e Biotechnology
Research Communications

Biosc.Biotech.Res.Comm. Special Issue Vol 13 No (8) 2020 Pp-387-393

Knowledge, Attitude and Practice on Use of Laser in
Disinfection of Canals

Harini Kumaran' and Manish Ranjan?

ISaveetha Dental College and Hospitals,Saveetha Institute of Medical

and Technical Sciences, Saveetha University, Chennai, India.

2Reader Department of Conservative Dentistry and Endodontics Saveetha Dental College and Hospitals
Saveetha Institute of Medical and Technical Sciences Saveetha University Chennai 77, India

In the present era, Clinicians are keeny searching for better techniques, instruments and materials that enable the patient
with better patient comfort and also superior dental treatment.The use of Laser enables the dentist to work more efficiently
and precisely. Treatment of root canal leads to preservation of natural teeth that aid in mastication and esthetics.The
more recent development in endodontic treatment is the use of laser. The study aims to assess and to create awareness
on knowledge,attitude and practice on use of lasers in disinfection of canals.The study had a sample size/respondents
of 100 dental students. An online survey with a pretested and validated questionnaire consisting of 11 questions testing
awareness of laser use in disinfection of canals. The Questions regarding laser advantages,limitations, mode of action,
wavelength used in disinfection of the canal were framed and shared with 100 dental students and their answers were
recorded. Data was entered in Microsoft Excel sheets. The results were demonstrated in the form of pie charts. Association
between gender and students awareness on different variables were assessed using chi square test.From the present study,
we can conclude that female participants are more aware on laser effect, laser advantages, limitations and on adjuvant
role of laser with irrigants, wavelength of Er:YAG,Er,Cr:YSGG, Diode, carbon dioxide laser in disinfection of canals and
males are more aware of the wavelength of Nd:YAG. But there is a need for an awareness among students regarding the
current application of LASER for providing better treatment without any complications.
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infection and prevention of its re-infection during and
after treatment(Narayanan and Vaishnavi, 2010; Jain
and Ranjan, 2014).Removal of microorganisms from
the infected root canal is a complicated task(Sheik
and Ranjan, no date). This can be achieved by chemo-
mechanical debridement(Siddique et al., 2020). Standard
Endodontic Irrigation Protocols includes Sodium
Hypochlorite (NaOCl)Ethylene-diamine-tetra-acetic Acid
(EDTA)Chlorhexidine (CHX).In addition, there are other
disinfection systems such as Photo-Activated Disinfection

Preservation of teeth by endodontic therapy has gained a
lot of popularity because of the increased and predictable
success rate. The main purpose of the root canal is to
eradicate microorganisms which are responsible for
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(PAD),LASER, OZONE(Plotino et al., 2016).Most currently
used irrigants and intracanal medicaments has limited
antibacterial activity and limited ability to diffuse into
dentinal tubules.

Newer technologies like LASER can penetrate >1000pm
into dentin thus facilitating the complete canal



sterilization. LASER stands for light amplification by
stimulated emission of radiation. The laser wavelengths
described for cleaning and disinfecting the root canal
system are: erbium: yttrium aluminium garnet (Er:YAG),
2940 nm; erbium, chromium: yttrium scandium gallium
garnet (Er,Cr:YSGG), 2780 nm; neodymium:yttrium
aluminium garnet (Nd:YAG), 1064 nm; diode, 635 to
980 nm; potassium titanyl phosphate (KTP), 532 nm;
carbon dioxide (C02), 9600 and 10 600 nm.(Asnaashari
and Safavi, 2013).Initially Nd: YAG laser was first used
for root canal disinfection. It is introduced by Hardee
and Myers and McDaniel. Moritz et al. introduced use
of diode laser for root canal disinfection(Kaiwar et al.,
2013).Laser has its own advantages such as penetration
of secondary canals, improved disinfection efficacy, more
effective root canal cleaning, reduction of permeability,
reduction of micro-leakage, and elimination of the need
to use toxic solvents(Gutknecht, 2008). Laser has its own
disadvantages. The interaction between laser and tissue
results in rise in temperature.

The rise in temperature results in damage to soft tissue. If
the temperature is too high, it may result in injury to the
surrounding bone.Since root canals are more curved than
straight, root canal instruments can be curved following
the curvature of the canal and clean the canal. But in
contrast, Laser light travels in a straight path(Mathew
et al., 2015). Even Though, laser has its own advantages
and disadvantages, the clinicians acceptance towards
laser technology still remains limited(Meire and De Moor,
2007).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. This vast
research experience has inspired us to research about
the awareness of use of lasers in disinfection of canals
among dental students.

The study was conducted in a private dental institution in
Chennai. The study setting was carried out in a University
setting with approval of the Institutional review board.
Inclusion criteria and Exclusion criteria. Undergraduate
third year students, final year students and Interns were
included in the study. Post graduate students and dental
practitioners were excluded from the study.

Data Collection: A pre-tested questionnaire with
11 questions was formulated for the collection of
information. The questionnaire was simple and brief. The
self made questions were developed. The questionnaire
included self made questions to assess about the
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knowledge, practise and awareness among the dental
students regarding use of laser in disinfection of canals.
The questionnaire was shared with 100 dental students
and practitioners and their answers were recorded using
an online surveying tool( Google Forms).

Statistical Analysis: Data was entered in Microsoft
Excel sheets. The data was imported and transferred
to the computer and subjected to statistical analysis
using SPSS(IBM SPSS Statistics, Version 24.0, Armonk,
NY: IBM Corp]. Chi-square test was performed to find
the association between the variables.The level for a
statistical significance was set at p<0.05. The results were
demonstrated in the form of bar graphs.

Questionnaire

1.Are you aware that lasers are used in disinfection of
root canal?

a)aware

b)not aware

2.In disinfection of root canals, Laser can be used as
a)adjuvant with disinfectants
b)substitute to disinfectants

3)Action of laser in disinfection of canals
a)bactericidal
b)bacteriostatic

4)Type of laser used in disinfection of canals
a)Nd:YAG

b)Er:-YAG

¢)Er,Cr:YSGG

d)Diode

e)Carbon dioxide

flall

5.Wavelegth of Nd:YAG laser used in disinfection of
canals

a)1064nm

b)2780nm

€)2940nm

d)635-980nm

€)9600-10600nm

6.Wavelegth of Er:YAG laser used in disinfection of
canals

a)1064nm

b)2780nm

¢)2940nm

d)635-980nm

€)9600-10600nm

7.Wavelegth of Er,Cr:YSGG laser used in disinfection
of canals

a)1064nm

b)2780nm

€)2940nm

d)635-980nm

€)9600-10600nm

8.Wavelegth of diode laser used in disinfection of



canals

a)1064nm
b)2780nm
€)2940nm
d)635-980nm
€)9600-10600nm

9.Wavelegth of Carbon dioxide laser used in disinfection
of canals

a)1064nm

b)2780nm

€)2940nm

d)635-980nm

€)9600-10600nm

10.What are advantages of laser in disinfection of canals
over conventional techniques

a)improved disinfection efficacy

b)more efficient root canal cleaning

c)reduction of permeability

d)reduction of microleakage

e)elimination of the need to use toxic solvents

f)all the above

11.What are the limitations of laser in disinfection of
canals

a)thermal damage to periapical tissues

b)ledges

c)perforations

d)expensive

e)all the above

Figure 1: This graph shows the association between gender
and number of respondents for the survey where X-axis
depicts the gender and Y-axis depicts the number of
respondents. p value- 0.834 (p >0.05) which shows that
it is not significant. However females (40%) were more
aware of laser use in disinfection of canals.

Laser used in
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RESULTS AND DISCUSSION

43 male students and 53 female students participated
in this study. From figure 1, it is evident that females
(40%) were more aware of laser use in disinfection of
canals than males(31%). From figure 2, it is evident that
females(48%)were more aware that lasers can be used
only as adjuvant not as a substitute for irrigants than
males(23%). Ivano et al concluded no specific laser is
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superior to the traditional endodontic treatment. He also
recommended laser cannot be used as an alternative to
NaOCI but as an adjunct to the traditional disinfection
and debridement methods(Juric and Anil, 2014).Several
studies also proved better antibacterial effect when
sodium hypochlorite is combined with laser(Kreisler et
al., 2003; Perin et al., 2004).Mathew et al in his microbial
study concluded use of diode laser or NaOCl alone did
not produce considerable changes in bacterial colony.
He also observed effective eradication of gram positive
and aerobic bacteria when diode laser and NaOCl was
used in combination(Mathew et al., 2015).

Figure 2: This graph shows the association between gender
and number of respondents for the survey where X-axis
depicts the gender and Y-axis depicts the number of
respondents. p value- 0.001 (p <0.05) which shows that
it is highly significant. It means females(48%)were more
aware that lasers can be used only as adjuvant not as a
substitute for irrigants than males(239%).

In disinfection of
50 canals, laser can be

W adjuvant
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Number of respondents
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Figure 3: This graph shows the association between gender
and number of respondents for the survey where X-axis
depicts the gender and Y-axis depicts the number of
respondents. p value- 0.080 (p >0.05) which shows that
it is not significant. However females(39%) were more
aware that laser is bactericidal in action.

Action of
laser in
disinfection
of canals

eeeee

22
22.00%

Number of respondents

Gender

From figure 3, females(39%) were more aware that laser
is bactericidal in action than males(22%). Diode laser has
superior bactericidal effect than chemical disinfectants
since the penetration of diode laser into dentinal tubules
is upto 1000 ym whereas in chemical disinfectants it is
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limited to 100 pm(Preethee et al., 2012). Kaiwar et al also
in his study concluded that 980nm diodes can penetrate
into dentin and eliminate bacteria which eventually
increase the success rate of endodontic therapy(Kaiwar
et al., 2013).

Figure 4: This graph shows the association between gender
and number of respondents for the survey where X-axis
depicts the gender and Y-axis depicts the number of
respondents. p value- 0.103(p >0.05) which shows that it
is not significant. However more females(18%) were aware
of the type of laser used in disinfection of canals.

Type of laser
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Figure 5: This graph shows the association between gender
and number of respondents for the survey where X-axis
depicts the gender and Y-axis depicts the number of
respondents. p value- 0.296(p >0.05) which shows that
it is not significant. however more males(16%) were
aware of the wavelength of Nd:YAG used in disinfection
of canals.
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From figure 4, more females(18%) were aware of
the type of laser used in disinfection of canals. than
males(10%). From 5, more males(16%) were aware of the
wavelength of Nd:YAG used in disinfection of canals than
females(13%). From 6, more females (21%) were aware of
the wavelength of Er:YAG used in disinfection of canals
than males(9%). From 7, more females(22%) were aware
of the wavelength of Er,Cr:YSGG used in disinfection of
canals than males(10%). From 8, more females (25%) were
aware of the wavelength of diode used in disinfection
of canals than males(17%). From 9,females (19%) were
more aware of the wavelength of carbon dioxide used
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in disinfection of canals than males (8%). The laser
wavelengths described for cleaning and disinfecting the
root canal system for erbium: yttrium aluminium garnet
(Er:YAG) was found to be 2940 nm, erbium, chromium:
yttrium scandium gallium garnet (Er,Cr:YSGG) was found
to be 2780 nm; neodymium:yttrium aluminium garnet
(Nd:YAG)was found to be 1064 nm, diode was found to
be 635 to 980 nm,

Figure 6: This graph shows the association between gender
and number of respondents for the survey where X-axis
depicts the gender and Y-axis depicts the number of
respondents. p value- 0.191(p >0.05) which shows that
it is not significant. However more females (21%) were
aware of the wavelength of Er:YAG used in disinfection
of canals.
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Figure 7: This graph shows the association between
gender and number of respondents for the survey where
X-axis depicts the gender and Y-axis depicts the number
of respondents. p value- 0.359(p >0.05) which shows
that it is not significant. However more females(229%)
were aware of the wavelength of Er,Cr:YSGG used in
disinfection of canals.
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carbon dioxide (CO2)was found to be 9600 and 10
600 nm(Asnaashari and Safavi, 2013).Nd:YAG have
bactericidal effect up to 1 mm into the dentine.
Moritz et al reported reduction of bacteria such as
Enterococcus faecalis and Escherichia coli after
Nd:YAG irradiation(Moritz et al., 1999). Gutknecht et
al. also reported reduction in the number of intracanal
Enterococcus faecalis using the Nd:YAG laser at 15 Hz
and 100 mJ(Gutknecht et al., 1996).Diode lasers have
lower penetration depth into the dentine compared to



Nd:YAG laser. Diode laser stimulates cell proliferation
and shows inhibiting inflammatory enzymes. The
bactericidal effect of Er,Cr:YSGG and Er:YAG is not as
good as achieved with the Nd:YAG or diode laser. This
kind of laser can penetrate only the areas closer to the
canal.(Bhatia and Kohli, 2013).

Figure 8: This graph shows the association between gender
and number of respondents for the survey where X-axis
depicts the gender and Y-axis depicts the number of
respondents. p value- 0.440(p >0.05) which shows that
it is not significant. However more females (25%) were
aware of the wavelength of diode used in disinfection of

canals.
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Figure 9: This graph shows the association between gender
and number of respondents for the survey where X-axis
depicts the gender and Y-axis depicts the number of
respondents. p value- 0.022(p <0.05) which shows that it is
significant. It means the females (19%) were more aware
of the wavelength of carbon dioxide used in disinfection
of canals than males (8%).
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From figure 10, more females(38%) were aware of the
advantages of lasers used in disinfection of canals
than males(27%).Laser light can reach areas of canals
where irrigating and disinfecting solutions cannot
penetrate. Lasers can penetrate secondary canals
and deep dentinal tubules and also can eliminate
microorganisms(Asnaashari and Safavi, 2013). Various
advantages of laser include improved root canal cleaning,
disinfection efficacy, reduction of permeability, reduction
of micro leakage and elimination of the need to use toxic
solvents(Mathew et al., 2015).

Kumaran & Ranjan

Figure 10: This graph shows the association between
gender and number of respondents for the survey where
X-axis depicts the gender and Y-axis depicts the number
of respondents. p value- 0.848(p >0.05) which shows that
it is not significant. However more females(38%) were
aware of the advantages of lasers used in disinfection
of canals.
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From figue 11, more females(32%) were aware of the
limitations of lasers used in disinfection of canals than
males(25%). Thermal damage of periradicular tissues
through the open apical foramen may occur when
using the erbium lasers at ablative settings(Hellingwerf,
Hoff and Crielaard, 1996)Laser is dangerous in curved
root canals because of the risk of creating ledges and
perforations(Gutknecht et al., 2000; Jahan et al., 2006).
Expense of the laser unit is often the limitations of laser
usage.

Figure 11: This graph shows the association between
gender and number of respondents for the survey where
X-axis depicts the gender and Y-axis depicts the number of
respondents. p value- 0.639(p >0.05) which shows that it is
not significant. However more females(32%) were aware of
the limitations of lasers used in disinfection of canals.
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CONCLUSION

Within the limitations of the present study, it can be
concluded that proper awareness should be created
regarding laser use in disinfection of canals. From the
present study, we can conclude that female participants
are more aware on laser effect, laser advantages,
limitations and on adjuvant role of laser with irrigants,
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wavelength of Er:YAG,Er,Cr:YSGG, Diode, carbon dioxide
laser in disinfection of canals and males are more aware

of the

wavelength of Nd:YAG. But there is a need for

an awareness among students regarding the current
application of LASER for providing better treatment
without any complications.
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