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ABSTRACT. With the advent of lasers into clinical dentistry, considerable interest has been shown in the 

possible benefits that might be derived from the adjunctive effects of bacterial control, hemostasis, decreased pain 

that are associated with laser use. Laser can be used as an alternative method to conventional diagnostic and 

therapeutic methods, as well as in detecting and removal of caries lesions, pulp therapy, dental hypersensitivity, 

surgery, to name a few. Pedodontists should benefit from these new technologies and implement them into their 

daily practice because they increase the cooperation and satisfaction of the children treated, their parents and also of 

the practitioner. In this chapter we review the current use of this technology in children and look at its future 

potential. 
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INTRODUCTION 

Recent advances in laser technology have 

made them more attractive in pedodontic 

applications, where they can be used as an 

adjunctive or alternative method to traditional 

procedures. 

The main applications of laser in pedodontics 

are: caries diagnosis by fluorescence, 

prevention of caries, removal of carious 

processes, cavity preparation, sealing pits and 

fissures, increasing dental adhesion, 

photoactivation of composite resins, soft 

tissue surgery, treatment of periodontal 

disease, dental bleaching, pulp therapy. 

Main types of lasers 

The main types of lasers used in 

dentistry are diodes (810nm-980nm), CO2 

(carbon dioxide, 10600nm) and the YAG 

family (2100nm - 2940nm), ie Er:YAG, 

ErCr:YSGG, Hol:YAG, Nd:YAG. These 

lasers produce light with a specific 

wavelength that is selectively absorbed into 

certain tissues. YAG lasers have a water 

absorption peak; Therefore, the water 

component in the tissues is volatilized prior to 

structural damage [1]. Diodes and NdYAG 

have a peak in absorption in pigmented tissue, 

and are therefore useful in periodontal tissue 

therapy and coagulation [2]. The operator can 

control the energy applied to the optical 

resonator and can vary the diameter of the 

beam. Also, pulse duration, relaxation times, 

continuous or pulsed mode can be changed as 

needed. This can control the effect on the 

target tissue. 

Tissue interaction 

Lasers have numerous tissue 

interactions such as ablation, vaporization, 

haemostasis, microbial inhibition and 

destruction, as well as biological effects such 

as biostimulation (photo-bio-modulation) that 

induce different therapeutic effects and 

beneficial biological responses. Thus, the use 

of lasers is considered effective and suitable 

for the treatment of a wide variety of 

inflammatory and infectious conditions. In 

addition, laser therapy can alleviate the 

physical and mental stress of the patient as 

well as intraoperative and postoperative pain. 

When laser energy reaches the surface of the 

tissue, it can be reflected, scattered, absorbed 

or transmitted to the surrounding tissues. 
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Among the four different interactions in 

biological tissue, the performance of a laser is 

determined by the degree of absorption (the 

penetration depth of a laser in biological 

tissue). Generally, it is dependent on the 

wavelength. Lasers are usually classified into 

two types, depending on their wavelength: (i) 

with deep penetration Nd: YAG and diode 

lasers, where light penetrates and spreads 

deep into tissue and (ii) a second type: CO2, 

Er: YAG and Er, Cr: YSGG, where laser light 

is absorbed into the superficial layer and does 

not penetrate or scatter deeply [3]. 

Use of lasers in pediatric dentistry 

Diagnosis of caries 

Kutsch illuminated with an Argon laser the 

dental tissues affected by caries as well as 

healthy tissues and observed that the affected 

ones had an intense reddish-orange color, 

easily differentiated from the non affected 

structures [4]. Another method of diagnosis is 

the use of ultrasonic lasers based on ultrarapid 

pulses, which generate tetrahertz waves. 

Quantitative laser-type fluorescence using the 

488nm Argon-type laser develops a blue light 

that irradiates the tooth surface, after which 

the images are captured and interpreted by a 

computer. On the other hand, red spectrum 

light (655nm) has been extensively studied by 

Hibst and Gall [5], culminating with the 

emergence of the KaVo DiagnoDent. The 

light emitted by the diode is directed to the 

occlusal surface to the handpiece and then 

received, displaying a value between 0-99 on 

the monitor, indicating the degree of carious 

damage. 

Optical coherence tomography is an 

imaging technique capable of rendering bi or 

tridimensional images of dental structures, 

thus exploiting differences in scattering and 

polarization an thus can differentiate the tissue 

affected by caries and the healthy one. 

Caries prevention 

The way these devices can be used to 

increase caries resistance is to reduce the 

degree of demineralisation of enamel and 

dentin surfaces. In addition, the Argon laser 

facilitates fluoride uptake, as evidenced by 

Westerman [6]. 

Other lasers studied were CO2 and 

Nd: YAG, which increased the benefits of 

applying fluoride varnishes by stimulating 

uptake. 

Removing carious tissue 

The first researches on caries removal 

were made by Goldman [7,8], Sogannaes, 

Stern [9,10] and Gordon [11] and used the 

ruby laser. Due to the use of inappropriate 

specifications extensive destruction of 

adjacent enamel and dentine was observed. 

Numerous researchers have highlighted the 

fact that, after applying the CO2 laser, a 

cavity sterilization is carried out and also the 

dentine repair is stimulated [12]. Nowadays, 

the most used lasers for hard tissues are Nd: 

YAG, Er, Cr: YSGG and Er: YAG that 

perform a selective removal of affected tissue, 

sealing dentinal tubules and protect the pulp 

[13,14]. 

Polimerization of composite resins 

The Argon Laser used for this purpose 

increases the depth and quality of 

polymerization, bending strength, adhesion to 

dental structures, reduces enamel acid 

solubility and the time required for activation. 

Soft tissue surgery 

Lasers have been used for surgical 

purposes for almost two decades in many 

branches of medicine; The reported dental 

applications are mainly for soft tissue 

incisions and for the controlled destruction of 

different oral pathogens. 

Pediatric frenectomy can be 

performed even in the newborn, when there is 

an adequate feeding incapacity; In the child 

and adolescent it can be used to correct some 

speech deficiencies or orthodontic problems 

caused by the size or insertion of the frenum 

[15]. For this purpose, all wavelengths can be 

used, but diodes, CO2, Nd: YAG have an 

extra benefit due to their increased hemostatic 

capacity, which is particularly useful for 

patients with clotting disorders [16,17]. 

Another use is the treatment of pericoronaritis 

of erupting teeth, the most often affected 

being the molar of the foremost condition, 

which may cause discomfort, swelling and 

congestion, the laser can be used to expose the 

crown of the tooth involved. Its great 

advantage is that, as a rule, it does not require 

the application of local anesthetics, but the 

necessary measures must be taken not to 

touch the underlying tooth, as enamel damage 
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may occur, however this can be avoided if 

proper settings are used. 

Removal of hypertrophic gingival 

tissues of various etiologies such as 

congenital, drug-related or poor hygiene in an 

orthodontic patient can easily be 

accomplished by this method, the great 

advantage being that the wound does not 

require a suture.  

Clinical case: 

Patient of 16 years old with both upper 

canines impacted. After the surgery during 

orthodontic traction the canines became 

stagnant because of the hypertrophic gingival 

tissue. Gingivectomy was recommended in 

order to facilitate orthodontic tooth movement 

which was stagnant for 4 months. 

 
Fig. 1 and 2 ilustrate the initial situation 

 

 
Fig. 3 and 4: Laser removal of soft tissue and the post-op final view. Note the deep colour of the 

ablated tissue due to the highly inflamed tissue. 

 

The surgery was preformed using a 

Diode laser with 2,5 W, CW, which had the 

advantage of an excelent hemostasis on a 

highly inflamed tissue.  

Likewise, lasers can also be used to 

quickly and safely remove fibrotic lesions, 

mucoceles, but also for the removal of 

excisional biopsies, respecting the oncological 

safety limits. 

The diode laser is used to relieve the 

symptoms of labia and throat herpes; Some 

studies showing a shorter healing time 

[18,19]. 

Tooth whitening.The main mode of 

action is thermal: laser light is transformed 

into heat when it interacts with the bleaching 

gel, accelerating the oxidation of the peroxide 

in the substance, the mechanism necessary to 

produce the whitening. 

Treatment of dentine hipersensibility. 

The mechanism of action involves the 

narrowing or occlusion of dentinal tubules and 

analgesia by reducing nerve transmission [20]. 

Analgesia. 

The phenomenon by which the laser 

induces analgesia is not well understood but 

researchers have hypothesized that the 

interference of certain wavelengths with the 

sodium pump mechanism changes the 

permeability of cell membrane that 

temporarily alter the nerve terminals of 

neurons by blocking the depolarization of the 

A and C fibers. To this end, the pulsed Nd: 

YAG laser was the most studied. 

Pulp therapy. The benefits seen in 

dentinal tubing closure and anesthetic effect 

have led to the use of lasers in deep, 

hypersensitive cavities, but also in pulpitis 

cases [21]. Practitioners can safely perform 

indirect but also direct pulp cappings , but 

there is a need to use energies below 2W and 

less than 20 pulses / sec in order to not affect 
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negatively the pulp and produce the desired 

stimulant effect. Lasers have the advantage of 

effectively controlling the bleeding that 

occurs when opening the pulp cavity and 

providing a sterilization of it [22]. After laser 

treatment in order to protect the pulp , apply 

calcium hydroxide or MTA (mineral trioxide 

aggregate) and then a cement to make a 

proper sealing. Moritz et al. In a study on the 

action of the CO2 laser in direct pulp capping, 

reported a 93% success rate after 2 years, 

concluding that this type of laser is valuable in 

treatment [23]. 

Partial laser pulpotomy was one of the 

most anticipated endodontic treatments. One 

can use CO2, Nd: YAG, Er, Cr: YSGG, Er: 

YAG lasers with 1-4W settings, flashing 

intermittently to prevent excessive pulse 

exposure. Ehihara reported that in laser-

treated teeth, healing was better than in 

control cases and at 4 and 12 weeks 

postoperatively, it highlighted the formation 

of the dentinal barrier [24]. 

The laser provides effective 

disinfection of the infected root canals and is 

particularly useful for treating difficult-to-

access canals due to an atypical morphology. 

Nonvital teeth have a higher fracture risk, and 

now there are ways to increase their resistance 

to fractures by using Nd: YAG or CO2 type 

lasers. Failure of apical resections occurs 

usually due to microleakage, and laser can be 

used to improve the therapeutic success by 

closing the exposed dentinal canals. 

Photo-bio stimulation. 

Low-level laser therapy (LLLT) is an 

innovative method used to induce tissue 

regeneration and to reduce post-op discomfort 

after certain surgical procedures without 

producing adverse effects [25, 26]. LLLT 

works through a mechanism of 

„„photobiostimulation,‟‟ which stimulates soft 

tissue healing, reduces inflammation, provides 

nonpharmacological pain relief, improves the 

tensile strength of the wound, and increases 

the speed of healing, has an analgesic effect as 

a result of increased endorphin release, 

immunostimulation, increased anti-oxidant 

activity in the blood, stabilising lipid 

peroxidation in cell membranes, stimulation 

of erythropoiesis, vasodilatation and the 

normalisation of the acid-base balance. 

However, the exact biological mechanisms by 

which photobiostimulation operates are not 

fully understood. It has been suggested that 

LLLT is able to reduce pain by the synthesis, 

release, and metabolism of biochemical 

substances that include increases in 

bendorphin and nitric oxide production, 

inhibition of C-fiber afferent nerve 

depolarization, axonal sprouting and nerve 

cell regeneration, decreases in bradykinin 

levels, increases in acetylcholine release, or 

ion channel normalization [27,28]. 

Various clinical and histological studies 

investigating the application of LLLT to 

dental tissues have shown its potential to 

reduce the pulpal inflammation, decrease 

pain, preserve the dental pulp vitality and 

improve healing. It is less invasive, non 

pharmaceutical, economical and there are no 

side effects reported [29,30]. 

Advantages of laser therapy used in 

pedodontics are innumerable: accuracy in 

tissue removal due to a good view of the 

operator field; increased compliance 

(especially in children) due to the absence of 

vibrations caused by rotative instruments; 

hemostatic effect by occluding blood vessels; 

wound sterilization due to the effect on 

microorganisms; reducing inflammation and 

postoperative edema by closing the lymphatic 

vessels; reduced or absent postoperative pain 

as nerve endings are closed; the absence of 

postoperative scars with excellent wound 

healing; lack of need for sutures or dressings; 

reducing the cariogenic activity of laser 

prepared cavities; reduced operating time. 

Conclusion 

Considering all of the above, laser may be an 

appropriate alternative for many conventional 

procedures in pediatric dentistry. Children are 

often more cooperative when laser is used for 

dental treatments due to its minimal invasion, 

this results in greater satisfaction of children 

and parents and increases the quality of 

treatment. 
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