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Abstract

Extracted human teeth are used by dental students in preclinical courses to practice on them different dental
procedures, however they can be a source of infection. According to Center for Disease Control, extracted
teeth should be disinfected or sterilised before use. The current study aimed to assess knowledge and practices
regarding disinfection and sterilisation of extracted human teeth in a group of dental students.

This descriptive cross-sectional study was carried out on third, fourth and fifth- year dental students at College
of Dentistry, Taibah University, Saudi Arabia. A self-administered questionnaire was prepared based on
previous studies that test the knowledge and practice of students regarding disinfection and sterilisation of
extracted human teeth.

Results of this study showed that most of the students in all grades agreed that it is necessary to disinfect and/
or sterilise extracted teeth before working on them. They reported also that it is mandatory to use specific
precautions while working on these teeth since they can be a source of infection and there is a chance of
disease transmission through them. The year of education affected the response. Most (92.5%) of the fourth
grade students agreed that there is a necessity to disinfect and/or sterilise extracted teeth before working on
them. In comparison third grade students recorded the lowest level (70.4%). This difference was found to be
statistically significant. Hydrogen peroxide, sodium hypochlorite and autoclaving got the highest scores for
teeth sterilisation and/or disinfection among the three different grades with insignificant statistical difference.
Regarding the practices of students, no statistical significant difference was found between the three grades
regarding the sterilisation methods for extracted teeth and their use of protective barriers during handling.
Most of the students reported that their source of knowledge was taught in dental courses or from instructions
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from dental staff members with no statistical significant differences between the grades or gender. The results
of the present study concluded that knowledge and practices of dental students at Taibah University in relation
to disinfection/sterilisation methods of extracted human teeth was satisfactory.

Key words: dental extraction, dental students, sterilisation, teeth.

Introduction

Use of extracted human teeth in preclinical years in
dental colleges is a routine practice to train students
about various clinical procedures before they apply
them on patients."” Many of the dental procedures
are best learnt on extracted human teeth, as they best
simulate clinical situations. However this practice
might expose dental students to the risk of cross
infection from pathogens harboured with the extracted
human teeth, if they do not follow appropriate infection
control measures.

The Center for Disease Control and Prevention (CDC)
has adopted guidelines for infection control before
use of extracted teeth in research and/or teaching.
They consider extracted teeth as a potential source of
blood-borne pathogens. Prior to handling they should
be thoroughly cleaned of visible blood and debris and
stored hydrated. Sterilisation of extracted teeth before
use is mandated to minimize the risk of transmission of
blood borne pathogens.>** Infection control concerns
regarding the handling of teeth for research purposes
have prompted investigators to evaluate the effects of
disinfection/sterilisation on extracted teeth.®

Difficulties exist in the use of extracted human
teeth because they are grossly contaminated,
difficult to sterilise because of their structure, and
may be damaged or altered by the sterilisation
procedures.” Several chemical agents have been
tried for disinfection/sterilisation of extracted teeth
and proved to be successful with different levels.”
Chemical heat, microwave radiation and autoclave
sterilisation methods have been shown to prevent
cross-contamination during in vitro dentin bonding
research.”®?

Immersion of teeth in 10% Formalin for 7 days may
be the most effective disinfectant used in disinfection
of extracted teeth, however it possess potential

carcinogenicity and is considered a hazardous
material.’®"" Alternative disinfectants that proved to be
effective in a laboratory model were 5% Virkon and
Gigasept PA. Gigasept PA was the only disinfectant
that sterilised 100% of tooth samples. However this
product, though effective, is a high level hospital
disinfectant that is used on medical instruments."

For students to disinfect extracted teeth in educational
settings, a solution that can be used to immerse the
samples for disinfection would be more practical.
Although several studies on the effectiveness of
disinfectants are available,>*'% assessment of the
knowledge and practice on handling of extracted teeth
among dental students is rare."'*13

Materials and Methods

This descriptive cross-sectional study was carried out
on third, fourth and fifth- year dental students at the
College of Dentistry, Taibah University, Saudi Arabia.
A self-administered questionnaire was prepared based
on previous studies,"*>'*'* which tests knowledge and
practices of students regarding disinfection/sterilisation
of extracted human teeth. The questionnaire consisted
of five sections, with the first three sections testing the
knowledge, the fourth section testing the students’
practices, while the last section checking the source
of students’” knowledge. In addition, the questionnaire
included gender and year of study. The first section
assessed knowledge related to disinfection/sterilisation
of extracted teeth and responses were categorized
as ‘agree’, ‘disagree’ or ‘not sure’. The second
section asked students to select the best method for
disinfection/sterilisation of extracted teeth based on
their knowledge and more than one method could
have been selected. The third section included
knowledge regarding necessity of using different
personal protective equipment where answers were
categorized as ‘high necessity’, ‘low necessity’ or ‘not
sure’. The fourth section tested practices performed by
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students in the laboratory settings through selection of
one or more of disinfection/sterilisation method and
one or more of personal protective equipment. The last
section asked about the source of information and one
or more options could be selected. Questionnaires
were anonymous and filling the questionnaire was
voluntary. The questionnaire was distributed and
collected by a staff member other than the investigators.
The goal of the study was explained and students were
left alone to fill the questionnaire.

This questionnaire was previously validated in other
studies.”" Ethical approval was obtained from the
Research Ethical Committee (REC) in the College of
Dentistry, Taibah University before conduction of the
study.

Data were collected and tabulated with frequencies
and percentages of each question and statistically
analyzed using SPSS version 22 for windows. Mann-
Whitney test was used to compare between males and
females in each grade. Kruskal Wallis-U test was used
to compare between the three different grades with
5% level of significance.

Results

A total of 100 dental students equally distributed
between males and females from the third, fourth and
fifth grades, College of Dentistry, Taibah University,
participated in the current study. Originally 116
questionnaires were distributed but 100 were returned
with a total response rate of 86.2%. The response
rate was higher among higher grade students 67.5%,
100% and 91.6% for third, fourth and fifth grades
respectively.

The research sample was equally distributed between
males and females with 50 each. Distribution among
different grades was: 27 third grade students, 40 fourth
grade students, while 33 students represented the fifth
grade.

Table | shows the frequencies and percentages of
answers for section one. Most of the students (70.4%,
92.5% and 87.9% in grades 3, 4 and 5 respectively)
agreed that it is necessary to disinfect and/or sterilise
extracted human teeth before working on them.
They reported also that it is necessary to use specific
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precautions while working on these teeth. The year
of education affected the response. Where 92.5% of
fourth grade students agreed that there is a necessity to
disinfect and/or sterilise extracted teeth before working
on them, only 70.4% of the third grade students
agree it is necessary. This difference was statistically
significant. On the other hand an unexpectedly low
percentage of students considered extracted teeth as
a source of infection (65%) or that they can cause
disease transmission (45%).

When we compare between males and females
regarding the answers of section one, a non-significant
difference was noted in most of the questions, except
in the answer to question “Is there a chance of disease
transmission through these teeth” where 66.7% of
males in third grade agreed to this question versus
18.2% of females (P=0.02).

Regarding the question about the best method used to
disinfect/sterilise extracted teeth, Hydrogen peroxide,
sodium hypochlorite and autoclaving got the
highest scores among the three different grades with
insignificant statistical difference as shown in table II.
Hydrogen peroxide was reported as the best method of
disinfection/sterilisation by females more than males
in third and fourth grades with statistical significant
difference as shown in table IIl.

The students highlighted the necessity to wear personal
protective barriers when working on extracted teeth
with no difference regarding the use of all types of
barriers between all grades. Gloves and masks both
were considered as high necessity among the majority
of students.

On the other hand, a contradictory significant
difference was recorded between males and females in
fourth and fifth grades for only the use of safety glasses.
While 95.0% of females in their fourth grade highly
rated the importance of safety glasses, only 22.2% of
fifth grade females rated it as important (table IV).

When we checked the practice of students (section 4 of
the questionnaire) during working on extracted human
teeth, we found no statistical significant difference
between the three grades regarding their disinfection/
sterilisation methods for extracted teeth and their use
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Table 1. Frequency and Percentage of student’s answers regarding their knowledge about
disinfection/sterilisation of extracted teeth

Third year Fourth year Fifth year
Question p-value

N % N % N %
Agree 19 70.4% 37 92.5% 29  87.9%

Is there a necessity to Disagree 2 7.4% 1 25% 2 6.1%

disinfect and/or sterilise
extracted teeth before
working on them

NotSure 6 222% 2 5.0% 2 6.1% 0.035*

Total 27 100.0% 40 100.0% 33 100.0%

Agree 8 296% 17 425% 8  24.2%
sterilisation damage those 0.358 NS
teeth NotSure 12 44.4% 15 375% 16 48.5%

Total 27 100.0% 40 100.0% 33 100.0%

Agree 22 84.6% 35 89.7% 28  84.8%

lsthere anecessity touse ~_Disagree 1 38% 0 0.0% 1  3.0%

specific precautions while . . . 0.804 NS
working on these teeth NotSure 3 115% 4 103% 4 12.1%

Total 26 100.0% 39 100.0% 33 100.0%

Agree 15 55.6% 27 67.5% 23 71.9%

Disagree 5 185% 3 7.5% 4 12.5%

Can extracted teeth be a

. . 0.442 NS

resource for infection NotSure 7 25.9% 10 250% 5 15.6%

Total 27 100.0% 40 100.0% 32 100.0%

Agree 12 46.2% 20 50.0% 13 39.4%

_ Disagree 1 3.8% 5 125% 4 12.1%

Is there a chance of disease
transmission through these 0.0601 NS
teeth Not Sure 13 50.0% 15 37.5% 16 48.5%

Total 26 100.0% 40 100.0% 33 100.0%
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Table I1. Frequency and Percentage of students’ answers regarding their knowledge about the best

sterilisation method

Third year Fourth year Fifth year
Question
N % N % N %
Hydrogen peroxide 12 18.8% 27 21.1% 22 19.8%
Formalin 4 6.3% 10 7.8% 16 14.4%
Alcohol 6 9.4% 14 10.9% 15 13.5%
Chlorhexidine 7 10.9% 5 3.9% 12 10.8%
Which of the following  Boiling water 0 0.0% 6 4.7% 2 1.8%
method/methods is
idered the best f i
considered the bestfor — Sodium 12 188% 22 172% 19 17.1%
disinfection/sterilisation hypochlorite
of extracted teeth? You
can choose more than  Saline 7 109% 6 47% 4 3.6%
one if necessary. Vinegar 1 16% 0 00% 1  09%
Glutaraldehyde 0 0.0% 4 3.1% 3 2.7%
Autoclave 12 18.8% 24 18.8% 12 10.8%
Hot air Oven 3 4.7% 10 7.8% 5 4.5%
Total 64 100.0% 128 100.0% 111  100.0%

of protective barriers during handling of them. On
the other hand, the use of hydrogen peroxide was
significantly higher among females in fourth grade than
males (table V). The most commonly used methods
were sodium hypochlorite (70 responses), followed by
hydrogen peroxide (52 responses) then autoclave (34
responses).

Regarding the source of their knowledge, most of the
students reported that it was taught in dental courses or
from dental course staff instructions, with no statistical
significant differences between the grades and gender.
Reading articles and research papers was the method
least used to obtain their knowledge (table VI).

Discussion
Extracted human teeth used for the education of dental
students in laboratory settings should be considered

infective and classified as clinical specimens because
they contain blood.’ Center of Disease Control (CDC)
has recommended that all persons who handle these
teeth in dental education settings should be vaccinated
against hepatitis B virus.'*'® The College of Dentistry,
Taibah University adopts the CDC guidelines where
all dental students should be vaccinated before being
enrolled in pre-clinical courses and handling extracted
teeth in laboratory sessions. After thorough cleaning
of teeth they should be autoclaved at 121°C, while
teeth with amalgam restorations should be immersed
in 10% formalin for 7 days.

The literature has been lacking the assessment of
knowledge and practice regarding handling of these
teeth among the students of dental colleges."'>" This
study attempted to assess the students’ knowledge
and practices regarding disinfection and sterilisation
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Table I1l. Comparison between males and females regarding frequency and percentage of answers
regarding their knowledge about best method for sterilisation

Question: Which of the following method/methods is considered the best for disinfection/sterilisation of
extracted teeth? You can choose more than one if necessary.

Third year Fourth year Fifth year
Question Male Female Male Female Male Female
N % N % % N % N % N %
Hydrogen 2 56% 10 35.7% 15.8% 18 254% 8 17.0% 14 21.9%
peroxide
Formalin 3 83% 1 3.6% 3.5% 8 113% 10 213% 6  9.4%
Alcohol 4 11.1% 2 7.1% 8.8% 9 127% 7 149% 8 12.5%
Chlorhexidine 3 83% 4 143% 53% 2 2.8% 5 106% 7 10.9%
Boiling water 0 00% 0 0.0% 18% 5 7.0% 1 21% 1 1.6%
N
Sodium hypo 8 222% 4 143% 8 140% 14 197% 3  64% 16 250%
chlorite
Saline 2 56% 5 17.9% 53% 3 42% 3 64% 1 1.6%
Vinegar 1 28% 0 0.0% 00% 0 00% 1 21% 0 0.0%
Glutaraldehyde 0 0.0% 0  0.0% 53% 1 14% 2 43% 1 1.6%
Autoclave 11 306% 1 3.6% 15 263% 9 127% 5 10.6% 7 10.9%
Hot air Oven 2 56% 1 3.6% 140% 2 2.8% 2 43% 3 47%
Total 36 100% 28 100% 57 100% 71 100% 47 100% 64 100%

of extracted human teeth in preclinical educational
settings at the College of Dentistry, Taibah University,
and their compliance to the college guidelines in order
to implement any necessary precautions.

Consistent with the findings of previous studies,''*'?
dental students in the present study had moderate
knowledge regarding the necessity to disinfect and/or
sterilise extracted human teeth before working on them.
They reported also that it is necessary to use specific
precautions while working in these teeth. Surprisingly
a lower percentage of students (65%) agreed that
extracted teeth can be a source for infection and there
is a chance of disease transmission through them
and 22% were not sure about possibility of disease
transmission. Students might consider thoroughly
cleaned extracted teeth not liable to harbour blood
borne pathogens.

Meanwhile, contrary to one study,'? the year of
education and gender affected the response. The
majority (92.5%) of fourth grade students agreed that
there is a necessity to disinfect and/or sterilise extracted
teeth before working on them in comparison to third
grade students who recorded the lowest score (70.4%).
This may be explained by the more experience of
fourth grade students as the preclinical exercises on
extracted teeth are first taught during third grade of the
dental curriculum.

As extracted teeth serve as an invaluable educational
tool in dental institutions for various pre-clinical
courses, sterilising them is mandatory."” Since
hydrogen peroxide, 5.25% sodium hypochlorite and
autoclaving are easily available in dental clinics, they
have become the obvious choice as the best option
to sterilise/disinfect extracted teeth by the students of
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Table IV. Frequency and percentage of students’ answers regarding their knowledge concerning
necessity of use of protective items when working on extracted teeth

Third year  Third year ~ Fourth year  Fourth year Fifth year Fifth year
males females males females males females
N % N % N % N % N % N %
High 7 46.7% 9 75.0% 4 20.0% 19  95.0%* 10 66.7% 22.2%*
Safety Low 3 20.0% 3 25.0% 12 60.0% 1 50% 5 333% 7 38.9%
glasses Nt
Sure 5 333% 0 0.0% 4 200% O 00% O 0.0% 7 38.9%
High 5 333% 4 333% 9 45.0% 11 55.0% 6 40.0% 10 55.6%
Face Low 8 533% 6 50.0% 7 35.0% 9 450% 8 533% 7 38.9%
shield Not
Sure 2 133% 2 16.7% 4 20.0% O 0.0% 1 6.7% 1 5.6%
High 13 86.7% 10 83.3% 17 85.0% 20 100% 14 93.3% 17 94.4%
Low 1 6.7% 2 16.7% 3 15.0% O 0.0% 1 6.7% 0 0.0%
Mask
Not
Sure 1 6.7% 0 0.0% 0 0.0% O 00% O 0.0% 1 5.6%
High 13 86.7% 12 100% 18 90.0% 20 100.0% 12 80.0% 18 100.0%
Low 2 133% 0 0.0% O 0.0% O 00% 2 133% O 0.0%
Gloves
r;iﬁte 0 00% 0 0.0% 2 10.0% O 0.0% 1 6.7% 0 0.0%
High 5 333% 9 75.0% 4 20.0% 10 50.0% 1 6.7% 9 50.0%
White Low 7 46.7% 2 16.7% 14 70.0% 7 35.0% 13 86.7% 6 33.3%
Coat Not
Sure 3 20.0% 1 83% 2 10.0% 3 15.0% 1 6.7% 3 16.7%
High 6 40.0% 7 583% 14 70.0% 16 80.0% 5 333% 14 77.8%
Low 7 46.7% 4 333% 5 25.0% 4 20.0% 10 66.7% 1 5.6%
Gown
Not
Sure 13.3% 1 83% 1 50% O 00% O 0.0% 3 16.7%

the present study (table II). Although 10% formalin
is a proven disinfectant of extracted teeth'*'>1718 it
was not widely used by students in the current study.
This may be attributed to the hazards of formalin as
an irritant and a probable carcinogen."*'"'® Most of
the students preferred to use hydrogen peroxide and
sodium hypochlorite instead as previously reported
in another study’ which may be attributed to their
availability and ease of use.

In addition, autoclaving got the third rank among the
three different grades although it is the gold standard
in our institution. Since teeth containing amalgam
cannot be autoclaved thus students prefer to sterilise all
teeth collected by them using a single simple method.
Sodium hypochlorite have demonstrated effective
disinfection in several researches,®'”'? furthermore it
does not affect the “feel” and cutting characteristics of
the teeth.”!”
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Table V. Frequency and percentage of students’ answers regarding their practices in disinfection/
sterilisation method and personal protective equipment use in both males and females

Third year Fourth year Fifth year

Male Female Male Female Male Female

N % N % N % N % N % N %

Hydrogen peroxide 4 121% 6 25.0% 9 18.8% 16 29.6%* 5 13.2% 12 26.1%
Formalin 2 61% 0 00% 1 21% 2 37% 8 21.1% 1 2.2%
Alcohol 1T 30% 0 00% 4 83% 5 93% 3 79% 7 152%
Chlorhexidine 5 152% 1 42% 4 83% O 00% 2 53% 0 0.0%
Boiling water 0 00% 0 00% 0 00% 1 1.9% 0 0.0% 1 22%
Sodium hypochlorite 12 364% 8 333% 7 14.6% 17 315% 8 21.1% 18 39.1%
Saline 1T 30% 7 292% 3 63% 2 37% 3 79% 5 10.9%
Vinegar T 30% 0 00% 0 00% O 00% 1 26% 0 0.0%
Glutaraldehyde 0 00% 1 42% 1 21% 1 19% 2 53% 0 0.0%
Autoclave 6 182% 1 42% 14 292% 8 148% 4 105% 1 22%
Hot air Oven 1T 3.0% 0 00% 5 104% 2 37% 2 53% 1 22%
Safety glasses 5 111% 9 200% 0 0.0% 20 220% 4 9.5% 10 13.3%
Face shield 6 133% 2 44% 3 57% 5 55% 5 11.9% 7 9.3%
Mask 13 289% 10 222% 20 37.7% 19 209% 14 333% 17 22.7%
Gloves 14 31.1% 12 26.7% 20 37.7% 20 22.0% 13 31.0% 18 24.0%
White Coat 2 44% 8 178% 1 19% 17 187% 1 2.4% 14 18.7%
Gown 5 111% 4 89% 9 17.0% 10 11.0% 5 11.9% 9 12.0%

Recently, house hold vinegar proved to be an effective
disinfectant medium for extracted human teeth.?
However, only two students from the whole sample
chose it as a possible disinfectant (table II). This result
reflects the overlooking of students regarding recent
articles on disinfection/sterilisation of extracted teeth.

In agreement with previous studies,'*"* most of the
students highlighted the necessity to wear personal
protective equipment when working on extracted
teeth. On the other hand, a contradictory gender
difference was recorded between males and females in
fourth and fifth grades for only the importance of use
of safety glasses. This may be explained by the fact that
as fifth grade students proceed in clinical years they
consider the importance of safety glasses in clinical
settings but not in laboratory settings.

Also, like what has already been reported, ™ self-reading
of articles and research papers was not so popular
in this study population as a source of getting new
information. This was reflected on their answers and
practice of using an appropriate medium or method
for sterilising/disinfecting extracted human teeth. In his
context, the students need to be acquainted with the
latest published literature regarding this aspect. Both
males and females of third grade reported the higher
grade students as their third source of information. This
reflects insufficient information regarding this subject
in the dental curriculum which should be discussed
in detail.

Conclusion
Although students agreed on the necessity of
disinfection/sterilisation, yet their knowledge regarding

Int J Infect Control 2016, v12:i2 doi: 10.3396/1JIC.v12i2.011.16

Page 8 of 10
not for citation purposes



Knowledge and practices regarding disinfection of extracted human teeth

Omar et al.

Table VI. Frequency and Percentage of student’s answers regarding source of information

Group
Third year Fourth year Fifth year
N % N % N %
Taught in one of the dental courses. 16 29.1% 22 25.0% 16 26.7%
Instructions from course staff members 15 27.3% 33 37.5% 21 35.0%
Instructions from lab technician. 6 10.9% 8 9.1% 4 6.7%
:z\f/c;rlmatlon obtained from Colleagues in higher 12 21.8% 13 14.8% 6 10.0%
Self-reading of Articles and research paper 6 10.9% 12 13.6% 13 21.7%
Total 55 100% 88 100% 60 100%

possibility of disease transmission from those teeth was
poor. The ideal sterilisation methods like autoclaving
and 10% formalin were used by only 34% and 14%
of the total sample of this study. The most common
method used by dental students (70%) for disinfection/
sterilisation of extracted teeth was 5.25% sodium
hypochlorite. Self reported use of personal protective
equipment showed high compliance.

Recommendations

The possibility of disease transmission through
extracted teeth should be highlighted in infection
control workshops provided to dental students and
continuous monitoring and motivation of students
regarding compliance to infection control policies
when working on extracted dental teeth should be
mandatory.
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