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ABSTRACT
Lasers are one fine classic technology ever invented. The implementation of lasers in the world of Paediatric dentistry implies 
a very child-friendly approach. Lasers used in dentistry surely win the race as they offer wide and various advantages over the 
other procedures, instruments and technologies which make the experience of the child to the dental clinic less traumatic and 
also help in the proper behavioral management of the child. Lasers also provide a stress-free environment and offer optimal and 
protective care to the patient. This article aims to briefly review the commonly used lasers and their applications in Paediatric 
dentistry.
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INTRODUCTION

Paediatric dentistry is a unique specialty which not only 
encompasses a particular skill but also introspects various 
aspects of child growth and development1. Handling and 
working with a Paediatric patient requires appropriate and 
efficient skill, functioning & development. Since many years 
there has been a wave of advancement in the technology in 
the field of Paediatric dentistry. To such changing trends, it 
is very essential to adapt and involve some child-friendly ap-
proaches into dental care, thus raising the standards1.

Laser is one of the finest technologies ever invented and is an 
acronym that stands for amplification of light by stimulated 
emission of radiation. Gordan Gould in 1959, first intro-
duced lasers2,6. The concept and principle of lasers was first 
unfolded when physicist Albert Einstein described the theory 
of stimulated emission2,7. Theodore Maiman at Hughes Re-
search Laboratories in 1960 first developed a working laser2,8. 

Lasers have become a household name. Dr. A.L. Schawlow 
in the early 1960s described laser as an “invention in search 
of an application” 3. Nowadays, the laser has found myriad 
applications and uses in the field of medicine and surgery, 
thus replacing the scalpel and whine of handpiece in the field 
of dental surgery3,9.

Mainly three types of lasers are being used as instruments for 
surgical intervention: Neodymium-doped Yttrium Aluminum 
Garnet (Nd:YAG), Argon (Ar), Carbon dioxide (CO2).

3 Con-
temporary dentistry indulges the use of minimally invasive 
procedures, hence lasers can serve as a great alternative to 
drilling as they cause less pain, sound and vibration4,10.

A dry environment inside the mouth provides a good field 
of working and view to the clinician which further results in 
better outcome4. The use of lasers in place of sharp instru-
ments definitely adds a spark to the dentist’s clinic and grabs 
the attention of the patients. However, with great efficiency 
comes the great cost, so are the lasers. Moreover, laser may 
be difficult to access and may not be applicable in all fields 
of dentistry. The laser is inefficient to remove the metal res-
torations and thermal damage to the soft tissues4.

Paediatric dentists use different types of new lasers which 
provide them a minimally invasive environment for hard and 
soft tissue procedures with minimal patient discomfort and 
a painless pre and post treatment protocol1. Lasers have also 
minimized the use of injections, the smell of different mate-
rials in conventional dentistry. This was greatly appreciated 
by the parents and the children. Due to this marked advan-
tage of lasers, the dental visits become stress-free and radiate 
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a positive and healthy dental attitude inside a child, thus add-
ing a smile on their face1.

Lasers can undoubtedly and successfully be used for diag-
nosis of oral and dental conditions and diseases, in treating 
the hard and soft tissues and also in preventing some rapidly 
progressing oral and dental conditions in children4.

The latest advances in laser technology and research have 
set a base of revolution in Paediatric dentistry to provide 
optimal, preventive, interceptive and restorative dental care 
along with a stress-free environment. This paper briefly re-
views and throws light on some laser applications in Paedi-
atric dentistry1.

HISTORY OF LASER

Laser was first developed by Theodore Maiman using a syn-
thetic ruby crystal on May 16, 19604. The laser was firstly 
applied for the diagnosis and treatment of skin diseases.  
Later it was used for various endoscopic surgeries and in 
ophthalmology. In dentistry, it was first applied and used for 
oral soft tissue surgeries4. Stimulation of a synthetic material 
inside a light chamber generates an intensified light and the 
energy is emitted uniformly and continuously towards 
the target organ without directly contacting it4.  

The Nd-YAG laser was produced in 1961 with a combina-
tion of 1%-3% neodymium along with yttrium –aluminium2. 

A year later; an argon laser was developed after the develop-
ment of Nd-YAG laser. In 1963, the ruby laser was firstly 
used for the coagulation of retinal lesion2. A year later in 
1964, CO2 was built up by Patel at the Bell laboratories2. 
After the invention of diode laser, the application of laser 
became diverse and widespread in dentistry4. Lasers used 
in dentistry possess variable wavelengths and they run in 
a continuous wave, as well as run in a pulsed or running 
pulsed mode4. A range of 193-10600 nm of wavelength is ap-
plicable in medicine and dentistry. There are mainly 4 main 
groups of lasers based on their specific applications: solid 
state lasers, liquid lasers, gas lasers, semi-conductor lasers4. 

Gas lasers possess a simpler design as compared to the other 
types. Liquid lasers have a marked ability to change their 
frequency4. Human dental tissues are composed of a com-
bination of apatite crystal, water, blood and tissue pigment; 
hence the dental practitioners must use the best laser for each 
treatment3. For soft tissue treatments, the dentist or the clini-
cian can use any type of dental laser irrespective of its wave-
length as all dental lasers are absorbed now and then by one 
or more of the soft tissue components3. But for hard tissues, 
the only lasers to be used are from the Er (Erbium) family as 
they use extremely short durations of pulse and easily ablate 
the layers of calcified tissue with minimum thermal effects3. 

Different laser wavelengths have different absorption coef-
ficients when they come in contact with dental tissues due 

to monochromaticity of laser energy3. All biologic tissues 
contain water which finally absorbs the two Er wavelengths, 
including the CO2 wavelength. The lasers with shorter wave-
length like Ar (Argon), diode, and Nd: YAG are transmitted 
through water3. The structure of teeth and bone are formed by 
apatite crystals, which readily absorb CO2 wavelength and to 
a lesser degree, those of the Er family3.

Four types of interaction i.e, laser light absorption, transmis-
sion, reflection and scattering take place when a laser light 
hits the target tissue. These interactions are dependent on the 
optical properties of the target tissue and the wavelength of 
the laser light2.

LASERS IN PAEDIATRIC DENTISTRY 

Motivating a child for dental visit is very important in or-
der to prevent oral and dental diseases or conditions4. The 
American Academy of Paediatric Dentistry has advised that 
parents must visit a dentist no later than 6 months after the 
eruption of first teeth or around their child’s first birthday3. 
The biggest merit of the use of lasers in paediatric dentistry 
is due to its scrupulous and meticulous interaction with dam-
aged tissues5. 

Lasers are a helping hand in achieving haemostasis during 
soft tissue procedures without the need for suture in numer-
ous cases5. Due to this property, wound healing takes place 
more rapidly along with less patient discomfort both pre and 
post-operatively with a reduced need for analgesics5. 

Another fascinating advantage of lasers is the reduced op-
erator chair time during soft tissue procedures with little or 
no local aesthesia in conjunction to it5. The technology of 
lasers gifts the dentist to easily perform micro dentistry thus 
removing only the diseased part and preserving the other 
healthy tissues or structures3. Lasers are proven and efficient 
in removing caries very effectively with minimal involve-
ment of the surrounding tooth structure. The mechanism 
being the high H2O content in caries affected tissue than a 
healthy sound tissue5. Lasers are soft gadgets and thus cause 
minimum noise and vibration as compared to the conven-
tional high- speed dental handpiece, thus eventually reduc-
ing the pain and discomfort of patient and relaxing him. 
These conventional high – speed dental handpiece causes 
noise and vibration and to overcome this, the non-contact of 
Erbium Lasers with hard tissue totally removes or eliminates 
the vibratory effects of conventional handpieces, thus allow-
ing comfortable teeth preparations and reduced anxiety of 
children5. The Erbium and Nd: YAG lasers have proven to 
have an analgesic effect on the hard tissues, thus totally pro-
hibiting the use of local anaesthetics and injections during 
tooth preparations5.
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Table 1: Showing characteristics of various lasers4

Table 2: Enlisting different types of lasers5

DISCUSSION

Lasers for soft tissue treatments
1) Treating ankyloglossia
Children are subjected to the usual manner by using a lo-
cal anaesthetic of operator’s choice. The tongue is stabilized 
with the help of a haemostat and the frenum is revised. Great 
care should be taken to avoid the glands present on the floor 

of the mouth3. Laser settings of Er:YAG , 30 Hz, 50 mJ, no 
water is used for the treatment of tongue-tie with the use of 
safety goggles1.

2) Frenectomy
A tight maxillary frenum may be a hindrance to proper latch-
ing during breastfeeding in a newborn. While in older chil-
dren, high frenum attachment can cause midline diastema1. 
Laser setting for frenectomy are Er:YAG 30 Hz, 50mJ and 
laser energy is headed at the insertion of frenum and area 
between the two central incisors1. Sutures are usually not re-
quired and the postoperative period is uneventful1.

3) Tooth exposure, an aid in eruption of tooth
Lasers expose the teeth without any damage to the tooth 
enamel thus, allowing better eruption of teeth1. Lasers with 
no absorption into the enamel are useful in exposure of teeth 
with a retarded eruption requiring operculectomy. Laser set-
ting for such laser are Er:YAG 30h , 45mJ both in contact 
and non-contact mode can be used. The behaviour manage-
ment of Paediatric patients becomes very easier with the help 
of the above technique1.

4) Crown lengthening and gingival recontouring
Gingivectomy is done using CO2 lasers. Secondly, it can also 
be used in surgical removal of soft tissue tumours in the oral 
cavity. Lasers provide a bloodless field and also reduce the 
microbial load exposed to laser radiation thus sterilizing the 
wound.

5) Laser in pulpotomy of deciduous teeth
Different wavelength lasers are used with a power of 0.5-
1W for the preservation of pulp vitality1. For pulpotomy of 
deciduous tooth, a CO2 laser can be used at a power of 1-4W 
in a non-continuous manner to avoid excessive exposure of 
laser energy to pulp tissue1. There may be formation of a car-
bonized layer on the root canal surface, this being the disad-
vantage, hence irrigation using 3% H2O2 and 5.25% NaOCl 
must be used to remove this layer2. Use of diode laser for 
pulpotomy of deciduous teeth showed a 100% success rate 
and was proven to be a better alternative than ferric sulphate 
and electrosurgery from the clinical as well as radiographical 
aspects2.

6) Laser for direct and indirect pulp capping in decidu-
ous teeth of Paediatric patients
Laser energy can cause closure of the dentinal tubule and 
also has a sedative effect on the inflamed pulpal tissue2. 

Laser used for indirect pulp capping has the same seda-
tive effect as the effect of laser-produced in pulpitis2. For 
direct pulp capping a CO2 laser is used as it controls the 
haemorrhage and facilitates proper and better placement of 
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calcium hydroxide paste at the site of exposure by steriliz-
ing it2.

7) Laser for diagnosing the vitality of pulp
The key to diagnose the vitality or non-vitality of the pulp 
is based on the changes in red blood cell flux in the pulpal 
tissue. This is done by a non-invasive method called Laser 
Doppler Flowmetry2. Stimulation of the normal pulp by 
a pulsed laser at 2W and 20 pulses per second at a 10mm 
distance from the tooth surface produces pain within a time 
range of 20-30 seconds and then pain disappears after a cou-
ple of seconds once the laser stimulation is stopped1. Laser 
Doppler Flowmetry uses helium, neon and gallium alumini-
um as a semiconductor diode laser to measure the changes in 
red blood cell flux in the pulp tissue2.

Hard tissue interactions

1) Lasers for caries removal
The most effective laser for caries removal is Er:YAG. It 
is very effective in removing caries from both enamel and 
dentin without causing any thermal injury to the pulp tissue 
underneath2. The first use of this laser for removal of caries 
was done by Hibst & Keller in the 1980’s in their study1. 

The affected layer is decontaminated using the antibacterial 
property of Er:YAG laser and the layer retains its remineral-
izing potential.

2) Pit fissure sealants
Sealing of enamel lesions with low viscous light-curing res-
ins is a promising approach to non-operative dentistry. One 
such resin is the pit and fissure sealants1. In procedures like 
fissurotomy or cleaning and smoothening of the pits and 
fissures, a laser can be used before the sealant application2. 

For fissurotomy an erbium laser is used2. Although the need 
for acid etching is persistent and essential even after the ap-
plication of a laser2. It’s of utmost importance that the pit 
and fissure sealant is able to prevent the microleakage at its 
periphery failing which there is continuation of the carious 
process beneath the sealants1. The use of Er-Cr:YSGG laser 
for surface conditioning does not have any effect in the re-
duction of microleakage or the enamel sealant interface in 
deciduous teeth2.

3) Combined laser and fluoride activated therapy for car-
ies prevention
The tooth structures can be protected from the acid chal-
lenges by reducing critical pH1. This can be done by laser 
irradiation for the dissolution of enamel from 5.5 to 4.81. The 
critical pH can further be reduced or decreased in the pres-
ence of fluoride in concentrations as low as 0.1ppm. Once 
the enamel is lased, it will not undergo any dissolution until 
the critical pH reaches a pH of 4.31.

4) Lasers for detection of caries and efficacy of diag-
nodent
Sometimes conventional methods may be too tricky and 
unapproachable to the diagnostic tool. Manual probing and 
radiographic evaluation may be two such methods as these 
methods may be inefficient in the detection of some enamel 
defects1. In cases of complex anatomy of fissure areas, ra-
diographs may fail to detect early carious lesions although 
they are effective in detecting the early carious lesions1. For 
the detection of occlusal caries or any occult lesion in the 
deciduous or permanent teeth, a laser fluorescence at a wave-
length of 625nm is very effective. One such device which 
uses laser fluorescence technology is the Diagnodent2. For 
the detection of demineralization, particularly in the inter-
proximal surfaces, an argon laser at a wavelength of 488nm 
can be used as it is more effective in detecting caries in de-
ciduous teeth2.

5) Lasers for bleaching of tooth
The main content of a bleaching gel is the peroxide which 
when oxidised produces bleaching action. When laser light 
hits this bleaching gel, heat is generated thus accelerating the 
oxidation process2.

6) Laser for preparation of Paediatric crown
The laser used is Biolase. The specifications are set at 5.5 W 
with 55% of water and 65% of air. The method used for the 
preparation of Paediatric crowns is the same as conventional 
method. The merit of these techniques is the increase in the 
micromechanical bonding with resin cement by producing 
roughness on the prepared tooth surfaces2.

CONTRAINDICATIONS OF LASERS

1. Lasers should not be used in epileptic patients. 
2. In patients having severe chest pain or arrhythmias. 
3. In patients on pacemakers. 
4. In pregnant women, lasers should not be used in and 

around the uterus area. 
5. They should not be used on tissues showing some ma-

lignant potential or benign tumours having malignant 
tendencies.

THE SAFETY OF LASERS

Ocular hazards are very common, hence it is very mandatory 
to use a protective eyewear2. The operator or the clinician 
must be aware of the hazards caused by the use of lasers and 
about the accidental exposure to non-target tissue2. Several 
hazards such as tissue damage, fire and explosion, ocular 
hazards, combustion hazards, equipment hazards, respira-
tory hazards may be encountered by the clinician during his 
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dental practice. Hence awareness about the potential risks 
and hazards of lasers is very important for dental praction-
ers3.

CONCLUSION

Lasers are proof that fine technologies do exist. Despite 
some cost-related factors, lasers are one of the most adapted 
and accepted therapies both by the patients and the parents in 
Paediatric dental practice. The biggest merit of lasers being 
their minimal invasiveness, as a result of which Paediatric 
patients show great cooperation to the dentists. This being 
the sparkle factor, lasers are surely useful adjunct to regular 
Paediatric dental practice. 
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