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Abstract

Propouse: surgical teams sometimes neglect surgical glove perforation. The aim of this study was to determine the
prevalence of sterile glove perforation in maxillofacial surgical procedures. Methods: Two studies were performed.
The first one evaluated 200 pairs of surgical gloves (50 in each group) used by first, second, and third-year residents
(R1,R2,R3). In the second study, 150 pairs of surgical gloves were evaluated: 100 pairs were used by a third-year
resident, including 50 pairs in oral surgery procedures and 50 pairs in trauma surgeries, and 50 pairs of unused gloves
were tested as control. The gloves were examined for perforations by filling them with water and testing for leaks.
Results: In the first study, 29 pairs (19.3%) were perforated. Of the 50 pairs of control gloves, 7 pairs (14%) showed
perforations on either side. The thumb and index finger and the right-hand (dominant hand) gloves, were the most
frequently perforated sites. In the second study, 6% of the gloves in the control group, 6% of the gloves used in oral
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surgeries, and 10% of the gloves used in trauma surgeries showed perforations. The index finger and thumb were the
most affected sites. Conclusion: The perforation rate was higher for the dominant right hand. In both studies, the
frequency of perforation of unused gloves was significant, indicating the need for better quality control of the gloves
evaluated in this study.

Keywords: Oral surgical procedures; Oral and maxillofacial surgeons; Risk factors; Gloves surgical.

Resumo

Proposta: as equipes cirdrgicas as vezes negligenciam a perfuracdo das luvas cirdrgicas. O objetivo deste estudo foi
determinar a prevaléncia de perfuragdo de luva estéril em procedimentos cirlrgicos maxilofaciais. Métodos: Dois
estudos foram realizados. O primeiro avaliou 200 pares de luvas cirlrgicas (50 em cada grupo) utilizadas por
residentes do primeiro, segundo e terceiro anos (R1, R2, R3). No segundo estudo, foram avaliados 150 pares de luvas
cirtrgicas: 100 pares foram usados por um residente do terceiro ano, incluindo 50 pares em procedimentos de cirurgia
oral e 50 pares em cirurgias de trauma, e 50 pares de luvas ndo utilizadas foram testados como controle. As luvas
foram examinadas quanto a perfurac@es, enchendo-as com agua e testando quanto a vazamentos. Resultados: No
primeiro estudo, 29 pares (19,3%) foram perfurados. Dos 50 pares de luvas controle, 7 pares (14%) apresentaram
perfuracdes em ambos os lados. O polegar e o dedo indicador e as luvas da méo direita (mdo dominante) foram os
locais mais perfurados. No segundo estudo, 6% das luvas do grupo controle, 6% das luvas utilizadas em cirurgias
orais e 10% das luvas utilizadas em cirurgias de trauma apresentaram perfuracfes. O dedo indicador e o polegar foram
os locais mais afetados. Conclusdo: A taxa de perfuracdo foi maior para a médo direita dominante. Em ambos os
estudos, a frequéncia de perfuracdo de as luvas ndo utilizadas foi significativa, indicando a necessidade de melhor
controle de qualidade das luvas avaliadas neste estudo.

Palavras-chave: Procedimentos cirargicos bucais; Cirurgides bucomaxilofaciais; Fatores de risco; Luvas cirurgicas.

Resumen

Propuesta: los equipos quirdrgicos a veces descuidan perforar los guantes quirdrgicos. El objetivo de este estudio fue
determinar la prevalencia de perforacion del guante estéril en procedimientos quirdrgicos maxilofaciales. Métodos: Se
realizaron dos estudios. El primero evalu6 200 pares de guantes quirdrgicos (50 en cada grupo) utilizados por
residentes de primer, segundo y tercer afio (R1, R2, R3). En el segundo estudio, se evaluaron 150 pares de guantes
quirdrgicos: un residente de tercer afio utiliz6 100 pares, incluidos 50 pares en procedimientos de cirugia oral y 50
pares en cirugias de trauma, y se probaron 50 pares de guantes sin usar como controles. Se examinaron los guantes en
busca de perforaciones, se llenaron de agua y se analizaron para detectar fugas. Resultados: En el primer estudio se
perforaron 29 pares (19,3%). De los 50 pares de guantes de control, 7 pares (14%) tenian perforaciones en ambos
lados. El pulgar, el indice y los guantes de la mano derecha (mano dominante) fueron los sitios mas perforados. En el
segundo estudio, el 6% de los guantes en el grupo de control, el 6% de los guantes usados en cirugias bucales y el
10% de los guantes usados en cirugias traumatoldgicas presentaban perforaciones. El dedo indice y el pulgar fueron
los sitios mas afectados. Conclusion: La tasa de perforacion fue mayor para la mano derecha dominante. En ambos
estudios, la frecuencia de perforacion de los guantes sin usar fue significativa, lo que indica la necesidad de un mejor
control de calidad de los guantes evaluados en este estudio.

Palabras clave: Procedimientos quir(rgicos orales; Cirujanos oromaxilofaciales; Factores de riesgo; Guantes
quirdrgicos.

1. Introduction

Dentists are routinely exposed to patients' organic fluids, such as blood and saliva, and to the microorganisms present
in these fluids. Depending on the condition of the patient, dentists may be exposed to agents that cause contagious diseases,
such as hepatitis B and C and acquired immunodeficiency syndrome (AIDS) and more recently by SARS-COV-2, for having a
fast and continuous transmission reason for which was decreed by the World Health Organization (WHO) to be a pandemic on
March 11, 2020 (WHO, 2020; Makama, Okeme, Makama, & Ameh, 2016). The main route of spread of these viruses occurs
through contact with blood and through respiratory droplets produced when someone infected (Brasil, 2020). In this context, it
is essential to adopt safe means during contact with the patient to prevent viral spread. The use of epi’s as a protective measure
is critical (Rodrigues, Pereira, & Ferreira Junior, 2013). Among these measures, physical barriers, such as the use of gloves,
must remain intact to be effective as protective barriers, guaranteeing their impermeability to possible pathogens for health
professionals and the general population (Brasil, 2020; Rodrigues, Pereira, & Ferreira Junior, 2013). In surgical practices,
perforation of the surgical glove is a relatively common event. For this reason, the importance of pre-operative hand brushing

with antiseptic to maintain its action during the operation (Murta, Silva, & Ferreira, 2000). In this perspective, the literature
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shows that the proper use of gloves, associated with the practice of hand hygiene, is a determining factor for the protection of
professionals during health care, whether at the hospital level and / or in primary care. Notwithstanding this, according to NR
32, the use of gloves does not replace the hand hygiene process, which must occur, at least, before and after the use of gloves
(Brasil, 2020). Therefore, procedures performed by maxillofacial surgeons present a high biological risk, with a higher risk of
contracting these diseases than dentists of other specialties, mainly because of the use of cutting instruments in an often
restricted operating field. Perforation of the surgical glove is an important problem that is sometimes overlooked by surgical
teams and can expose both patients and professionals to complications (Tlili et al., 2018), as it can increase the risk of cross-
contamination (Rodrigues, Pereira, & Ferreira Junior, 2013; Kuroyanagi et al. 2012). However, it is not clear how often these
perforations occur in oral and maxillofacial surgery procedures.

The aim of this study was to determine the frequency of glove perforation related to minor oral surgery and

maxillofacial trauma procedures performed by oral and maxillofacial surgery residents.

2. Methods

Two studies were performed: in the first, the frequency of surgical glove perforation during third molar extraction
procedures performed by maxillofacial surgery residents was determined. In the second study, the surgical gloves used by the
first author of this article during her third and final year of training in oral and maxillofacial surgery were analyzed. The
methodology for each study is described below. The study was approved by the Ethics Committee of Universidade de
Pernambuco (Protocol 0108.0.097.000-10).

Study 1

Two hundred pairs of sterile surgical latex gloves (New Hand, Lemgruber®, Rio de Janeiro, Brazil) were analyzed.
The gloves were used by residents during oral surgeries in the Department of Clinical Research in Oral and Maxillofacial
(Universidade de Pernambuco, Recife, Brazil). Fifty pairs were used by first-year residents (R1), 50 by second-year residents
(R2), 50 by third-year residents (R3), and 50 pairs of unused gloves constituted the control group. All residents of this study
were right-handed.

The method used for the evaluation of glove puncture has been previously validated and is an easy, inexpensive and
reproducible tool that permits to test a large number of gloves. Each glove was filled with 500 ml of water and held at its cuff
against a dark and opaque background. A gentle pressure was then applied, and the following areas of the glove were visually
inspected by a single investigator for 20 seconds: the palm, the back, and the fingers. All inspection data were computed. We
also investigated the occurrence of percutaneous injuries among participants during the procedures.

Statistical analysis was performed with the SPSS® for Windows® software (version 14; SPSS, Inc., Washington,
USA). Statistical significance was calculated using the chi-square test, Pearson test, and odds ratio, adopting a level of

significance of 5%.

Study 2

The sample was composed of gloves used by a third-year oral and maxillofacial surgery resident (LMB) in the
operating rooms of Hospital da Restauracdo and Hospital da Face, both located in Recife (Pernambuco, Brazil). A total of 150
pairs of surgical sterile gloves (New Hand, Lemgruber®, Rio de Janeiro, Brazil) were divided as follows: 50 pairs of gloves
used in minor oral surgical procedures (group 1), 50 pairs of gloves used in facial trauma surgeries (group II), and 50 pairs of
unused gloves (control group) to identify possible manufacturing defects, totaling 100 gloves per group. Minor oral surgeries

included procedures such as tooth extraction, biopsy or excision of soft/hard tissue lesions, and lingual or labial frenectomy.
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Facial trauma surgeries were performed for the reduction and fixation of fractures of the facial bones. The procedures used for
the verification of perforations were the same as those described for study 1.
Data were analyzed with the SPSS® for Windows® software (version 14; SPSS, Inc., Washington, USA). Statistical

significance was calculated using the Pearson test or ANOVA, with the level of significance set at 5%.

3. Results
Study 1

Twenty-nine (19.3%) of the 150 pairs of gloves used by residents were perforated. Table 1 summarizes the
distribution of pairs of perforated gloves according to each resident group. None of the perforations was observed during the
procedures. Of the 50 pairs of control gloves, 7 pairs (14%) showed perforations on either side, 5 left-hand and 2 right-hand
gloves. There were 12 perforations among these 7 pairs of gloves. The number of perforated pairs ranged from 6 to 12 among
resident groups. There was no statistically significant difference in the number of perforations between groups (X2 = 3.523, p
= 0.318). Considering the gloves used by residents of the three groups, the left hand had 2.3% less perforations than the right
hand (dominant hand).

According to the data in Table 2, the thumb and index fingers were the most affected sites (27.27% each) in all three

groups of residents, followed by the ring finger (15.15%).

Study 2

The frequency of perforated pairs per group (n = 50) was 6% among gloves used in oral surgeries, 6% among unused
gloves (control group), and 10% among gloves used in trauma surgeries. No significant difference (p > 0.05 and ClI including
1.00) in the percentage of perforated gloves was observed between groups (Table 3).

According to Table 3, the percentage of perforations was 8% among pairs used during the procedures and 6% among
unused gloves (control group), with no significant difference between these groups (p > 0.05). Regarding the perception of
perforations during the procedures, among the 8 pairs with some perforation, the perforation was noticed in only one pair,
which belonged to the group of gloves used in trauma surgeries.

According to Table 4, the most frequently perforated fingers were the thumb in minor oral surgical procedures and the
index finger in trauma surgeries. Furthermore, the right-hand glove was most frequently affected by perforations. It is
important to emphasize that the right hand corresponds to the dominant hand of the surgeon of the present study. Percutaneous

injuries did not occur in either study.

4. Discussion

The use of gloves is an essential practice for healthcare professionals, as it protects the patient and professionals
against biological threats such as viruses, bacteria and other pathogens by creating a mechanical barrier. Among healthcare
professionals, surgeons are at higher risk of contact with the patient’s blood and body fluids. Therefore, the perforation of
gloves may expose the surgical team to a greater risk of infection (Burke, 1990; Xavier, 2006). Among dental specialties, the
probability of cross-contamination is higher in oral and maxillofacial facial surgery because of the larger number of procedures
using perforating-cutting materials (Rodrigues, Pereira, & Ferreira Junior, 2013).

Most studies evaluating glove perforation use the water inflation technique and compare the results of gloves used in
oral and maxillofacial surgeries with unused gloves (control group). Evaluation of unused gloves (control group) showed a

frequency of glove perforation of 14% in study 1 and of 3% in study 2, demonstrating the need for better quality control of the
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brand studied since some studies found no perforations in the control group (Makama, Okeme, Makama, & Ameh, 2016;
Rodrigues, Pereira, & Ferreira Junior, 2013; Xavier, 2009). This result shows that surgical teams must investigate the quality
of the brand used during their procedures.

Analyzing the integrity of the gloves used in oral surgeries, a frequency of 19.3% of perforated gloves was found in
study 1 and of 3% in study 2. This divergence can be explained by differences in the methodology of the studies. While the
first study analyzed gloves used by residents with different levels of training, the second study analyzed only gloves used by a
last-year resident who has more experience in surgical practice. Another methodological difference is that the surgical
procedures performed in study 1 included only third molar extraction surgeries, whereas in the second study, simpler and faster
oral procedures such as frenectomies and biopsies were included.

There was no significant difference in the frequency of perforated gloves between the surgical procedures and the
control group in either study. This finding suggests that the perforations found in the gloves used in the surgical procedures
cannot necessarily be attributed to the surgical procedure itself, but to the quality of the material.

Similar studies evaluating glove perforation among oral and maxillofacial surgery residents found ranged from 1,5 to
5%. The frequency of glove perforation is influenced by the type and duration of the procedure, as well as by the time of
surgeon training (Rodrigues, Pereira, & Ferreira Junior, 2013). In the study by Kuroyagani et al. 2012, the highest perforation
rate was found in the group of orthognathic surgeries; however, the authors did not evaluate any trauma category. In study 2 of
the present paper, there was a higher frequency of perforation in pairs of gloves used in maxillofacial trauma surgeries,
although the result was not statistically significant. A higher risk of glove perforation is observed in maxillofacial trauma
surgeries, which may be associated with intermaxillary interoperative fixation, use of drills and screws, and contact with sharp
bone edges of fractured segments. These factors can increase the risk of percutaneous injuries and consequently the risk of
contamination by the operator (Avery, 1999). Brandtner, Borumandi, Krenkel e Gaggl (2015) suggested the use of blunt-tipped
steel wires produced by welding wire ends, which are less likely to cross the gloves, as an alternative to conventional steel
wires (Avery, 1999).

Some studies have evaluated the frequency of glove perforation in other surgical specialties, with rates of 13% in
gynecological cancer surgery (Brandtner, Borumandi, Krenkel, & Gaggl, 2015) 6,25% in arthroplasty surgery (Manjunath,
2008) and 54,3% in abdominal surgeries (Kumar, 2016). In the present investigation, a low degree of perception of glove
perforations was observed in the two studies. This failure to detect glove perforation during the surgical procedure has also
been reported by other authors (Makama, Okeme, Makama, & Ameh, 2016; Rodrigues, 2013; Burke, 1996; Xavier, 2006).

In surgical procedures, glove replacement at regular intervals (2 hours) has been recommended as an effective way to
decrease the prevalence of glove perforation. Double gloving has also been suggested to be more efficient than single gloving.
The outer glove protects the inner glove without apparently affecting surgical performance (Makama, 2016; Rodrigues,
Pereira, & Ferreira Junior, 2013; Manjunath, 2008; Kumas, 2016; Sayin, 2016).

5. Conclusion
The frequency of perforation of unused gloves (control group) was significant, indicating that the surgeon and his
team should investigate the quality of the brands used. The perception of glove perforation during the surgical procedure was

deficient. Thus, it is recommended to carry out further research to consolidate this topic.
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