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ABSTRACT 

Objectives: The purpose of this review was to evaluate the literature on the applications and results for soft 

tissue of the laser therapy in pediatric dentistry. Material and method: An electronic search was performed in 

the PubMed, ProQuest, Medline and Google Scholar databases, using MeSH terms. Results: Laser-assisted 

therapy can offer new treatment possibilities, simplify dental procedures, reduce postoperative sensitivity and 

the need for postoperative medication due to laser-induced biostimulation and anti-inflammatory and analgesic 

effects. All wavelengths produce incision and vaporization of oral tissues, along with a high bactericidal and 

hemostatic effect. Conclusions: The laser offers innovative, fast, minimally invasive and painless therapies for 

children's oral soft tissues. Laser treatment for soft tissue includes labial, lingual phrenectomy, operculectomy, 

gingivectomy / gingivoplasty, excisional removal of oral pathologies with biopsy and treatment of aphthous 

stomatitis and herpes lesions. 

Keywords: child, dental laser, oral soft tissue. 

 

INTRODUCTION 

The term "LASER" is an acronym for 

Light Amplification by Stimulated Emission 

of Radiation. 

Laser technology has recently been 

introduced to the field of medicine in order to 

address the diagnostic and therapeutic needs 

of patients (Martens LC 2003). The theory of 

stimulated emissions discussed by Einstein in 

1916 (Gross AJ, Herrmann TR 2007) later 

resulted in development of the first working 

laser by Theodore Maiman on May 16, 1960 

using a synthetic ruby crystal (Javan A et al. 

1961). In 1962, seven Romanian physicists 

led by I. Agârbiceanu wrote the scientific 

communication of the first Romanian laser - 

the infrared He-Ne gas laser. The release was 

sent to the third International Congress of 

Quantum Electronics in Paris in February 

1963 and Romania became, officially, the 

fourth country in the world to have an 

operational laser of its own design and 

construction (Timuș C 2018). 

The first laser application in dentistry was 

for oral soft tissue surgery (Aoki A et al. 

2008). The laser served as a scalpel by cutting 

or ablating the tissue using the energy of laser 

light. Its mechanism of action is through the 

intensified light generated by the stimulation 

of a synthetic material inside a light chamber. 

Because contemporary dentistry relies on 

the use of minimally invasive procedures, 
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laser can serve as a favorable alternative by 

maintaining a dry environment that improves 

the clinician's visibility of the work area. 

Moreover, the replacement of sharp dental 

instruments with laser, attracts more patients 

in dental clinics (Straussa R et al. 2006). 

However, laser therapy has some 

shortcomings as well such as high cost, 

difficult accessibility, its dangerous nature if 

safety measures are not followed, not being 

applicable in all fields of dentistry, inability 

to remove metal restorations and thermal 

damage to soft tissues (Boj JR and et al. 

2005). 

The American Academy of Pediatric 

Dentistry (AAPD) recognises the use of laser 

as beneficial in restorative dentistry and soft 

tissues treatments for infants and children, 

including patients whith special health care 

needs (AAPD, 2013). 

Pedodontists try to create a pleasant 

memory of the child's first dental visit using 

new, minimally invasive technologies to help 

him establish good dental habits (Widmer R 

2002). Having a less painful first dental 

experience by using modern technology, such 

as laser, would be an effective preventive and 

therapeutic strategy. 

 

Types of Lasers used for oral soft tissue 

pathology 

The most commonly used lasers in 

dentistry include holmium yttrium aluminium 

garnet (HO:YAG), neodymium-doped 

yttrium aluminium garnet (Nd:YAG), carbon 

dioxide laser (CO2), erbium-doped yttrium 

aluminum garnet (Er:YAG), neodymium 

doped yttrium aluminum perovskite 

(Nd:YAP), gallium arsenide (GaAs) (diode), 

erbium, chromium doped yttrium scandium 

gallium garnet (Er-Cr:YSGG) and argon 

lasers. Only a few of these have applications 

for oral soft tissues: CO2 laser (10600 nm), 

Nd: YAG (1064 nm), Argon (572 nm), Diode 

(810 or 980 nm) and HO: YAG (2100 nm) 

(Boj J. 2005). 

 

MATERIAL AND METHOD 

Articles accessed using the PubMed, 

ProQuest, Medline and Google Scholar 

databases were evaluated to find relevant 

articles published from 1960 to 2020, using as 

search terms (MeSH): "oral soft tissue", 

"dental laser", "pediatric dentistry” and 

“children”. The literature evaluation was also 

done by searching for printed publications, 

with the same examination criteria as for 

electronic search. 

 

RESULTS 

The lasers applications for soft tissue in 

pediatric dentistry are in oral, periodontal and 

orthodontic pathologies (Olivi et al. 2009, 

2011a). The advantages of laser surgical 

technique compared to conventional 

procedures are listed in Table 1. 

Consequently, laser therapy can improve the 

quality of results, maintaining patient 

acceptance and compliance (Parkins, 2000; 

Boj et al., 2005; Haytac and Ozcelik, 2006; 

Genovese and Olivi, 2008; Kara, 2008; 

Akpinar et al., 2015). 

 

Operative Advantages 

Safety No scalpel or cutting instruments 

Precision Excellent operative view due to 

the bleeding control 

Ease Simple and rapid to use 

Painless Less use of local anaesthesia or no 

anaesthesia are required 

Approach Improvement of patients’ 

compliance 

Clinical Advantages 

Decontaminating 

Effect 

Reduced incidence of 

postoperative swelling 

Hemostatic effect Excellent coagulation effect 

Fast Possibility for no sutures 

Post-operative Often asymptomatic with less 
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recovery need for analgesics and anti-

inflammatory medications 

Table 1. Advantages of laser on soft tissue 

compared to conventional procedures. 

The thermal effect produces several 

alterations related to the different 

temperatures that are reached in the tissue and 

is closely linked to the parameters and 

techniques used (Miserendino and Pick, 

1995). The temperature rise in the tissue 

produces a direct and indirect lethal effect on 

bacterial cells, inducing an important 

decontaminating effect in the surgical area. 

Temperature around 100°C produce incision 

and or vaporisation of the target tissue 

(gingiva, mucosa, frenulum and oral 

pathologies). Temperature between 60°–

100°C allows for effective coagulation. 

Temperature above 100 °C produces 

carbonisation with typical black spots. 

Together with the wavelength chosen, are 

also important energy, emission mode, pulse 

repetition rate, water spray, fluence and 

operative mode. 

A systematic review from 2019 by 

Protasio et al. suggests that labial 

frenectomies performed with high-intensity 

surgical lasers are faster and provide a better 

prognosis for pain and discomfort during 

speech and mastication than those performed 

with the conventional scalpel. 

 

Laser applications on oral pathologies 

Elimination of abnormal gingival lesions 

due to improper tooth movements, treatment 

of drug-induced gingival hyperplasia, 

resection of fibroma, aphthous lesions, herpes 

labialis, mucocele and pyogenic granuloma 

and also esthetic procedures are among other 

applications of lasers. (Ramazani și colab. 

2012, Parkins F 2000). 

CO2 laser can be used for surgical 

resection of vascular tumors in the oral cavity 

and gingival enlargement due to the use of 

cyclosporine. This laser has the advantages of 

disinfection and coagulation in comparison 

with surgical scalpel (Monteiro LS și colab. 

2013, Guelmann M și colab. 2003).  

A 2017 study by Jahromi NZ et al. showed 

analgesic effects on recurrent aphthous 

stomatitis using high intensity laser levels, 

but no cure was observed. 

 

Laser applications in periodontics 

The decontaminating effect of different 

laser wavelengths is used for pocket 

treatment. The photothermal effect can also 

provide curettage of the infected epitelium 

and induce the formation of a stable fibrin 

clot at the opening of the pocket (Matarese et 

al., 2017; Roncati et al., 2017). 

However, treatment of young patients 

affected by juvenile and aggressive 

periodontitis is scarcely documentated. A 

study compared surgical traditional treatment 

to non surgical Nd:YAG laser therapy, and 

laser resulted as a valid alternative to 

conventional therapy, in relation to the young 

age of the patients, expecially in individuals 

with increased anaesthesiological risk and/or 

with coagulation and platelet function 

disorders (Mummolo et al., 2008). However, 

more clinical and experimental studies are 

required to validate this alternative therapy. 

 

Laser application in orthodontics 

Many clinical conditions need soft tissue 

treatment before, during and after orthodontic 

therapy. Among the many applications of 

laser in orthodontics, labial frenectomy and 

lingual frenum release are the most common 

and documented ones: many authors reported 

less postoperative pain, discomfort and fewer 

functional complications (speaking and 

chewing) compared to the traditional 

technique (Haytac și Ozcelik, 2006; Kara 

2008, Crippa și colab. 2016). Researchers 

have also shown that low-level laser therapy 

accelerates orthodontic tooth movement and 

enhacements tooth eruption (Cruz DR et al. 
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2004). 

 

  CONCLUSION 

Considering all the aforementioned, laser 

can be a suitable alternative for many 

conventional procedures in pediatric 

dentistry. Decreasing the risk of infection, 

swelling and inflammation, reducing 

bleeding, enhancing soft tissue healing, pain 

relief and reducing gag reflex are among the 

applications of laser in pediatric dentistry. 

Children are often more cooperative when 

laser is used for dental treatments due to its 

minimal invasiveness. This results in higher 

satisfaction of children and their parents and 

increases the quality of service. Due to the 

diversity of this subject, further studies are 

required on the efficacy of laser application 

for dental procedures particularly in pediatric 

dentistry. 

Laser seems to soon become the gold 

standard in pediatric dentistry (Ramazani et 

al. 2010). 
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