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Abstract

Objective: The purpose of this study was to evaluate and
compare the rate of bacterial contamination of reused and
new unused burs after different sterilization sessions. Materi-
als and Methods: The test group consisted of 40 used fissure
burs, and the control group of 40 unused new fissure burs
(total n = 80). The burs from both groups were precleaned
according to standard protocols and then subjected to two
sterilization sessions (high- and low-steam pressure auto-
claving). After each sterilization session, the burs were trans-
ferred into incubation tubes which contained thioglycollate
culture medium and were monitored daily for a period of
48 h to detect any bacterial growth. Data were collected and
statistical analysis was done using Fisher's exact test. Results:
Of the 40 burs of the test group, 2 burs (5%) showed positive
bacterial growth, whereas no bur from the control group
showed any sign of bacterial growth after high-pressure au-
toclaving. The colony structure and Gram staining were com-
patible with the growth of Staphylococcus epidermis. After a

second sterilization session at low-pressure steam autoclav-
ing, no bacterial growth was observed for the test group, but
1 bur (2.5%) from the control group showed bacterial growth
and Gram-positive staining matched well with the growth of
Brevibacterium species. Conclusions: The new and unused
burs were 100% sterile after high-pressure steam autoclav-
ing, whereas 5% of the reused burs appeared positive with
bacterial contamination. After low-pressure steam autoclav-
ing, reused burs were 100% sterile, but 1 new bur demon-
strated bacterial contamination. ©2015 S. Karger AG, Basel

Introduction

The oral cavity is home to a wide variety of micro-
organisms, and adequate prevention of cross infection
during dental procedures is vital [1]. Infection can be
transmitted through dentists and dental staff to patients,
from patients to the dental team, and from one patient to
another via contamination of instruments [2]. Guidelines
regarding the sterilization of medical instruments are pro-
vided by various international bodies. The International
Organization for Standardization provides guidelines for
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Table 1. Details on bur sterilization in the two study groups

Sterilization session Conditioning Sterilization Drying Temperature
duration cycle duration duration range, °C

High-pressure steam autoclaving 10 min 23 s 4 min 11 min40s 132.1-134.3

Low-pressure steam autoclaving 60 min 30 min 16 min 41 s 122.5-127.7

the development, validation and control of the moist heat
sterilization procedure for medical instruments/devices
[3]. The British Dental Association recommends that any
reusable instrument which comes into contact with oral
fluids must be comprehensively cleaned and sterilized be-
fore another use [4]. Both of these infection control pro-
cesses (cleaning and sterilization) are of equal importance.
Cleaning warrants that the instrument is free from any
retained debris, the presence of which can compromise
the complete sterilization process [5], whereas effective
sterilization ensures the destruction of all microorganisms
including their spores [6]. Ineffective sterilization of den-
tal instruments could aid in the transmission of many life-
threatening viruses, including hepatitis virus (HBV and
HCV), and human immunodeficiency virus [7].

Resterilization is defined as ‘repeated application of a
terminal process designed to remove or destroy all viable
forms of microbial life, including bacterial spores, to an
acceptable sterility assurance level’ [8]. Considering the
financial issues, reusing of instruments is practiced by the
majority of dentists and hospitals worldwide [9] and is
also permitted by many regulatory bodies, including the
American Dental Association [10]. A single-use device is
any instrument that comes in a packaging with instruc-
tions that it should not be reused and should be disposed
after first use from the manufacturer [11].

Although dental instruments are routinely sterilized in
hospital settings and dental practices, there is still a deficit
of studies reporting the rate of bacterial contamination of
dental instruments. Therefore, the purpose of this study
was to evaluate and compare the rate of bacterial con-
tamination of reused fissure burs with new unused burs
used in a hospital-based dental setting.

Materials and Methods

The study took place at the Oral and Maxillofacial Surgery
Clinic, King Fahd Hospital of the University, University of Dam-
mam, Dammam, Saudi Arabia. Ethical approval was obtained for
this study from the Institutional Review Board. The test group con-
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sisted of 40 (No. 701) carbide fissure burs which had been previ-
ously used for various surgical procedures, and the control group
consisted of 40 (No. 701) carbide unused new fissure burs (total
n = 80).

Cleaning of the Burs before Sterilization

The burs from both groups were soaked in Prolystica® 2X Con-
centrate Alkaline Detergent (STERIS, USA) for 5 min and then
rinsed with warm water for 5 min. After rinsing, burs were cleansed
for 25 min with ASEPTL-ZYME™ (Ecolab®, USA) in an ultra-
sonic cleaner (Bransonic® 8510E-DTH; Mackay and Linn, USA).

Sterilization Sessions

After drying, the burs were packed individually into their re-
spective labeled designated sterilization pouches. The test burs
were grouped together and the control burs were also grouped to-
gether based on the intended sterilization technique, and then sent
to the Department of Central Sterilization of the Hospital. Burs
from the two groups were then subjected to sterilization sessions,
which involved high- and low-pressure steam autoclaving. For this
study, the sterilization sessions were applied only once to each
group of the burs. Details on the treatments applied are summa-
rized in table 1 for both groups.

Assessment of Bacterial Growth

After each sterilization session, burs from both groups were
transferred to incubation tubes which contained thioglycollate
culture medium The burs were then monitored on a daily basis for
a period of 48 h to detect any potential growth of bacteria. Growth
of bacteria was recorded daily by a microbiologist, and subcultur-
ing was performed in all positive growth media to identify the type
of bacteria.

Statistical Analysis

The Statistical Package for the Social Sciences (version 19.0;
SPSS Inc., Chicago, Ill., USA) was used for statistical analysis. Fish-
er’s exact test was used to analyze any significant difference be-
tween the two groups, and the level of significance was set at p <
0.05.

Results

After the first sterilization session at high-pressure
steam autoclaving, 2 burs (5%) from the test group dem-
onstrated bacterial growth, but no bur from the control
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Table 2. Number and percentage of burs which showed positive bacterial growth along with the species found

after Gram staining

Group Positive burs after sterilization session Species
high-pressure low-pressure
steam autoclaving steam autoclaving
Test group (n = 40) 2 (5%) 0 (97.5%) S. epidermis
Control group (n = 40) 0 (95%) 1(2.5%) Brevibacterium species

p = 0.0124 (Fisher’s exact test). Percentages were calculated from the total number of burs for each group.

group showed any sign of bacterial growth after 48 h. The
colony structure and Gram-positive staining were com-
patible with the growth of Staphylococcus epidermis, and
the percentage of burs showing bacterial contamination
was calculated from the total number of burs in each
group (table 2).

The analysis of burs after the second sterilization ses-
sion at low-pressure steam autoclaving revealed no bacte-
rial growth after 48 h in the test group, but 1 bur (2.5%)
from the control group showed bacterial growth. The col-
ony structure and Gram staining matched well with the
growth of Brevibacterium species (table 2). Differences
observed in the two sterilization sessions were statistical-
ly significant (p = 0.0124).

Discussion

In this study, autoclaving some of the reused burs us-
ing high-pressure stream showed bacterial growth after
48 h of incubation. A probable explanation could be im-
proper handling or ineffective decontamination of burs.
This finding is similar to results reported previously [12,
13], where cleaning procedures of the instruments used
in a oral and maxillofacial surgery clinic showed that de-
contamination was not comprehensively done [12] and
sterilization procedures for reused burs were not 100%
effective [13]. These results indicate that if hospital ster-
ilization procedures are not as effective as they are thought
to be, then sterilization taking place in the dental prac-
tices may also not be sufficiently effective.

In the present study, the finding that 1 new and unused
bur from the test group demonstrated bacterial growth
after 48 h of low-pressure steam autoclaving was consis-
tent with the results of a previous similar study, which
found that new burs can also show bacterial contamina-

Effectiveness of Sterilization Procedures
in a Hospital

tion [14]. Since the burs from the control group were nev-
er opened or used before, the presence of bacterial growth
in one of the burs after the sterilization session could be
attributed to the ineffective handling of these instru-
ments. This particular finding could emphasize the need
to effectively sterilize the instruments before its first use,
even if the packaging states that they are sterile, to avoid
the risk of cross contamination.

Itis suggested that optimum cleaning protocols should
be practiced to remove any debris from a used instru-
ment, and measures should be taken to prevent contami-
nation when the new instruments are being packaged.
Such steps would not only lead towards the development
of a good practice but also ensure a reduction in the
spread of cross infections.

The limitations of the present study include its small
sample size of burs, the same bur type used in both the
groups, the same protocol of disinfection and one brand
of autoclave used in this study. It should be kept in mind
that modifications of these factors could lead towards dif-
ferent results. Future studies altering the above-men-
tioned factors should be performed to explore this re-
search area further.

Conclusions

In this study, after high-pressure steam autoclaving,
new unused burs were 100% sterile, whereas 5% of the
reused burs showed positive bacterial contamination.
When subjected to low-pressure steam autoclaving, re-
used burs were 100% sterile and only one new bur
demonstrated bacterial contamination. Adequate steps
should be taken to prevent the spread of infectious dis-
eases that could include using dental burs as single-use
devices.
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