
Mars 2005, Vol. 71, N° 3 179Journal de l’Association dentaire canadienne

R E C H E R C H E A P P L I Q U É E

Sterilization of instruments ensures that they are free of
“all microbial life including microbial spores which are
the most difficult of micro-organisms to kill.”1

If the sterilization process is effective in killing bacterial spores,
it will also be effective against mycobacteria and all viruses,
including herpes simplex virus, hepatitis and HIV.1

Resterilization is “the repeated application of a terminal
process designed to remove or destroy all viable forms of
microbial life, including bacterial spores, to an acceptable steri-
lity assurance level.”2 Resterilization of instruments used on

one patient for reuse on another has been common practice in
dentistry and oral and maxillofacial surgery. Some 
instruments used in oral and maxillofacial and orthopedic
procedures, such as bone drills and saws, are Class I instru-
ments as defined by the United States’ Food and Drug
Administration and can be reused if sterility can be guaran-
teed.3 However, there is now evidence that the sterilization
process is complex and that if strict adherence to an effective
protocol is not followed, contamination of instruments may
result.
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S o m m a i r e
Objectif : La transmission des pathogènes d’un patient à un autre par l’intermédiaire de dispositifs contaminés est une

question qui se trouve à l’avant-plan dans le domaine du contrôle des infections. Même si les dispositifs à usage
unique ont fait l’objet d’une promotion dans le cadre d’une stratégie préventive, la restérilisation des instruments
reste une pratique courante en dentisterie. Le but de l’étude était d’étudier le taux de contamination bactérienne des
instruments restérilisés destinés à des procédures buccales et maxillofaciales dans une clinique hospitalière.

Méthodologie : L’expérience a pris la forme d’une étude prospective randomisée sur échantillon contrôlé. Le groupe d’essai
se composait de fraises ayant été utilisées dans des interventions chirurgicales. Ces fraises ont été grossièrement
débridées avant d’être lavées et stérilisées au gaz dans le service central de stérilisation de l’hôpital. Elles ont été
transférées stériles dans un milieu de culture sélectionné pour faire proliférer des bactéries buccales. Le groupe
témoin se composait de nouveaux instruments non utilisés stérilisés de manière identique avant la mise en culture.
Toutes les fraises ont subi une incubation et ont fait l’objet d’une surveillance quotidienne pendant 72 heures.

Résultats : Le taux de contamination bactérienne dans les groupes d’essai était considérablement plus élevé que dans le
groupe témoin (p < 0,05).

Conclusions : La réutilisation des instruments peut être rentable si on peut assurer la sécurité des patients. Toutefois, de
plus en plus de données scientifiques montrent que le processus de stérilisation peut ne pas être entièrement
efficace. On devrait envisager de classifier certains types de fraises dentaires en tant qu’instruments à usage unique
si on ne peut garantir la stérilité.
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In the past decade, single-use devices (SUDs) have 
been promoted in many dental and medical practices as a 
strategy to prevent the transmission of blood- and tissue-borne
pathogens from patient to patient. This practice has also been
influenced by high-profile legal cases that have brought the
issue of SUDs to the attention of the media and the public.4

For example, in Toronto in 2002, a case involving a patient
who contracted the hepatitis B virus via contaminated
electroencephalogram electrodes resulted in a $27.5-million
settlement against the neurologist and hospital.4 SUDs are
convenient and their use has become widespread in hospitals
around the world. However, the use of disposable instruments
does not come without a significant cost to the health care
system as well as environmental concerns.5

Currently, numerous articles address the transmission of
blood- and tissue-borne pathogens from one patient to another
via contaminated devices.6–8 Many studies look at the bacterial
and viral contamination of dental and medical instrumentation
and the safety of sterilizing and reusing these instruments.9,10

There have also been concerns over the possible transmis-
sion of prions by contaminated surgical instruments.6 The
contact of endodontic files with the peripheral branches of the
trigeminal nerve may present a risk of transmission of Creutz-
feldt-Jakob Disease (CJD), although there is no evidence of
transmission of CJD in dentistry.6,11

Although SUDs have been promoted as a strategy to
prevent cross-infection of patients, resterilization of previously
used instruments is still common as cost is a significant factor
in the decision to reuse instruments in dentistry and oral and
maxillofacial surgery.12 The practice of reprocessing used
instruments is becoming more and more prevalent with the
overall goal of saving money and decreasing environmental
pollution.2 Supporters of resterilization believe that the label-
ling of some devices as SUDs by manufacturers is done 
so that they can increase profits and avoid liability with regard
to cross-infection of patients on whom their instruments 
are used.

Modern dental and medical equipment can be intricate and
contain small lumens, as in endoscopic equipment, and there-
fore requires more rigorous procedures to ensure sterilization.
Some instruments cannot be consistently and reliably sterili-
zed; because of the risk of cross-contamination with these

instruments, disposable devices became established in the
health care industry. There is still much debate regarding the
reuse of instruments in both dentistry and medicine.4,6–8

The purpose of this study was to investigate the rate of
bacterial contamination of instruments resterilized for use in
oral and maxillofacial procedures in a hospital-based clinic.

Materials and Methods
The test group consisted of 2 types of bone burs:

#8 round burs and #701 fissure burs that had been used in a
hospital-based clinic during surgical procedures requiring bone
removal or re-contouring or sectioning of teeth (Fig. 1). The
staff who worked in the clinic processed the burs initially; they
grossly debrided the 2 types of burs before sending the instru-
ments to the central sterilizing department (CSD) of the
hospital. In the CSD, the burs were unpackaged and placed in
an ultrasonic cleaner for 3 minutes to remove gross organic
and microbial contamination. Following this, they were run
through a washer–decontaminator station that flushed them
with water heated to 98°C. The burs were then processed in a
drying station and packed in paper and plastic peel-back
packages before entering the gas sterilization cycle.

Gas vapour sterilization involved a gas mixture consisting of
10% ethylene oxide and 90% CO2. The burs were subjected
to a 1-h conditioning cycle, 3-h sterilization (55°C) cycle, 
20-minute exhaust cycle, and a 12-h aeration cycle. The gas
vapour sterilization process was monitored using physical,
chemical and biological indicators. On completion of the
procedure, the burs were transferred in sterile fashion into test
tubes containing a culture medium selected to grow oral bacte-
ria (Todd-Hewitt broth). The control group comprised new
unused instruments treated in an identical fashion before
culturing. All samples (n = 160) were then placed in an 
incubator maintained at 37°C (Fig. 2) to mimic body tempe-
rature. The burs were examined daily over 72 h to check for
evidence of bacterial growth. Chi-squared tests were used to
test for significant differences between the 2 groups and
subgroups.

Results
In the test group, 100% of the #701 fissure burs and

45% of the #8 round burs showed evidence of bacterial growth

Figure 1: The 2 types of burs tested were
the #701 fissure bur and the #8 round bur.

Figure 2: The instruments were placed into
test tubes and stored vertically in racks in a
37°C incubator.
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Figure 3: Bacterial contamination after
culture in the 2 types of burs in the test
group compared with the control group
after 72 h of observation.
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after 72 h of observation (Fig. 3). No instruments in the
control group showed any evidence of bacterial growth after
72 h (Fig. 3). The bacterial growth on the dental burs 
was examined. The colony structure and Gram staining 
were consistent with the growth of streptococcus species.
Chi-squared tests showed significant differences between the
groups (p < 0.05) (Table 1).

Discussion
This study showed that the sterilization technique used

in the hospital clinic and CSD was not effective in cleaning
some of the instruments used in oral and maxillofacial
surgical procedures. Surprisingly high rates of bacterial 
contamination were noted with both types of bone burs. All of
the #701 fissure burs showed evidence of bacterial contamina-
tion after 72 h of observation.

Other studies have also shown that reuse of instruments is
common and that cleaning of these instruments may not
always be effective. For example, Lowe, Burke and others12

conducted a survey of general dentists in Scotland and found
that 93% of those who answered the survey reused matrix
bands on multiple patients in their practices. Although
99% of respondents used a steam autoclave to sterilize
instruments, they used a variety of presterilization cleaning
methods, ranging from a pre-soak only to a combination pre-
soak, ultrasonic cleaning and hand scrubbing. The importance
of pre-cleaning instruments before steam autoclaving has been
well reviewed.13

In a subsequent study, Lowe, Bagg and others14 looked at
blood contamination of matrix bands; they collected used
matrix bands and matrix band retainers from general dentists
in the community. The instruments had been sterilized accor-
ding to the regular protocol within each office, which included
steam autoclaving after pre-cleaning. They found that 34% of
hand scrubbed and 4% of ultrasonically cleaned matrix bands
had evidence of blood contamination, and blood was detected
on 32% of hand scrubbed and 3% of ultrasonically cleaned
matrix band retainers. These results show the benefit of ultra-
sonic cleaning before steam autoclaving as confirmed by other
studies.15 The results are also similar to the present study in
that they showed a high rate of contamination. The data
confirm that there was a failure of the sterilization process, and
Lowe, Bagg and others14 agree with the possibility of using
disposable systems to eliminate risks, although cost may be a
deterrent to the widespread acceptance of this practice.

Endodontic files are another type of instrument that is
commonly reused. In a survey of general dentists in the United

Kingdom, Bagg and others11 found that 88% of practitioners
reused endodontic files. Smith and others6 compared used
endodontic files that had been collected from general dental
practices with files from a dental hospital, and found that
76% of the former were visibly contaminated when inspected
under a dissecting microscope, as opposed to 14% of those
from the dental hospital. These authors also concluded that the
cleaning methods used were insufficient to remove the organic
material on the endodontic files. They suggested that a
cost–benefit analysis would be helpful in determining whether
these files would be suitable for designation as single use.

The clinical applicability of studies that look at the risk of
cross contamination as a result of using contaminated instru-
ments depends on the amount of the pathogen transferred, the
infectivity of the pathogen and host resistance.16 The ultimate
outcome depends on the long-term course of the disease
caused by the pathogen. Attention has been focused on bacte-
rial infection, but as the oral cavity is a contaminated environ-
ment to begin with, the clinical applicability of the research is
difficult to elucidate. There has been public concern over
handpiece and waterline contamination issues as these
topics were widely covered in the media. There have also been
ethical studies looking at the issues of reuse and reprocessing
and whether the patient is at risk from these practices.17 Reste-
rilization is a controversial issue that has yet to be resolved.

This study revealed a high rate of bacterial contamination
of rotary instruments despite pre-cleaning and gas sterilization
in a hospital-based sterilization department. Other studies
have shown that pre-cleaning and sterilization in dental offices
may not be as effective at rendering instruments free from
contamination as is commonly thought. Cost–benefit analysis
may show that for some instruments it may be more cost-
effective to use them once and discard them rather than
attempt a cleaning and sterilization process that may not be
effective.

Conclusions
Sterilizing instruments is a labour-intensive process that

requires careful attention to detail. Reuse of rotary instru-
ments can be a cost-effective measure in the practice of oral
and maxillofacial surgery if the safety of patients can be
assured. Yet there seems to be increasing evidence that the
sterilization process may not be completely effective due to
human, mechanical or microbial factors. Consideration
should be given to the classification of rotary instruments 
as SUDs if sterilization cannot be guaranteed. C

Table 1 Statistical analysis

Groups compared X2 value DF p value

Test group (n = 80) vs. control group (n = 80) 87.870 1 p < 0.0001
Fissure burs, test group (n = 40) vs. round burs, test group (n = 40) 27.649 1 p < 0.0001
Fissure burs: test group (n = 40) vs. control group (n = 40) 76.050 1 p < 0.0001
Round burs: test group (n = 40) vs. control group (n = 40) 20.717 1 p < 0.0001

DF = degrees of freedom.
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Qu’en pensez-vous? Discutez de cet article dans le Forum des membres
de l’ADC à l’adresse www.cda-adc.ca/forum. Si vous ne savez pas
comment y accéder, suivez tout simplement les étapes suivantes :

1. Rendez-vous à l’adresse Web indiquée ci-dessus
2. Tapez votre mot de passe
3. Choisissez un sujet et commencez à «discuter»

Vous ne connaissez pas votre mot de passe? Vous avez oublié votre mot
de passe?

Des instructions en ligne vous sont données pour trouver ces renseigne-
ments. Vous pouvez aussi communiquer avec l’ADC par téléphone au
1-800-267-6354, de 8 h à 16 h (HNE), ou par courriel à reception@
cda-adc.ca.
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