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Er:YAG Laser for Cavity Preparation in Pediatric 
Dentistry: A Review of Literature

Abstract

Laser technology offers minimally invasive, painless alternatives to the conventional ways of performing many hard and soft 
tissue procedures in dentistry. Pediatric dentists should learn the new, less invasive technologies, and adopt them in their rou-
tine practice. This article aimed to review the clinical applications of erbium-doped yttrium aluminum garnet (Er:YAG) lasers in 
pediatric dentistry. An electronic search of databases including Scopus, Science Direct, PubMed, ProQuest, Medline, and Google 
Scholar databases identified articles published from 1996 to 2020 that described the potential and clinical applications of 
Er:YAG laser in the pediatric dentist’s practice. The literature shows that Er:YAG laser can accomplish a wide variety of dental 
procedures with minimal pain and while reducing the risk of infection and bleeding. In clinical studies, patients prefer lasers 
over conventional methods. Er:YAG laser is preferred among pediatric dentists because it is suitable for both hard tissue and 
soft tissue procedures.

Keywords: Erbium-doped yttrium aluminum garnet (Er:YAG), lasers application, laser caries removal, laser cavity preparation, 
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Introduction

The history of the laser (the word is an acronym for 
“light amplification by stimulated emission of radia-
tion) began in 1916 when Albert Einstein described 
stimulated emission theory.[1] For the next several 
decades, physicists studied possible ways to build a 
stimulated emission device that could achieve light 
amplification at various wavelengths, but the first func-
tioning laser was the one built-in 1960 by Theodore 

Maiman; its active medium was synthetic ruby.[2] Since 
the older lasers were only capable of cutting soft tissue, 
the first medical uses of lasers were for dermatology, 
ophthalmology, and endoscopic surgery.[3] With the 
advent of a new generation of lasers with wavelengths 
absorbed by water, laser hard tissue ablation became 
possible, opening the door to advances in laser dentist-
ry. Lasers have a wide variety of applications in dentist-
ry, as well as in other fields. Laser treatments of the hard 
and soft tissues of the mouth can make visiting the den-
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tist a much more pleasant experience. In general, laser 
treatments in the dental clinic are painless, often not 
requiring local anesthesia; they are also bloodless, mini-
mally invasive, and effective at preventing infection.[4] 
While researchers have tested the feasibility of using 
many different types of lasers for almost every dental 
procedure imaginable, and some of these have gained 
acceptance in clinical practice, the erbium-doped yttri-
um aluminum garnet (Er:YAG) laser is the most versa-
tile laser for use in dentistry. The Er:YAG laser is capa-
ble of ablation of both hard and soft tissue. It is theo-
retically suitable for a wide variety of applications in 
pediatric dentistry. In clinical practice, pediatric den-
tists have adopted the use of the Er: YAG laser for caries 
removal and cavity preparation in enamel and dentin, 
but researchers have also studied its appropriateness for 
other dental procedures. Although Er:YAG lasers have 
the potential for many applications in pediatric dentist-
ry, the appropriate treatment parameters have yet to be 
established. This study aimed to review the clinical 
applications of the Er: YAG laser in pediatric dentistry.

Types of lasers and their applications in dental practice
A laser is a device that emits a beam of light from a light 
chamber when the active medium in the light chamber 
receives a stimulus, usually from an electrical current. 
The active medium will then give off light of an 
unchanging wavelength; the laser operator may set it to 
a continuous mode or pulse mode. Every laser emits a 
beam of unchanging wavelength; the active medium 
determines the wavelength in the laser’s light chamber, 
and each laser takes its name from its active medium 
(such as carbon dioxide laser or diode laser). Some 
laser-activated media are crystals or glasses; these are 
called solid-state lasers. Others use gases, liquid dye 
solutions, or semiconductors as their active media, and 
most of them use optical fibers made of glass, plastic, or 
silica as their delivery systems.[5,6] The lasers used in 
dentistry have wavelengths ranging from 572 nm (blue-
green) to 10,600 nm (infrared) and represent the gas, 
semiconductor, and solid-state groups (Table 1).

Lasers used for cavity preparation
The United States Food and Drug Administration 
approved the Er:YAG laser for cavity preparation in 
1997.[7] It is one of two types of lasers currently 
approved for cavity preparation, the other type being 
the Er, Cr:YSGG (Erbium, chromium-doped yttrium, 
scandium, gallium, and garnet). The main differences 
between the Er:YAG and the Er, Cr:YSGG lasers are 
that the water absorption coefficient of the Er, Cr:YSGG 

is about one-third that of the Er:YAG laser and that the 
Er, Cr:YSGG laser has deeper thermal penetration into 
tooth structure.[8] This review will focus on the Er:YAG 
laser because it has higher efficiency in ablating tooth 
structure. The Er:YAG laser has a wavelength of 2940 
nm, which is in the infrared range. It is a solid-state 
laser; its active medium is a yttrium aluminum garnet 
crystal doped with rare earth metal erbium ions. It is 
very precise, penetrating only a few micrometers.[9] It 
is the most efficient type of laser for hard tissue ablation 
since its ablation threshold is 6 J/cm2 (at a 100 μm pulse) 
and 10 J/cm2 (at a 700 μm pulse). [10] Among the most 
important reasons to prefer the Er:YAG laser over other 
kinds of lasers is its excellent absorption in water; it has 
15 times as much water absorption as the carbon diox-
ide laser and 20,000 times as much as the neodymium-
doped yttrium aluminium garnet (Nd:YAG) laser.[11] 
Therefore, the Er:YAG laser is suitable for use on both 
soft tissues and hard tissues.

Advantages and disadvantages of the Er:YAG laser 
Er: YAG lasers offer promise in many aspects of dentist-
ry because they cause little or no pain and can accom-
plish some procedures as quickly as conventional meth-
ods. The Er:YAG laser also has an antibacterial effect 
since its high absorption in water enables it to destroy 
bacterial biofilm structure.[12] Laser dentistry is consid-
ered safe for most patients; by reviewing the patient’s 
medical history before commencing laser treatment, the 
dentist can ensure that the patient does not have an 
underlying condition for which laser dentistry is contra-
indicated, such as cancer, epilepsy, immunosuppression, 
or a blood clotting disorder.[13,14] The main disadvan-
tages of laser dentistry are the cost and the need for 
training. The cost of replacing all conventional drilling 
and cutting with laser therapies would be prohibitive to 
all except the most well-funded dental clinics because it 
would require the clinic to purchase multiple lasers.[15] 
Although some commercially available laser systems 
come with more than one active medium, so that a den-
tal clinic needs only purchase one device to get lasers of 
several different wavelengths, this equipment is still 
beyond the budgets of most community dental clinics.
[9] The lasers used in dentistry are Class IV lasers, and 
they cause approximately 35 injuries per year, the cate-
gory with the greatest potential to cause injury in 
humans; unless operated properly, dental lasers carry the 
risk of skin damage, eye damage, fire, electrical shock, 
and dangerous exposure to chemicals present in the laser 
plume.[16,17] The Er:YAG laser is by far the most versa-
tile laser for dentistry; equipping a dental clinic with 
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Er:YAG laser capability would enable it to perform a 
variety of laser treatments without the need to purchase 
other lasers. Er:YAG lasers offer promise in many aspects 
of dentistry because they cause little or no pain and can 
accomplish some procedures as quickly as conventional 
methods. The Er:YAG laser also has an antibacterial 
effect since its high absorption in water enables it to 
destroy the structure of bacterial biofilm.[12] The Er: 
YAG laser is by far the most versatile laser for dentistry; 
equipping a dental clinic with Er:YAG laser capability 
would enable it to perform a variety of laser treatments 
without the need to purchase other lasers.

Antibacterial effects of the Er:YAG laser
One of the advantages of using lasers for cavity prepara-
tion is that they have antibacterial effects. Therefore, they 
can be used for the disinfection of cavity surfaces before 
the placement of restorations. It is important to ensure 
that cavity surfaces are free of bacteria before restora-
tions. Because the Er:YAG laser is highly absorbed in 
water, it is absorbed by fluids in bacterial biofilm, 
destroying its structure. According to Baraba and col-
leagues, the high temperatures caused during laser irra-
diation, in other words, the photothermal effect, might 
also play a role in killing bacteria during laser irradiation, 
such as through the denaturation of proteins, damage to 
nucleic acid, and alterations to the cell wall and cell mem-
brane of the bacterium, as well as through micro-explo-
sions when the water in the bacterial cell absorbs the laser 
energy.[18] Several studies have shown that laser irradia-
tion is effective at destroying microorganisms on cavity 
surfaces in dentin. Baraba and colleagues found that the 
Er:YAG laser achieved complete elimination of cariogen-
ic bacteria from dentin in vitro, regardless of whether 
they used a fluorescence-feedback controlled (FFC) 
Er:YAG laser or one that employs variable square pulse 
(VSP) technology in a super short pulse, medium short 
pulse, or short pulse mode. They attributed the success of 
the laser treatment in part to the fact that the laser pulse 
energy (250 mJ) and frequency (10 Hz) they used were 
more than sufficient to remove the lipopolysaccharides 
of the cell membranes of the gram-negative bacteria they 
were studying.[18] Sancakli and colleagues found that 
lasers reduced the number of bacteria in dentin, but 
using a laser alone was less effective than using it in com-
bination with ozone or chlorhexidine.[19] According to 
Sancakli and colleagues, the laser energy required for an 
Er:YAG laser to destroy the strong cell wall of S. mutans 
is 3 W.[19] Given its high degree of absorption in water, 
the Er:YAG laser can effectively destroy the biofilms of 
cariogenic bacteria. Aytac Bal and colleagues found that 

Er:YAG lasers showed similar effectiveness to other dis-
infection techniques (chlorhexidine, ozone, sodium 
hypochlorite, and diode lasers) at reducing the number 
of S. mutans. In their study, the photodynamic antimi-
crobial chemotherapy (PACT) involved the Er:YAG laser 
with indocyanine green as a photosensitizing agent.[20]

Effects of laser hard tissue ablation on surrounding 
enamel and dentin
The Er:YAG laser is the preferred laser for dental hard 
tissue applications because, when the proper parame-
ters are observed, it is possible to complete hard tissue 
procedures with minimal damage to the surrounding 
dental tissue. When Shamsudeen and colleagues pre-
pared cavities with the Er:YAG laser at 600W power 
and 300 mJ energy with water cooling and air spray, 
they found that the structure of enamel and dentin 
appeared normal in both groups, with both groups 
showing dead tracts in dentin below the cavity.[21] 
Using the correct parameters (100 mJ, pulse frequency 
1-25 pps, and pulse duration 300 μsec) can prevent 
thermal damage to the dentin and make it conducive to 
successful bonding with adhesive resins; if the collagen 
is destroyed by heat damage, it will not be possible to 
form a strong bond.[22] Thermal damage to dentin is a 
risk when using the Er:YAG laser for cavity prepara-
tion. Bakry and colleagues used a Fourier transform 
infrared spectrometer to analyze hydrated and dehy-
drated dentin samples that had undergone Er:YAG 
laser irradiation to detect chemical changes in the den-
tin caused by the laser. They found that dehydrated 
dentin samples exposed to laser power higher than 100 
mJ showed lower amide/carbonate ratios, but not lower 
carbonate/phosphate ratios, which indicated that these 
samples had experienced amide loss. They concluded 
that the thermal damage that occurs when dentin is 
irradiated by Er:YAG laser at 200 mJ or 250 mJ without 
water cooling is enough to cause chemical changes in 
the organic components of dentin but not its inorganic 
components.[23] Nahas and colleagues found that all 
levels of laser energy can cause deterioration of dentin 
fiber collagen, but that there is more alteration of the 
dentin organic matrix at higher levels of energy.[24] 
Cavities prepared in dentin by Er:YAG laser have a 
scaly surface with exposed orifices, no cracks, and little 
or no smear layer. Intertubular dentin is ablated faster 
than peritubular dentin, so the cavities show cuff-like 
protruding tubules. Subablative irradiation of the cavity 
surface might cause the protruding tubules to fuse or 
melt.[21,25,26] Using Field emission scanning electron 
microscopy (FESEM) analysis, Moghaddas and col-
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leagues showed that the samples subjected to subabla-
tive Er:YAG laser irradiation show partial occlusion of 
dentinal tubules, similar to those treated with bioactive 
glass and glass ionomer.[27] Er:YAG laser irradiation 
can increase in the quantity of calcium, as well as chang-
ing the percentages of carbon, magnesium, and oxygen.
[25,28] Du and colleagues found as the laser increased, 
so did the weight percentage of calcium and phosphate 
but decreased the oxygen and carbon effect of laser cav-
ity preparation on bond durability.[27] The acid-base 
resistant zone the penetration of monomers from the 
self-etching adhesive into the etched dentin; these 
monomers interact with the partially exposed hydroxy-
apatite crystals in the dentin. Specifically, MDP, which 
is a component of both the self-etching primer and the 
bonding resin of SE Bond, is capable of forming a stable 
adhesion to these hydroxyapatite crystals. Because of 
the high water and hydroxyapatite content of intertu-
bular dentin, Er:YAG ablation results in a surface that 
has more peritubular dentin than intertubular dentin. 
Because there is no smear layer with laser preparation, 
the dentinal tubules are open. Therefore, the monomers 
can penetrate into the dentinal tubules and create an 
acid-base resistant zone.[28]

Effect of acid resistance on the interface of bonding 
systems to enamel and dentin prepared by Er:YAG 
laser
Acid resistance to demineralization of the dentin-resin 
interface around restorations is one factor that protects 
against recurrent caries; other factors include durable 
adhesion, the strength of the hybrid layer, and marginal 
integrity.[23,29] Treating the dentin with the Er:YAG 
laser can give slightly better resistance of the dentin-resin 
interface to the acid-base challenge than bur preparation, 
but etching is essential to the success of restorations.[23] 
Chinelatti and colleagues found that the Er:YAG laser 
does not increase the susceptibility of the dentin to acid 
attack but also does not improve its acid resistance.[30] 
Other studies have also shown that the Er:YAG laser 
does not improve the acid resistance of dentin.[31,32] 
Some evidence suggests that Er:YAG lased dentin has 
greater acid resistance than conventionally prepared 
dentin. Bakry and colleagues measured the acid resis-
tance of Er:YAG lased and conventionally prepared den-
tin by measuring the thickness of the acid-base resistant 
zone, which they defined as the area beyond the hybrid 
layer that resisted the acid-base challenge. They found 
that, in samples restored with the self-etching adhesive 
SE-Bond, which contains the monomer 10-methacry-
loxydecyl dihydrogen phosphate (MDP) in both the self-

etching primer and the bonding resin, the hybrid layer 
was thicker on the Er:YAG lased surfaces than on the 
conventionally prepared surfaces after the samples had 
been subjected to the acid-base challenge for 20 min. In 
the samples subjected to a longer duration of the acid-
base challenge, the acid-base resistant zone of the lased 
surfaces was slightly thicker than that of the convention-
ally prepared surfaces, but not enough to be statistically 
significant. Based on these results, the authors deter-
mined that Er:YAG cavity preparation is conducive to 
the formation of an acid-base resistant zone in dentin. 
They hypothesized that the hybrid layer might have orig-
inally been even thicker than what they observed by 
scanning electron microscope because the argon-ion 
beam etching used in preparing the samples for SEM 
analysis might have partially degraded this layer.[23]

Bakry and colleagues were able to demonstrate the 
increased acid resistance of Er;YAG lased dentin, 
whereas other studies were not. One reason for this is 
that Bakry and colleagues used parameters at which the 
Er:YAG laser did not cause changes to the inorganic 
components of dentin.[33] For example, the studies by 
Chinelatti et al. and Abbasi et al.[30,31] found that 
Er:YAG preparation of dentin did not increase or 
decrease acid resistance.

Effects of laser caries removal on nanoleakage
Nanoleakage, as defined by Sano and colleagues, refers 
to porosities of 50 nm or less, in the basal portion of the 
hybrid layer, between the unaffected dentin and the 
dentin-adhesive interface.[34] These porosities are 
small to allow the penetration of bacteria and large mol-
ecules, but water and small molecules can penetrate.[35] 
According to Mazzoni and colleagues, the acidic envi-
ronment that results from acid etching activates Matrix 
metalloproteinases (MMPs) and causes them to degrade 
the collagen matrix, which leads to nanoleakage in the 
hybrid layer.[36] Since laser irradiation might inhibit 
the activity of MMPs, then using the Er:YAG laser for 
caries removal might help prevent nanoleakage around 
restorations. One of the challenges of using Er:YAG 
lasers for cavity preparation is choosing the appropriate 
adhesive for restorations since the adhesives currently 
available for clinical use were originally designed for 
filling conventionally prepared cavities. de Oliveira and 
colleagues found that when self-etching adhesives 
(Clearfil Tri-S Bond and Clearfil Protect Bond) were 
applied to dentin irradiated by Er:YAG laser, their bond 
strength and nanoleakage patterns were similar to what 
they observed for conventionally prepared dentin 
restored with those same materials.[37] Their laser-irra-
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diated samples had much worse outcomes than the con-
ventionally prepared samples when an etch and rinse 
system (Single Bond Plus) was applied. When they 
examined the samples with a transmission electron 
microscope (TEM), the Er:YAG cavities restored by 
Single Bond showed polyalkenoic acid copolymer at the 
adhesive layer, indicating phase separation, which 
occurred when the adhesive, which contains hydrophil-
ic monomers, was applied to etched dentin.[37]

Meanwhile, with self-etching systems, the adhesive 
layers were consistently bonded to the laser-irradiated 
dentin, without gaps or debonding; therefore, the laser-
irradiated samples treated with self-etching adhesive sys-
tems showed little nanoleakage. The authors hypothe-
sized that what little nanoleakage they detected on the 
Er:YAG samples with the self-etching adhesives might 
have been due to the incomplete removal of water before 
applying the adhesive. Remnants of water might have led 
to incomplete polymerization or hydrogel formation, 
which might account for the nanoleakage. Another pos-
sible explanation is the deficient diffusion of adhesive 
monomers into the denatured collagen fibrils.[37] 
Comba and colleagues found restored cavities prepared 
with Er:YAG lasers showed more nanoleakage than con-
ventionally prepared specimens.[38] Bakry and col-
leagues found more nanoleakage in the Er:YAG pre-
pared samples than in the conventionally prepared sam-
ples. They attributed this to water seepage from the open 
tubules of the lased dentin to the dentin-adhesive inter-
face; in conventionally prepared dentin, the tubules 
would be occluded by smear plugs. Thus, there was more 
water present at the dentin-adhesive interface of the 
lased samples, and this water was absorbed by 2-hydroxy-
ethyl methacrylate (HEMA), leading to incomplete con-
version of the bonding agent double bonds.[33]

Clinical applications of laser in pediatric dentistry
1. Caries prevention
Er:YAG lasers might be appropriate for caries preven-
tion, either by killing bacteria present on the surface of 
the tooth or by increasing the resistance of the dental 
enamel to acid. Ando and colleagues found that laser 
beams have a bactericidal effect even at a low energy 
density; therefore, they suggested that it is possible to 
kill the bacteria on the tooth, thus preventing caries for-
mation, without risking thermal damage to the pulp.
[39] The conclusions of Schoop and colleagues call this 
finding into question. However, they determined that 
each species of bacteria requires a different level of laser 
irradiation. Therefore, it might not be possible to kill 
enough bacteria to prevent the formation of caries while 

keeping the energy density of the laser beam low 
enough to avoid risking damage to the pulp.[40] 
Meanwhile, Dostolova and colleagues found that subab-
lative doses of laser light are sufficient to kill all species 
of bacteria, even anaerobic species.[41]

2. Pit and fissure sealants
Applying sealants to deep pits and fissures on the occlu-
sal surfaces of the teeth is an effective, long-lasting way to 
prevent caries from forming on the occlusal surfaces.[42] 
Decontaminating the fissures with Er:YAG laser therapy 
before applying the sealant is another possible applica-
tion of these lasers in pediatric dentistry. Bader and 
Krejci proposed that the appropriate Er:YAG laser power 
for fissure decontamination is less than 100 mJ.[9] Acid 
etching before applying sealants is still recommended, 
even when lasers are the means of performing fistuloto-
my.[43,44] Some studies have concluded that Er:YAG 
laser irradiation is not an adequate substitute for acid 
etching before sealants are applied and that water cooling 
during laser fissure sealing is essential to preventing the 
melting and recrystallization of enamel.[45,46]

3. Analgesia
Lasers can have an analgesic effect. Various wavelengths 
of lasers have been used to anesthetize the pulp for den-
tal procedures. Koci and Almas reported that attempts 
to anesthetize pulp using a 660 nm laser to prepare class 
II cavities in molars have a success rate of 50-75%.[3] 
Bengtson and colleagues recommend anesthetizing the 
pulp with near-infrared lasers (803-980 nm) in concen-
trated mode as an alternative to anesthetic drugs. The 
anesthetic effect lasts for 15 min and is achieved by 
hyperpolarizing the nerve fiber membranes.[47]

4. Caries removal
The Er:YAG laser offers a virtually painless alternative 
to conventional methods of caries removal, and its 
adoption in clinical practice could greatly reduce chil-
dren’s fear of going to the dentist. Recent studies have 
shown that restorations in laser-prepared teeth have 
shown a high degree of clinical success, even at a fol-
low-up time of several years.[22,28] If they use lasers 
within the proper parameters, dentists can achieve car-
ies removal without damaging the surrounding tissues 
by charring, cracking, or fissuring.[48] Laser-prepared 
cavities in dentin have a rough surface with protruding 
dentinal tubules and no smear layer.[28,49] Dentists 
must take care, however, to protect against the failure of 
restorations in laser-prepared cavities. Achieving suc-
cessful restorations in laser-prepared cavities requires 
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proper conditioning of the lased surface before apply-
ing restorative materials. According to Bakry and col-
leagues, the appropriate parameters for using the 
Er:YAG laser for cavity preparation are pulse energy 
100 mJ, pulse frequency 1-25 pps, and pulse duration 
300 μsec. The contact probe should have a sapphire tip 
0.63 mm in diameter, and the contact tip should be 
positioned perpendicular to the target tissue.[23]

5. Removal of restorative materials
When it is necessary to remove existing restorations in 
order to remove the caries and place new restorations, 
Er:YAG lasers can remove composite resin or glass ion-
omer restorations, but they are not capable of removing 
metal restorations.[50] Lizarelli and colleagues reported 
that using lasers to remove composite restorations is 
slower than laser ablation of dentin but faster than laser 
ablation of enamel.[51] Bader and Krejci recommend 
against using lasers for ablation of amalgam, because 
the process could cause mercury evaporation.[9]

6. Pulp capping
According to Pillai and colleagues, laser indirect pulp 
capping can achieve disinfection up to 300 μm and does 
not require local anesthesia.[52] For direct pulp capping, 
Shanthi recommends the Erbium, chromium-doped 
yttrium, scandium, gallium and garnet (Er,Cr:YSGG) 
laser at 1 W and 20 Hz, with 20% air and 15% water.[48] 
Thermal damage to the pulp is a risk associated with 
laser caries removal, especially when the prepared cavity 
penetrates deep into the dentin. Because lasers are capa-
ble of hard tissue ablation at 100°C, they can remove 
caries from enamel and dentin without causing thermal 
damage to the pulp of the tooth.[5,15,53] Various stud-
ies have measured the change to the temperature of a 
tooth’s pulpal chamber when lasers remove carious 
lesions from that tooth’s dentin. To avoid damaging the 
pulp is by using the lowest possible settings capable of 
achieving the desired ablation, especially when applying 
the Er:YAG laser to deep dentin.[54] Shamsudeen and 
colleagues observed that, both in conventionally pre-
pared teeth and in laser prepared teeth, the pulp archi-
tecture appeared normal in terms of odontoblasts, con-
nective tissue, blood vessels, and fibers. Neither the con-
ventionally prepared teeth nor the laser-prepared teeth 
showed inflammatory cells in the pulp chamber.[21] 
The Er:YAG laser does not seem to harm pulp vitality or 
healing. Valerio and colleagues found that, at a 4-year 
follow-up, there was no statistically significant differ-
ence in pulp vitality between the Er:YAG prepared 
group and the bur-prepared group.[28]

7. Pulp therapy
The US Food and Drug Administration has approved 
the use of diode lasers for pulpotomy and apicoectomy. 
Carbon dioxide lasers, Er:YAG lasers, and Nd:YAG 
lasers can also be used to achieve pulpotomy; lasers are 
suitable for pulpotomy, pulpectomy, and pulp coagula-
tion in primary teeth, as an alternative to formocresol, 
which is carcinogenic.[55,56] According to Olivi and 
colleagues, Er:YAG for pulp coagulation has better 
results at 2-year follow-up than calcium hydroxide.[57] 
According to Neena and colleagues, in laser pulpotomy 
of a vital tooth, the laser can clean the pulp chamber in 
10-20 s.[58] For amputation of coronal pulp, Toomarian 
and colleagues recommend using the Er, Cr:YSGG laser 
at 30-40 mJ, 3-4 mm away with 30% air and no water.
[59] Ramazani and colleagues reported that erbium 
lasers have an antimicrobial effect on the root canal sys-
tem.[60] Galui and colleagues recommend using lasers 
in combination with plus 5.25% sodium hypochlorite 
or 14% ethylenediaminetetraacetic acid to disinfect the 
root canal.[15] Shanthi cautions that, although lasers 
generally work well for root canal preparation, some 
root canals are so narrow and curved that total disinfec-
tion and debris removal are not possible.[48]

Conclusion

Laser application has various parameters of use, and the 
literature describes varied experimental outcomes that 
might falsely perturb the beginner practitioner from 
investigating laser technology. In addition, it is impor-
tant to highlight that the operator factor is crucial to 
present the literature that authenticates the laser treat-
ment. Understanding of laser technology and the cor-
rect application of energy are essential to achieve mini-
mally invasive treatment, in addition to the hand skill of 
the operator who should learn to act on the tissues with 
accuracy. Knowledge and training are both fundamental 
for using laser technology. The psychological factor to 
the pediatric patient also significantly affects the success 
of laser dental treatment, which is usually comfortable 
to the patients and their parents, since lasers can mini-
mize the discomfort of the caries removal process and 
reduce, or even eliminate, the need for local anesthetics.

Lasers are a technological wonder; they have poten-
tial applications in almost every aspect of the pediatric 
dental clinic, from diagnostic applications and caries 
prevention to caries removal and pulp therapy. The 
Er:YAG laser is by far the most versatile of the lasers 
used in pediatric dentistry. Laser dentistry can help the 
new generation of children experience dental treatment 
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without pain or fear and associate dental treatment with 
efficiency and comfort.

Clinical significance and recommendations
• The Er:YAG laser offers a virtually painless alterna-

tive to conventional methods of caries removal, and 
its adoption in clinical practice could greatly reduce 
children’s fear of going to the dentist.

• Sub ablative CO2 doses of laser light on sound teeth 
could be an effective method for caries prevention 
because they are sufficient to kill all species of bacte-
ria, even anaerobic species. Also, Er:YAG Laser has 
Antibacterial Effects in cavity preparation, and this 
is important in reducing the risk of secondary caries. 
Long term clinical studies are required to confirm 
these applications. 

• Teeth prepared with Er: YAG laser were more resis-
tant to acid attack and to secondary caries than con-
ventionally prepared teeth. More research is needed 
to evaluate the capability of Er: YAG lasers to 
increase the dentin acid resistance compared to con-
ventional method.

• Caries removal by Er:YAG laser may inhibit the 
MMPs activity, and that may help to prevent nanole-
akage around restorations. Further clinical studies 
are needed to evaluate the efficacy of laser caries 
removal in nanoleakage prevention.
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