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The main objective of a root canal treatment is to get rid of bacteria inside the root canal treatment. Placement of an
intracanal medicament is an integral step in the treatment procedure. Cytotoxicity is a characteristic of being toxic to
cells.In some cases if the intracanal medicament extrudes beyond the root canal, it is seen to cause damage to the cells
of the periapical tissues that subsequently lead to the damage or inflammation of the periapical region. This study aims
at assessing the knowledge, attitude and practice among dental undergraduates on the cytotoxic effects of intracanal
medicaments. A Knowledge, Attitude and Practice based survey was conducted in January 2020 among dental students
(Third years, Final years, Interns). The questionnaire consisted of 10 Knowledge, awareness and practice based questions
and were equally distributed among Third years, Final years, Interns. The total sample size was 150 dental students. The
data collected was entered in an Excel sheet and subjected to statistical analysis using SPSS version 20. From the responses
obtained it was seen that 33.33% of the interns had a knowledge of intracanal medicaments being used whereas only
26.67% of final years and 10% of third years had a knowledge. 33.33% of the interns had used an intracanal medicament
on the patient and only 26.67% of final years and 4.67% of third years had used a medicament. 21.33% of the final
years said that they use an intracanal medicament for all patients whereas 20.67% of interns and 4% of third years have
given a response of yes. 30.67% of interns, 22.67% of final years, 4.67% of third years knew the mechanism of action of
the medicament. 33.33% of interns, 33.33% of final years and 8.67% of third years were aware of the term cytotoxicity.
Chi square test shows p<0.05, significant. It was seen that Knowledge, awareness and practice on the cytotoxicity of
intracanal medicaments was higher among interns, followed by the final years and then third years
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disinfected root canals. Intracanal medicaments play
an important role in killing the bacteria in root canals

The main goal of endodontic treatment is removal of
bacteria along with its byproducts, and pulpal remnants
from infected root canals and completely sealing of
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(Iftekhar, Kumar and Tamanna, 2019). To eliminate all the
bacteria from the entire root canal system, a combination
of mechanical instrumentation and irrigation should
be used to remove or dissolve organic and inorganic
debris, to destroy bacteria, to remove the smear layer
and to maintain dentine permeability (Abbott, 1990).
Postoperative pain is generally due to inflammation of
the periradicular tissues caused by irritants egressing
from the root canal during treatment. Calcium hydroxide
intracanal medicament has been proven to have pain



preventive properties because of its antimicrobial effects
(Anjaneyulu and Nivedhitha, 2014).

Intracanal medicaments are made of various compounds
like the phenolic compounds which includes crestatin,
camphorated monochlorophenol and aldehydes that
includes formocresol and glutaraldehyde, as well as
other materials such as calcium hydroxide and some
antibiotics (Johnson and Noblett, 2009) A successful
outcome of root canal therapy relies on effective
disinfection of the root canal system, including the use of
intracanal medicaments, which vary in their bactericidal
and cytotoxic properties (Selis et al., 2019). Intracanal
medications need to be biocompatible as they come in
direct contact with periapical tissues during endodontic
treatment. These medications can be cytotoxic (de Paula
Farias et al., 2016).

Calcium hydroxide is a commonly used intracanal
medicament. Chlorhexidine gluconate (2%) is now
recommended as an effective alternative to calcium
hydroxide (Basrani, Ghanem and Tjaderhane, 2004).
Intracanal medicament speeds up the natural healing
of periapical lesion, regardless of the bacterial status of
the root canal at the time of placement of the material
in the canal (Ellerbruch and Murphy, 1977; Peters et al.,
2002) It possesses several advantages such as tissue
dissolving ability (Hasselgren, Olsson and Cvek, 1988)
and antibacterial properties (Siqueira and Lopes, 1999).
Triple antibiotic paste (TAP) composed of ciprofloxacin,
metronidazole, and minocycline is also being used as an
effective intra canal medicament (Hoshino et al., 1996).
This mixture has been used for disinfection of the root
canal system during root canal treatment and pulpal
regeneration (Ozan and Er, 2005; Bose, Nummikoski and
Hargreaves, 2009). One disadvantage of using this is that
the minocycline present might cause discoloration of the
teeth. In recent times, cefaclor has replaced minocycline
in this paste , and the paste is called a modified triple
antibiotic paste (mTAP). After canal disinfection and the
medication period depending upon the condition of the
tooth, the intracanal medicament should be removed
from the root canal completely before the placement of
the filling or repair material.

Cytotoxicity is a characteristic of being toxic to cells.
When a cell gets exposed to a cytotoxic compound,
it can result in various alterations in a cell. The cells
then necrosis and lose its membrane integrity and
die as a result of cell lysis. The cells can stop actively
growing and dividing or the cells can activate a genetic
program of controlled cell death known as apoptosis.
Cells undergoing necrosis show rapid swelling,
subsequently loses its membrane integrity, shut down
all its metabolism and releases all its contents into the
environment. Cells that undergo rapid necrosis in vitro do
not have sufficient time or energy to activate its apoptotic
machinery and doest express apoptotic markers. Cells in
culture that are undergoing apoptosis eventually undergo
secondary necrosis in the next step. They will shut down
metabolism, lose membrane integrity and lyse the cell
(Riss and Moravec, 2004).
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Some endodontic intracanal medicaments which
including camphorated Cresatin, para-monochlorophenol
and Acriphen were tested for its cytotoxic effect and all
three drugs showed extreme toxicity to the tissue culture
cells even when the concentration of each drug was in
a dilution of 1:1,000 (Kantz, Ferrillo and Zimmermann,
1974). Thus the efficient use of intracanal medicament
needs to be highlighted in order to carry on safe and
effective treatment without injuring any periapical
tissues. Apical periodontitis, in the situations where the
periapical tissues are injured is likely to occur and it is
known as the inflammation of the periodontium caused
by trauma, irritation or due to infection through the root
canal, regardless of whether the pulp is vital or non-vital
(Antony, Thomas and Nivedhitha, 2020).

We have numerous highly cited publications on well
designed clinical trials and lab studies (Govindaraju,
Neelakantan and Gutmann, 2017; Azeem and Sureshbabu,
2018; Jenarthanan and Subbarao, 2018; Manohar and
Sharma, 2018; Nandakumar and Nasim, 2018; Teja,
Ramesh and Priya, 2018; Janani and Sandhya, 2019;
Khandelwal and Palanivelu, 2019; Malli Sureshbabu
et al., 2019; Poorni, Srinivasan and Nivedhitha, 2019;
Rajakeerthi and Ms, 2019; Rajendran et al., 2019; Ramarao
and Sathyanarayanan, 2019; Siddique and Nivedhitha,
2019; Siddique et al., 2019; Siddique, Nivedhitha and
Jacob, 2019). This has provided the right platforms for
us to pursue the current study. Our aim is to assess the
knowledge, attitude and practice among dental students
on the cytotoxic effects of intracanal medicaments.

Study design: Knowledge, Attitude and Practice based
survey.

Data collection: A survey was conducted in January
2020 among dental students (Third years, Final years,
Interns). It was an online questionnaire based study,
conducted to assess the knowledge, attitude and practice
of cytotoxicity of intracanal medicaments. 150 dental
students (Third years, Final years, Interns) participated
in this study. The data collection was done via google
forms.

Survey instrument: A pretested, self administered, closed
ended questionnaire comprising the following sections
formed the survey instrument. A structured questionnaire
containing 10 questions which was adopted from a
validated questionnaire developed by the World Health
Organisation. The questionnaire was equally distributed
among Third years, Final years, Interns. The goal of
developing this questionnaire was to know about
the knowledge the dental students had on intracanal
medicaments and its cytotoxic behaviour. The questions
had to be answered with a Yes or No response.

Ethical approval: Ethical approval was obtained from
the Institutional Ethical Committee.



Data analysis: The data collected was entered in Excel
sheet and subjected to statistical analysis using SPSS
version 20. Chi square test was done. The independent
variables are age and gender while dependent variables
are knowledge, attitude and practice of cytotoxicity of
intra canal medicaments.The level of significance was
set at p<0.05.

Questionnaire given is as follows:

Year of study:

1. Do you know the available intracanal medicaments
that are being used?

2. Have you used an intracanal medicament on the
patient?

3. Do you use a medicament for all patients
undergoing root canal treatment?

4. Do you know the mechanism of action of the
medicament that you use?

5. Are you aware of the term cytotoxicity?

6. Do you place an intracanal medicament more than
2 weeks?

7. Do you take swabs/ radiographs to ensure the
activity of the medicament?

8. Have you faced any complication that has arised

due to placement of the medicament for a long
duration into the root canal?

9. Do you know the cytotoxic effects of the
medicaments that are being used?

10.  Are you aware of the procedure on management
of cytotoxic effect of produced by intracanal
medicaments?

RESULTS AND DISCUSSION

From the responses obtained it was seen that 33.33% of
the interns had a knowledge of intracanal medicaments
being used whereas only 26.67% of final years and 10%
of third years had a knowledge, Chi square test shows
p=0.000, significant (Figure 1). 33.33% of the interns had
used an intracanal medicament on the patient and only
26.67% of final years and 4.67% of third years had used
a medicament, Chi square test shows p=0.000, significant
(Figure 2). 21.33% of the final years said that they use an
intracanal medicament for all patients whereas 20.67%
of interns and 49% of third years have given a response of
yes, Chi square test shows p=0.000, significant (Figure 3).
30.67% of interns, 22.67% of final years, 4.67% of third
years knew the mechanism of action of the medicament
(Figure 4). 33.33% of interns, 33.33% of final years and
8.67% of third years were aware of the term cytotoxicity,
Chi square test shows p=0.000, significant (Figure 5).
30.67% of interns, 32% of final years and 29.33% of
third years have never placed an intracanal medicament
more than 2 weeks, Chi square test shows p=0.337, not
significant (Figure 6).

22% of interns,32% of final years and 30.67% of third
years never take a swab or a radiograph to ensure
the activity of the medicament, Chi square test shows
p=0.000, significant (Figure 7). 26.67% of interns, 31.22%
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of final years and 30.67% of third years have never
faced a complication due to long duration of placement
of the medicaments, Chi square test shows p=0.058,
not significant (Figure 8). 31.33% of interns, 27.33% of
final years and 129% of third years were aware of the
cytotoxic effects of the medicament being used, Chi
square test shows p=0.000, significant (Figure 9). 6% of
the interns, 30% of the final years and 33.33% of the third
years weren't aware of the procedure of management
of the cytotoxic effects produced, Chi square test shows
p=0.000, significant (Figure 10).

Figure 1: Bar graph denotes association between year of
study of the participants and number of students who
have knowledge on the available intracanal medicaments.
X axis denotes the year of study of the participants and
Y axis denotes the number of dental students. Majority
of the interns have given a response of yes (green) and
majority of the third years have given a response of no
(blue). Chi square test shows p=0.000, significant. Hence
proving that there is significant association between the
year of study of the participants and number of dental
students who have knowledge on the available intracanal
medicaments

Do you know the
available intracanal
medicaments that are
being usad?

Hro
Eyes

No. of dental students

Final
Year of study

It was seen that in our study 33.33% of the interns had
a knowledge of intracanal medicaments being used
whereas only 26.67% of final years and 10% of third
years had a knowledge. It was said that Intracanal
medicaments have traditionally gone hand-in-glove
with endodontics. They are generally considered to be an
integral part of treatment and important to the success
of root canal therapy (Yassen, Eckert and Platt, 2015;
Afkhami et al., 2019). Various other medicaments like
calcium hydroxide, phenolic preparations, formaldehyde,
chlorhexidine (CHX), halogens, and steroids preparation
are also being used nowadays (Iftekhar, Kumar and
Tamanna, 2019). 33.33% of the interns had used an
intracanal medicament on the patient and only 26.67%
of final years and 4.67% of third years had used a
medicament in the study conducted. In contaminated
canals generally placement of an intracanal dressing to
the full length of the canal is the treatment of choice.
Intracanal medication is placed in teeth with large
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periapical lesions and in cases where it is necessary to

control the passage of periapical exudates into the canal Figure 4: Bar graph denotes association between year of

(Tanomarufilho, Leonardo and Bezerradasilva, 2002).

Figure 2: Bar graph denotes association between year of
study of the participants and number of students who
have used an intracanal medicament. X axis denotes the
year of study of the participants and Y axis denotes the
number of dental students. Majority of the interns have
given a response of yes (green) and majority of the third
years have given a response of no (blue). Chi square test
shows p=0.000, significant. Hence proving that there is
significant association between the year of study of the
participants and number of dental students who have used
an intracanal medicament

Have you used an
intracanal
medicament on the
patient?

Hro
Byes

No. of dental students

Third Final
Year of study

Interns.

Figure 3: Bar graph denotes association between year of
study of the participants and number of students who use
an intracanal medicament for all patients. X axis denotes
the year of study of the participants and Y axis denotes
the number of dental students. Majority of the interns have
given a response of yes (green) and majority of the third
years have given a response of no (blue). Chi square test
shows p=0.000, significant. Hence proving that there is
significant association between the year of study of the
participants and number of dental students who use an
intracanal medicament for all patients

Do you use a
medicament for all
patients undergeing root
canal treatment?

Mo

Wyes

50

No. of dental students

Year of study
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study of the participants and number of students who had
knowledge on the mechanism of action of the medicaments.
X axis denotes the year of study of the participants and
Y axis denotes the number of dental students. Majority
of the interns have given a response of yes (green) and
majority of the third years have given a response of no
(blue). Chi square test shows p=0.000, significant. Hence
proving that there is significant association between the
year of study of the participants and number of dental
students who had knowledge on the mechanism of action
of the medicaments

50 Do you know the
mechanism of action of
the medicament that you
uge?
Hro
Wyes

Ne. of dental students

Year of study

Figure 5: Bar graph denotes association between year of
study of the participants and number of students who are
aware of the term cytotoxicity. X axis denotes the year of
study of the participants and Y axis denotes the number
of dental students. Majority of the interns and final years
have given a response of yes (green) and majority of the
third years have given a response of no (blue). Chi square
test shows p=0.000, significant. Hence proving that there
is significant association between the year of study of the
participants and number of dental students who are aware
of the term cytotoxicity
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In our study, 21.33% of the final years said that they
use an intracanal medicament for all patients whereas

20.67% of interns and 4% of third years have said a yes.

Intracanal dressing is mostly indicated in teeth with a



large periapical lesion and where there is a necessity to
control the passage of periapical exudates into the canal
(Tanomarufilho, Leonardo and Bezerradasilva, 2002).
Ahamad et al. stated that the proportion of those who
used Intra canal medicaments after cleaning and shaping
of vital cases (65.1%) was significantly greater than that
of those who did not do so (34.9%) (Madarati et al.,
2017).From our results, 30.67% of interns, 22.67% of
final years, 4.67% of third years knew the mechanism of
action of the medicament. Studies prove that intra canal
medicaments are used to relieve inflammation of pulpal
or periapical tissues, to neutralize tissue debris, and to
obstruct microleakage from temporary restorations and
dry weeping canals (Chong and Pitt Ford, 1992).

Figure 6: Bar graph denotes association between year of
study of the participants and number of students who
place an intracanal medicament more than 2 weeks. X
axis denotes the year of study of the participants and Y
axis denotes the number of dental students. Majority of
the third years have given a response of yes (green) and
majority of the final years have given a response of no
(blue). Chi square test shows p=0.337, not significant.
Hence proving that there is no significant association
between the year of study of the participants and number
of students who place an intracanal medicament more
than 2 weeks

Do you place an
intracanal medicament
more than 2 weeks?

2 Mo
43 E Eyes
29 33%

No. of dental students

Thard Final Interns
Year of study

The medicament should only be used for root canal
disinfection as a secondary to mechanical cleaning and
shaping (Chong and Pitt Ford, 1992; Kawashima et al.,
2009). Highest proportion of respondents (53.7%) used
the medicaments for the disinfection of root canals
(Madarati et al., 2017). From our results it was seen that
33.33% of interns, 33.33% of final years and 8.67% of
third years were aware of the term cytotoxicity. It was
seen that most third years were not aware of the term
as being newly introduced to clinical subjects it requires
experience and time to get used to terms and clinical
case managements.

In our study, 30.67% of interns, 32% of final years and
29.33% of third years have never placed an intracanal
medicament more than 2 weeks. Chong et al highlighted
the application of intracanal medicament for asepsis
control and disinfection of infected root canals (Chong
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and Pitt Ford, 1992). From the results obtained it was
seen that 22% of interns,32% of final years and 30.67%
of third years never take a swab or a radiograph to ensure
the activity of the medicament. Failure of endodontically
treated teeth is usually caused by opportunistic or more
resistant microorganisms such as Enterococcus faecalis,
Candida albicans. Considering the existence of resistant
strains in failed endodontic cases, most endodontists
relied on calcium hydroxide (79%) and antibiotics (21%)
(Madarati et al., 2017).

Figure 7: Bar graph denotes association between year of
study of the participants and number of dental students
who take swabs/radiographs to ensure the activity of
the medication. X axis denotes the year of study of the
participants and Y axis denotes the number of dental
students. Majority of the interns have given a response
of yes (green) and majority of the final years have given
a response of no (blue). Chi square test shows p=0.000,
significant. Hence proving that there is significant
association between year of study of the participants and
number of dental students who take swabs/radiographs
to ensure the activity of the medication

Do you take swabs/
radiographs to ensure the
activity of the
medicament?

Wrno

Eyes

No. of dental students

Year of study

In our study conducted, 26.67% of interns, 31.22% of
final years and 30.67% of third years have never faced
a complication due to long duration of placement of the
medicaments. In vitro studies have proved that dentin
can inactivate the antibacterial activity of Calcium
hydroxide. It is seen that the number of bacterial
colonies in the canals increased even after 1 week of
placing calcium hydroxide within the canal. Studies
have also indicated that Calcium hydroxide could not
predictably eliminate bacteria or that cultures changed
from negative to positive after placement of calcium
hydroxide intracanal medicament (Peters et al., 2002;
Waltimo et al., 2005).

31.33% of interns, 27.33% of final years and 12% of
third years were aware of the cytotoxic effects of the
medicament being used in our study. Allergic reactions,
anaphylactic shock, contact dermatitis, urticaria have
been reported following direct contact of medicament
to mucosal tissue or open wounds (Okano et al., 1989).
When looking into the potential toxicity of surviving
cells in the periapical region there is major concern as

95



Mariona & Antony

these medicaments are in direct contact with periapical
tissue and a cytotoxic medicament can lead to DNA
damage of conjunctive cells eventually leading to
prevention and retardation of healing along with other
phenotypic changes which damages the tooth or either
causes root anal failure (Geurtsen and Leyhausen, 1997).
Placement of intracanal medicament in root canals
that contain vital pulp tissue as these are not infected
before instrumentation or in contaminated canals which
are cleaned and shaped with proper instrumentation
technique is said to not require medicaments. However,
if a root canal is heavily infected before instrumentation,
it is highly probable that a few bacteria will remain
(Tanomarufilho, Leonardo and Bezerradasilva, 2002;
Zerella, Fouad and Spangberg, 2005).

Figure 8:Bar graph denotes association between year of
study of the participants and number of dental students
who have faced a complication due to placement of the
medicament into the root canal for a longer duration. X
axis denotes the year of study of the participants and Y
axis denotes the number of dental students. Majority of the
interns have given a response of yes (green) and majority
of the final years have given a response of no (blue). Chi
square test shows p=0.058, not significant. Hence proving
that there is no significant association between year of
study of the participants and number of dental students
who have faced a complication due to placement of the
medicament into the root canal for a longer duration

o Have You faced any

complication that has
arised due to placement
of the medicament for a
long duration into the root
canal?

Ene
Wyes

No. of dental students

Final

Year of study

From our results, 6% of the interns, 30% of the final
years and 33.33% of the third years weren’t aware
of the procedure of management of the cytotoxic
effects produced. Root canal medicaments should be
biocompatible since they may get in contact with the
periapical tissues. The direct contact and the medicament
over time could induce cytotoxic damage to cells and
tissues and subsequently affect the outcome of the root
canal treatment if placed for a very long period of time
(Peters et al., 2002; Basrani et al., 2003).

Thus it is recommended to use medicaments of proper
composition and placement only for the required period
of time and not more than that (generally not preferred
more than 2 weeks). In case of placement beyond the
required time, a radiograph or a swab can be taken to
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ensure that periapical tissues are not damaged. In certain
cases the tooth might require Nonsurgical management
if the damage is extreme (Fernandes and Ataide, 2010).
Analysing the benefits and risks associated with the
use of these medicaments is of extreme importance
most specifically in regenerative endodontic procedures
because the residual stem cells may get damaged (Selis
et al., 2019).

Figure 9: Bar graph denotes association between year of
study of the participants and number of dental students
who are aware of the cytotoxicity of the medicament they
use. X axis denotes the year of study of the participants
and Y axis denotes the number of dental students. Majority
of the interns have given a response of yes (green) and
majority of the third years have given a response of no
(blue). Chi square test shows p=0.000, significant. Hence
proving that there is significant association between
the year of study of the participants and number of
dental students who are aware of the cytotoxicity of the
medicament they use

De you know the
cytotoxic effzcts of the
rmedicaments that are
being used?

so

a7,
31 33%|

No. of dental students

Final
Year of study

Figure 10: Bar graph denotes association between year of study
of the participants and number of dental students who are aware
of the method to manage the cytotoxic effects produced by the
medicament. X axis denotes the year of study of the participants
and Y axis denotes the number of dental students. Majority of the
interns have given a response of yes (green) and majority of the
third years have given a response of no (blue). Chi square test
shows p=0.000, significant. Hence proving that there is significant
association between the year of study of the participants and
number of dental students who are aware of the method to manage
the cytotoxic effects produced by the medicament

Are you aware of the
procedure an
management of cytotoxic
effect of produced b
intracanal medicaments?

Hino
Wyes

No. of dental students

Final

Year of study




Knowledge on the available intracanal medicaments
would help the practitioners to use the apt material as
an intracanal medicaments in every different clinical
situations (Manohar and Sharma, 2018). The limitation
was the study is that the study was conducted only in
one city (Chennai) and may not be generalized to other
regions.

CONCLUSION

Within the limitations of the study it was seen that
Knowledge, awareness and practice on the cytotoxicity
of intracanal medicaments was higher among interns,
followed by the final years and then third years. This
is because of the clinical expertise that the interns
have acquired through clinical experience and clinical
practice.
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