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ABSTRACT 

Lasers were introduced into the field of clinical dentistry with the hope of overcoming some of the 

drawbacks posed by the conventional methods of dental procedures. Since its first experiment for 

dental application in the 1960s, the use of laser has increased rapidly in the last couple of decades. At 

present, wide varieties of procedures are carried out using lasers. The most important advantages are 

improved disinfection efficacy, more effective root canal cleaning, reduction of permeability, 

reduction of micro-leakage, and elimination of the need to use toxic solvents. The article reviews the 

applications of laser in endodontics and specifies the clinical importance of the lasers in each and 

every application. 

 

INTRODUCTION 

  The word laser represents an elegant acronym as 

“Light Amplification by Stimulated Emission of 

Radiation”. It was demonstrated for the first time by 

Theodore Maiman in 1960 with various laser types 

(Nd:YAG, Er, Cr:YSGG, Er YAG, CO2) having 

corresponding wavelengths (1064nm, 2780nm, 2940nm, 

10600nm) becoming available to dentists to address their 

needs for hard and soft tissue treatment procedures [1,2]. 

The use of lasers in endodontics has been studied 

since the early 1970s, and lasers have been more widely 

used since the 1990s. A successful endodontic therapy is 

when there is complete and effective cleaning of root 

canal. Traditional endodontic techniques use mechanical 

instruments, as well as ultrasound and chemical irrigation 

to shape, clean and completely decontaminate the 

endodontic system [3]. 

The usefulness of the debridement, cleaning and 

refining of the intra-radicular space is limited, because of 

anatomical complexity and the difficulty of common 

irrigants to penetrate into the lateral canals and the apical 

ramifications. Hence, there is need for new materials, 

techniques and technologies that can improve the cleaning 

and decontamination of this anatomical areas [4]. 

Different lasers considered for endodontic 

applications are the near infrared laser-diode (810, 940, 

980 and 1,064 nm) and Nd:YAG (1,064 nm) - and the 

medium infrared lasers-Erbium, Chromium: YSGG 

(Er,Cr:YSGG; 2,780 nm) and Erbium:YAG (2,940 nm) 

[5]. 

 

Laser Physics 

Light is a form of electromagnetic energy that 

behaves like a particle and wave. Its basic unit is photon. 

LASER light energy has following characteristics  

 Energy emitted is a light of one color 

(Monochromatic) thus of a single wavelength.  

 Each wavelength is identical in physical size and 

shape (Coherent).  

 Photons can be Collimated into an intensely focused 

energy beam which interacts with the target tissue.  
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APPLICATION OF LASER IN ENDODONTICS 

 Pulp diagnosis 

Laser Doppler flowmetry, which was developed 

to assess blood flow in microvascular systems  also can be 

used for diagnosis of blood flow in the dental pulp. This 

technique uses helium-neon and diode lasers at a low 

power of 1 or 2 mW [6]. 

The laser beam is directed through the crown of 

the tooth to the blood vessels within the pulp. Moving red 

blood cells causes the frequency of the laser beam to be 

Doppler shifted and some of the light to be backscattered 

out of the tooth [7]. 

The main advantage of this technique, in 

comparison with electric pulp testing or other vitality tests, 

is that it does not rely on the occurrence of a painful 

sensation to determine the vitality of a tooth.  

 

 Pulp capping and Pulpotomy  

Pulp capping, as defined by the American 

Association of Endodontists, is a procedure in which “a 

dental material is placed over an exposed or nearly 

exposed pulp to encourage the formation of irritation 

dentin at the site of injury”. Pulpotomy entails surgical 

removal of a small portion of vital pulp as a means of 

preserving the remaining coronal and radicular pulp 

tissues. 

The traditionally used pulp-capping agent is 

calcium hydroxide; however, when it is applied to pulp 

tissue, a necrotic layer is produced and a dentin bridge is 

formed. A recently introduced material, mineral trioxide 

aggregate, shows favorable results when applied to 

exposed pulp. It produces more dentinal bridging in a 

shorter period of time, with significantly less 

inflammation; however, 3 to 4 hours are necessary for 

complete setting of the mineral trioxide aggregate [8]. 

Since the introduction of lasers to dentistry, 

several studies have shown the effect of different laser 

devices on dentin and pulpal tissue. Although ruby lasers 

caused pulpal damage, Melcer et al  showed that the CO2 

laser produced new mineralized dentin formation without 

cellular modification of pulpal tissue when tooth cavities 

were irradiated in beagles and primates [9].  

 

LASERS IN ROOT CANAL TREATMENT  

 The various uses of laser in root canal treatments 

are as follow 

o Access cavity preparation and root canal orifice 

enlargement. 

o Root canal wall preparation. 

o Sweeping of Root canal and irrigation. 

o Removal of pulp remnants and debris at the apical 

foramen. 

o Sterilization or disinfection of infected canals. 

o Obturation with gutta percha or resin. 

o Removal of temporary cavity sealing materials, root 

canal sealing materials, and fractured instruments in root 

canals. 

Er,Cr:YSGG (2780nm) and Er:YAG (2940nm) 

can be used for access cavity preparation, root canal 

shaping and cleaning. Lasers such as Er:YSGG (2780nm), 

Er:YAG(2940nm) and Nd:YAG(1064 nm) are used for 

root canal wall preparation [10]. 

The length of the root canal, obtained through the 

X-ray, is transferred to the fiberoptical wave guide to 

ensure that the flexible 200μm fiber reaches the apex. The 

laser is activated only after the fiber reaches the apex and 

the fiber is guided in an apical to coronal direction with 

rotary movements and in contact with the root canal wall. 

When the laser fiber is unable to be inserted into the 

canals, reamers and files are to be used, followed by lasers. 

Smear layer is completely removed and dentinal tubuli are 

for the most part closed if pulsed Nd:YAG laser is applied 

at 15 Hz / 1.5 W settings. 

Along with lasers, 5.25% Sodium hypochlorite or 

14% EDTA must be used along laser irradiation. Nd:YAG 

are widely used for Removal of pulp remnants and debris 

at the apical foramen.  

Sterilization or disinfection of infected canals are 

done with Pulsed Nd:YAG, argon, semiconductor diode, 

CO, Er:YAG lasers. Because of laser energy and 

wavelength characteristic, they are useful in killing 

microorganism. In Photoactivated disinfection, tolonium 

dye is applied to the infected area and light is transmitted 

into the root canals at the tip of a small flexible optical 

fiber that is attached to a disposable hand piece. Laser 

emits 100mW and does not generate sufficient 8 heat to 

harm the adjacent tissues [11,12]. 

 

Cleaning and Shaping the root canal system 

Successful endodontic therapy, which mainly depends 

on the elimination of microorganisms from the root canal 

system, is accomplished by means of biomechanical 

instrumentation of the root canal. Complete removal of the 

smear layer would be consistent with the elimination of 

irritants from the root canal system [13].
 
Various laser 

systems used in dentistry, the emitted energy can be 

delivered into the root canal system by a thin optical fiber 

(Nd:YAG, erbium, chromium:yttrium-scandium-gallium-

garnet [Er,Cr : YSGG], argon, diode) or by a hollow tube 

(CO2 and Er:YAG). Thus, the potential bactericidal effect 

of laser irradiation can be used effectively for additional 

cleansing of the root canal system following biomechanical 

instrumentation. This effect was studied extensively using 

lasers such as CO2, Nd:YAG, excimer, diode, and Er:YAG 

[14]. 

There are several limitations that may be 

associated with the intracanal use of lasers that cannot be 

overlooked [15]. The emission of laser energy from the tip 

of the optical fiber or the laser guide is directed along the 

root canal and not necessary laterally to the root canal 

walls. Thus, it is almost impossible to obtain uniform 
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coverage of the canal surface using a laser [16]. Another 

limitation is the safety of such a procedure because thermal 

damage to the periapical tissues potentially is possible.  

Stabholz and colleagues [16,17] recently reported the 

development of a new endodontic tip that can be used with 

an Er:YAG laser system. This new endodontic side-firing 

spiral tip (RCLase; Lumenis, Opus Dent, Israel) was 

designed to fit the shape and the volume of root canals 

prepared by nickel-titanium rotary instrumentation. It emits 

the Er:YAG laser irradiation laterally to the walls of the 

root canal through a spiral slit located all along the tip. The 

tip is sealed at its far end, preventing the transmission of 

irradiation to and through the apical foramen of the tooth.  

 

Obturation  

With vertical condensation method, obturation of 

canals can be done with Lasers. Anic and Matsumoto 

attempted to investigate whether it is possible to perform 

the root canal filling using sectioned gutta-percha segments 

and a pulsed Nd:YAG laser. With the lasers, Removal of 

temporary cavity sealing materials, root canal sealing 

materials, and fractured instruments in root canals became 

possible. In fine and strongly curved canals, however, there 

were many cases in which laser tips perforated the canal 

wall. 

 

DISCUSSION  
The goal of laser dental surgery is to minimize 

post operative effects on soft tissues. Photo activated 

disinfection is one of the advantages of laser therapy. In 

1960, with the efforts of Theodore Maiman, various laser 

types were being introduced which were available for hard 

and soft tissue procedures. In 1961, Weichman & Johnson 

put their efforts by using CO2 for sealing of apical foramen 

which was thought to be minimal harming laser to use 

[18]. Sognnaes, in 1964 put forward his studies on laser 

effects like catering and fusion of enamel when subjected 

to specific wavelength of light [19]. In the same year, Stern 

and Sognnes looked for the possible use of ruby lasers in 

dental treatment. They found reduction in permeability of 

exposed enamel to acid demineralization and also 

explained about limitations of lasers that are to be used 

during the procedure. Goldman et al used laser for the first 

time on the vital tooth successfully, without producing any 

significant damage to the underlying bone [20]. In 1987 it 

was cited that Er;YAG is used for preparing cavities in 

enamel, dentine, and has advantage of reduced thermal 

effects. Study conducted in 1999 by Tokonabe et al 

revealed that cavity preparation with Er;YAG resulted in 

ablation craters [21]. Current research is actively being 

conducted for new wavelengths and clinical applications of 

laser; each device has its own features, advantages and 

disadvantages but they all provide useful contribution to 

dental armamentarium.  

 

CONCLUSION  
In past, dental treatment was quite troublesome 

for the patients, as patient was not aware about the 

necessity for treatment to be done as well as psychological 

factors such as fear of pain etc. Now-a-days, with 

introduction of lasers, dental treatment have become easy 

and less painful. The application of LASERs in 

endodontics will definitely alter the clinical practice with 

numerous uses in the nonsurgical as well as surgical 

aspects of therapy.  

Apart from this, safety measures regarding use of 

laser should not be avoided. With the knowledge of 

necessary parameters for ideal treatment, lasers can be 

developed so that it can provide dentists the ability to care 

for patients with improved techniques and equipment. 
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