double glove group. The percentage of 
operating doctor, assistant nurses was recorded. 34.54% 
gloves used in IMF were perforated. 22.14% gloves used in 
Tran's alveolar extraction with burs and 13.33% sharp 
surgical instruments perforated gloves. Suture needles 
perforated 18% gloves and needle pricks during extraction 
perforated 12% gloves. The overall perforation rate in all 
surgical procedures mentioned above was 18.62%.The chi 
square value: 114.129 and p value < 0.001.

The duration of surgery was divided as procedures less than 
60 minutes & those lasting for more than one hour. 
Perforation rate was more in procedures lasting for more than 
one hr compared to those lessthan one hr. The incidence of 
perforation of gloves was much higher in elective than 
emergency surgeries 

The present study shows that one third of all surgeries had 

perforation in one person in surgical team. There is no 
statically difference incidence of perforation in single glove 
& outer glove of the double glove. However the inner glove of 
double glovehad lesser perforation amongst the surgeon's 
assistants & nurses.

Table 1: Comparison of the presence or absence of 
perforations from the gloves assessed while performing 
different oral surgical procedures using chi square test

(P<0.05 - Significant*, p < 0.001 - Highly significant**)

DISCUSSION: Glove perforation during surgical 
procedure is a very common event & most of the time 
operating staff is unaware of perforation till procedure is 
complete. A breach in glove of operating staff increases the 
potential for cross infection, increases the possibility of 
needle stick & injuries due to sharp instruments & also the 
inoculation of surgeon with infected body fluids[14].  
operating staff have minor unnoticed cuts on their hands 
making them exposed to contacting infectious diseases from 
patients if surgical gloves are perforated [15].

Studies have reported that gloves are punctured in different 
ways & occur most commonly during wound closure & poor 
assistance by operating team nurses, assistant doctor[16,17]. 
However oral & maxillofacial surgery procedure includes 
injecting local aestheticsolution, extraction of teeth, minor & 
major surgical procedures &closure of wounds. The 
incidence of glove puncture in our study was 18.62% 

14comparable to studies showing perforation rate of 7.7-24% . 
Glove perforation reported in other surgical specialities vary 
with different procedures like gynaecology 10.1-43% in 
general surgery 35-54% in plastic surgery 21.4% & in 
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18thoracic surgery 26% .Use of metallic instruments 
,oscillating saw ,sharp instrument & wires in orthopaedic 
implant surgeries lead to high risk of glove perforation in 
those procedures[19].  Similar to the present study the oral & 
maxillofacial procedures include extraction of teeth, 
orthopaedic, plastic & reconstructive procedures. Like 
treatment of fractures using sharp wires, bone drilling & 
cutting instruments, oscillatingsaw, knives use of syringes & 
needles lead to higher rate of glove puncture. The present 
study reveal the highest rate of puncture in  principal surgeon  
gloves because sharp instruments are used by them more than 
other assistants& scrub nurses[20]. Literature has revealed 
that gloves of left hand perforations are more than right 
hand[10, 21].
The present study reveals that the rate of glove perforation is 
high in both elective & emergency procedures. The overall 
rate of 18.62% perforation is much higher reported by 
previous studies[ 21-22].

Perforations rate of gloves at different layers rate of 
perforation in inner layer in the present study is less than outer 
layer perforation. The outer layer provides sufficient 
protection against cross infections in most surgical procedure 
.Literature also has reported that the use of double gloves 
markedly reduces the risk of cross infection by body fluids 
during surgical procedures as compared to single gloving 
[19,23].Studies also have demonstrated that inner glove 
perforation rate reduces from 20.8 t0 2.5% for operating team 
members when they use double gloves[ 24]  similar to present 
study where the double gloving reduced the perforations of 
inner gloves which prevented the contamination of blood & 
saliva.

The perforation were seen much higher while doing the 
procedures like use of stainless steel wires, needle stick 
during injections of local anaesthesia ,using surgical burs & 
micrometer while doing bone cutting procedures & bone 
plating ,& resections by gilisaw .

The present study reported the higher incidence of perforation 
in main surgeon followed by scrub nurse. This may be due to 
direct exchange of sharp surgical instruments & needles 
between these two thereby increasing the risk of perforation in 

ndboth, first than 2 & third assistant similar to the previous 
studies[10.11.21].

Previous studies have reported that incidence of glove 
perforation of surgeons increased with the duration of surgery 
that is surgeries lasting for more than ninetyminutes had 
greater rate of perforations ,these perforations represent 
higher risk of surgeons because of longer time of exposure to 
blood contact .Glove perforation with longer duration of 
surgery has also been recognised by partecke et al 
&association of scientific medical societies in Germany have 
recommended a change in gloves after 90 minutes for daily 
routine in surgical setting[25].

CONCLUSION: The present study has shown that there is 
markedly high rate of glove perforation at our centre during 
elective as well as emergency procedures using single gloves 
& risk of contamination to infected blood & saliva is very 

high. Hence the use of double gloving is recommended in 
order to maintain sterility & prevent the operating staff. The 
main surgeon is most prone to perforations especially in 
surgical procedures lasting for more than one hour so 
intraoperative gloves should be changed .Extra care should be 
taken while giving injections for local anaesthesia&irrigating 
the surgical site to prevent the needle stick injuries & while 
using stainless steel wires, sharp instruments  & surgical burs 
for different orofacial surgical procedures . Also glove checks 
after & during procedures are recommended in case of any 
suspected glove perforation in order to take necessary steps to 
avoid contamination to the operating staff.
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