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Laser was introduced in the field of dentistry in 1960 by Miaman, which have the capacity to interact
with the biological tissues in our body through the light energy that they emit which is used in the
field of dentistry. The use of laser in endodontics lasers in root canal treatment is to remove the dental
pulp and any organic debris, and at the same time alter the dentinal walls by the melting and re-
solidification cycle, which results in the widening of the walls of the tooth. However, the use of laser
over the conventional methods has not shown its superiority and needs further research.
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INTRODUCTION

In today’s modern tech savvy world, technological progress is
taking place at an unbelievable pace. Over the years, modern
machinery has made life faster and easier. Lasers have gained
lot of importance in all the fields with dentistry being no
exception.

Laser was introduced in the field of dentistry in 1960 by
Miaman, after which its use and research was inexorable.'The
word laser stands for Light Amplification by Stimulated
Emission of Radiation and its use in the field of dentistry was
advocated more than five decades ago."” The energy which
was generated by light forms the basis to either manipulate or
remove the hard and soft tissues during diagnostic or treatment
protocols.’

The use of laser is highly acclaimed world wide and also
sanctioned by the food and drug administration as they are
non-ionizing in nature and do not have any stochastic or
deterministic effects as seen in x-rays. This makes laser the
equipment of choice.

Lasers as per their wavelength have varied uses which include
soft tissue applications like removal of diseased gingival
tissues, and elimination of dental caries, as assistance device in
insertion of tooth-colored restorations and also an aide in root
canal procedures (pulpotomies).'*

*Corresponding author: Megha Chethan
KGF College of Dental Sciences

Lasers have the capacity to interact with the biological tissues
in our body through the light energy that they emit which is
used in the field of dentistry for tissues such as the enamel,
dentin, gingiva and the pulp of the tooth."** Hence, lasers can
either be used for the removal or manipulation of the tissue in
the body. This feature of laser can be attributed to the inherent
properties of the laser light that are enlisted in table 1.

S.I No

Properties of Laser

The light is all the same color (similar

1. Monochromaticity
wavelength)
2. Coherence The waves of light are all in phase
3. Collimation The light rays are parallel to each other

and do not diverge

The application of lasers in root canal treatment is to remove
the dental pulp and any organic debris, and at the same time
alter the dentinal walls by the melting and re-solidification
cycle, which results in the widening of the walls of the tooth.
Further lasers may be used to unstiffen and mold the
obturating material as per the requirement of the prepared
tooth during the obturation phase. These changes by the use of
laser can either be photo-thermal or photochemical in nature.*
The changes that are seen with the use of laser depends on the
amount of laser energy which is scattered or absorbed and also
the interaction between the laser, tooth and the material used
for obturation. Laser parameters that should be taken into
consideration include its wavelength, level of energy, mode of
application and the tissue characteristics also determine the
type of interaction that will occur with lasers.*”

Conventionally root canal treatment involves the use of hand
and rotary instruments to remove the soft tissues and
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uncontaminate the root canal area and silhouette the area as per
the requirement for the obturation process.*” The most
commonly used biocompatible obturation material is
guttapercha which is placed in adjunct with a cement to make
surethat there is comprehensive closing of the root canals with
the help of special instruments. The FDA has currently
approved the diode laser for its use in procedures such as
pulpectomy and apicectomy.*”*

The adjunctive use of Laser energy in root canal procedures
has its own advantages and disadvantages. During root canal
procedures canal area is uncontaminated by mechanical
removal as well as by chemical decontamination. The addition
of lasers in disinfecting the root canal area is highly desirable
as the success rates of root canal treatment increases.””*’

The use of lasers in root canals can be either direct, in
photodynamic therapy or in Photon Induced Photoacoustic
Streaming.’

The process of disinfection of the canal can be carried out
directly by laser or in combination with a photosensitive
chemical which binds to the microorganisms and is activated
by low-energy laser light to principallyeradicate the
microorganism. This indirect binding and treatment with the
laser light is termed Photodynamic Therapy (PDT).

Further research has shown that the dissemination of acoustic
waves with its origin from a pulsed-low energy laser helps
indispensingthe disinfecting solutions more efficiently within
the root canal area, which is better known as the Photon
Induced Photoacoustic Streaming .’

Evidence of laser as an adjunct in the disinfection procedure
has been investigated with in vivo and vitro studies examining
the antibacterial effectiveness of high-power laser and
photodynamic therapy,'®'""'*"*"and in vitro experiments with
PIPS33-35 in root canals, but currently lack any clinical data
to substantiate the same.”''!"1>16:17

But the limitations of the use of lasers in the root canal area are
that the root canals are seldom straight and found to be curved
more frequently,'®'*?**! with access for the root canal
instruments better than that for lasers with the added advantage
of better debridement of the root canal area all through its
curvy path of the canal till the root apex at the apical third of
the root.*>*Also root canal preparation by mechanical shaping
is still found to be more superior then with the use of
lasers.*** Hence, lasers should be used as an adjunct and not
as a primary instrument in root canal preparation.***’

This can be overcome with the advent of lasers with lateral
laser light dispersion which will help in better interaction and

treatment of the laser light with the root canal
wallg, 282930313233

Another limitation is the increased temperature that can not
only char the canal space but also cause extensive damage to
the tooth which might make the extraction of the tooth a
necessity.*>****3 Further the transfer of the high temperature
to the soft tissue is a common scenario wherein the gingiva
and other tooth supporting structures such as the periodontal
ligament may be destroyed with the end result being the loss of
the tooth supporting structures leading to ankyloses of the
tooth, when lasers create such high temperatures.*®

CONCLUSION

Over the years enormous research has been done and loads of
data are available. However, the use of laser over the
conventional methods has not shown its superiority. Hence
there is need for more research which can cover up the lagging
areas which still drag behind laser and its uses and makes it an
adjunct to other methods rather than a standalone instrument of
choice.

References

1. Verma SK, Maheshwari S, Singh RK, Chaudhari PK.
Laser in dentistry: An innovative tool in modern dental
practice. Natl J Maxillofac Surg. 2012;3(2):124-32.

2.  Maiman TH. Stimulated optical radiation in ruby lasers.
Nature. 1960;187:493.

3. Walsh LJ. Dental lasers:
Postgrad Dent. 1994;4:26-9

4. Miserendino L, Robert PM. Lasers in Dentistry,
Quintessence Publishing, Hanover Park, IL 1995.

5. Kishen A. Advanced therapeutic options for endodontic
biofilms. Endodontic Topics, 2010; 22(1); 99-123.

6. Garcez AS, Nuiiez SC, Hamblin MR, Ribeiro MS.
Antimicrobial effects of photodynamic therapy on
patients with necrotic pulps and periapical lesion. J
Endod 2008:34;138-142.

7. Meire MA, De Prijck K, Coenye T, Nelis HJ, De Moor
RJ. Effectiveness of different laser systems to kill
Enterococcus faecalis in aqueous suspension and in an
infected tooth model. IntEndod J 2009: 42: 351-359.

8. Pagonis TC, Chen J, Fontana CR, Devalapally H,
Ruggiero K, Song X, Foschi F, Dunham J, Skobe Z,
Yamazaki H, Kent R, Tanner AC, Amiji MM, Soukos
NS. Nanoparticle-based endodontic antimicrobial
photodynamic therapy. J Endod 2010: 36: 322-328.

9. Soukos NS, Chen PS, Morris JT, Ruggiero K,
Abernethy AD, Som S, Foschi F, Doucette S, Bammann
LL, Fontana CR, Doukas AG, Stashenko PP.
Photodynamic therapy for endodontic disinfection. J
Endod 2006: 32: 979-984.

10. Williams JA, Pearson GJ, Colles MJ. Antibacterial
action of photoactivated disinfection {PAD} used on
endodontic bacteria in planktonic suspension and in
artificial and human root canals. J Dent 2006: 34: 363-

Some basic principles.

371.
11. Bonsor SJ, Nichol R, Reid TM, Pearson GJ.
Microbiological ~ evaluation  of  photo-activated

disinfection in endodontics (an in vivo study). Br Dent J
2006: 25; 337-341.

12. Bonsor SJ, Nichol R, Reid TM, Pearson GJ. An
alternative regimen for root canal disinfection. Br Dent
J2006:201:101-105.

13. Foschi F, Fontana CR, Ruggiero K, Riahi R, Vera A,
Doukas AG, Pagonis TC, Kent R, Stashenko PP,
Soukos NS. Photodynamic inactivation of Enterococcus
faecalis in dental root canals in vitro. Lasers Surg Med
2007: 39; 782787.

14. George S, Kishen A. Photophysical, photochemical, and
photobiological characterization of methylene blue
formulations for light-activated root canal disinfection.
J Biomed Opt 2007: 12: 034029.

15. George S, Kishen A. Augmenting the anti-biofilm
efficacy of Advanced Noninvasive Light Activated

4025



International Journal of Current Medical And Pharmaceutical Research, Vol. 5, Issue, 01(A), pp. 4024-4026, January, 2019

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Disinfection with emulsified oxidizer and oxygen
carrier. J Endod 2008: 34: 1119-1123.

Fimple JL, Fontana CR, Foschi F, Ruggiero K, Song X,
Pagonis TC, Tanner AC, Kent R, Doukas RG,
Stashenko PP, Soukos NS. Photodynamic treatment of
endodontic polymicrobial infection in vitro. J Endod
2008: 34: 728- 734.

Garcez AS, Nufiez SC, Hamblim MR, Suzuki H,
Ribeiro MS. Photodynamic therapy associated with
conventional endodontic treatment in patients with
antibiotic-resistant microflora: a preliminary report. J
Endod. 2010; 36(9): 1463-6.

Kishen A, Upadya M, Tegos GP, Hamblin MR. Efflux
Pump Inhibitor Potentiates Antimicrobial Photodynamic
Inactivation of Enterococcus faecalis Biofilm.
PhotochemPhotobiol 2010: 86: 1343-1349.

Ng R, Singh F, Papamanou DA, Song X, Patel C,
Holewa C, Patel N, Klepac-Ceraj V, Fontana CR, Kent
R, Pagonis TC, Stashenko PP, Soukos NS. Endodontic
photodynamic therapy ex vivo.. J Endod. 2011; 37(2):
217-22.

Shrestha A, Kishen A. The effect of tissue inhibitors on
the antibacterial activity of chitosan nanoparticles and
photodynamic therapy. J Endod. 2012; 38(9): 1275-8.
Koba K, Kimura Y, Matsumoto K, Gomyoh H, Komi S,
Harada S, Tsuzuki N, Shimada Y. A clinical study on
the effects of pulsed Nd:YAG laser irradiation at root
canals immediately after pulpectomy and shaping. J
Clin Laser Med Surg 1999: 17; 53-56.

Dostalova T, Jelinkova H, Housova D, Sulc J, Neme¢
M, Duskova J, Miyagi M, Kratky M. Endodontic
treatment with application of Er:YAG laser waveguide
radiation disinfection. J Clin Laser Med Surg. 2002:20;
135-139.

Leonardo MR, Guillén-Carias MG, Pécora JD, Ito 1Y,
Silva LA. Er:YAG laser: antimicrobial effects in the
root canals of dogs’ teeth with pulp necrosis and
chronic periapical lesions. Photomed Laser Surg 2005:
23;295-299.

Goodis HE, Pashley D, Stabholz A. Pulpal effects of
thermal and mechanical irritant, in Seltzer and Benderis
Dental Pulp, eds. K.M. Hargreaves and H.E. Goodis,
Hanover Park, IL: Quintessence Publishing, 2002: 371-
410.

Stabholz A, Zeltser R, Sela M, Peretz B, Moshonov J,
Ziskind D, Stabholz A. The use of lasers in dentistry:
principles of operation and clinical applications.
CompendContinEduc Dent 2003: 24: 935-948.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

George R, Walsh LJ. Performance assessment of novel
side firing safe tips for endodontic applications. J
Biomed Opt 2011: 16: 048004.

Noiri Y, Katsumoto T, Azakami H, Ebisu S. Effects of
Er:YAG laser irradiation on biofilm-forming bacteria
associated with endodontic pathogens in vitro. J Endod
2008: 34: 826-829.

Yavari HR, Rahimi S, Shahi S, Lotfi M, Barhaghi MH,
Fatemi A, Abdolrahimi M. Effect of Er, Cr: YSGG laser
irradiation on Enterococcus faecalis in infected root
canals. Photomed Laser Surg 2010: 28: S91-S96.

Fried D, Glena RE, Featherstone JD, Seka W. Nature of
light scattering in dental enamel and dentin at visible
and near-infrared wavelengths. Appl Opt 1995: 34:
1278-1285.

Moriyama EH, Zangaro RA, Villaverde AB, Lobo PD,
Munin E, Watanabe IS, Junior DR, Pacheco MT. Dentin
evaluation after Nd:YAG laser irradiation using short
and long pulses. J Clin Laser Med Surg 2004: 22: 43-
50.

Armon E, Laufer G. Analysis to determine the beam
parameters which yield the most extensive cut with the
least secondary damage. J BiomechEng 1995: 107: 286-
290.

vanLeeuwen TG, Jansen ED, Motamedi M, Borst C,
Welch AJ. Pulsed laser ablation of soft tissue. In: Welch
Al, van Gemert MJC, eds. ‘‘Optical-Thermal Response
of Laser- Irradiated Tissue.”” New York: Plenum Press,
1995.

Marchesan MA, Brugnera-Junior A, Souza-Gabriel AE,
Correa-Silva SR, Sousa-Neto MD. Ultrastructural
analysis of root canal dentine irradiated with 980-nm
diode laser energy at different parameters. Photomed
Laser Surg 2008: 26: 235-240

Gurbuz T, Ozdemir Y, Kara N, Zehir C, Kurudirek M.
Evaluation of root canal dentin after Nd:YAG laser
irradiation and treatment with five different irrigation
solutions: a preliminary study. J Endod 2008: 34: 318-
321.

Koba K, Kimura Y, Matsumoto K, Gomyoh H, Komi S,
Harada S, Tsuzuki N, Shimada Y. A clinical study on
the effects of pulsed Nd:YAG laser irradiation at root
canals immediately after pulpectomy and shaping. J
Clin Laser Med Surg 1999: 17; 53-56.

Bahcall J, Howard P, Miserendino L, Walia H.
Preliminary investigation of the histological effects of
laser endodontic treatment on the periradicular tissues
in dogs. J Endod. 1992: 18(2): 47-51.

How to cite this article:

Megha Chethan., Rashmi M., Anjana and Nagakishore (2019) 'Light in the Canals: Lasers', International Journal of Current
Medical And Pharmaceutical Research, 05(01), pp. 4024-4026.

ks skeoskoskosk sk

4026



