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Abstract
LASER is an acronym of Light Amplification by the Stimulated Emission of Radiation. Technological advancements have maxi-

mized popularity and access to laser use with increased patient expectations for painless and noninvasive procedures. In recent

years, laser has spread their applications from diagnosis to preventive procedures, making them an efficient and valuable tool for
dental surgeon in near future. This article summarizes evidence‑based published studies on the applications of lasers in current
day’s clinical practice in dentistry.
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Introduction
The term Laser is an acronym for ‘Light Amplification by the

Stimulated Emission of Radiation’. Since its introduction in Dentist-

ry from1960s, it has attracted a lot of clinicians and researchers.
The painless and bloodless nature of laser has gained a variety of
applications in dentistry. Lasers in various soft tissue and hard tissue applications are considered by dental practitioners [1]. Based
on the laser’s nature of interaction with oral tissues, it has been
used as an adjunctive aid in dentistry.

Brief history of lasers [2,3]:
•

•

In 1917, Albert Einstein theorized photoelectric amplification which forms the base for laser technology.

In the 1960s Nd: YAG (neodymium treated with yttrium‑alu-

minum‑garnet) was developed for dental hard tissue appli•
•

cation.

Argon laser was developed in 1962.

Ruby laser is the first type of laser used for the coagulation
of tissues.
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•

•

Following this, in the 1970s CO2 laser was introduced for
dental application.

to bleeding during the procedure and postoperative discomfort. With the advent of lasers in the past few decades, the

Soft tissue applications:

laser is preferred for gingivectomy both by patients and den-

tal professionals. Diode laser is the laser of choice for such

Wound healing: Laser has its effect on the maturation and

procedures. Diode lasers are well absorbed by pigmented

migration of fibroblasts which greatly affects the tensile

tissues and are deep penetrating, controlling hemostasis.

strength of wounds. At low doses, it stimulates cell prolifera-

Laser gingivectomy is indicated for exposure of crown for

tion whereas at high doses it is suppressive. Low‑level laser

orthodontic procedures such as placement of molar band

treatment (LLLT) induces myofibroblast transformation as

and brackets. Diode lasers are used in the depigmentation of

soon as 24 hours of laser therapy. LLLT has been used in re-

gingiva for esthetic purposes [8]. Hypertrophic tissue could

current apthous stomatitis, after pulpotomy, mucositis, and

be gently excised using lasers. It is also indicated in the re-

oropharyngeal ulceration in patients undertaking radiother•

moval of tissue overgrown around brackets, implants, and

apy for head and neck cancer [4].

Frenectomy: The aberrant labial frenum is often associated

•

with midline diastema and is indicated for frenectomy. La-

Photodynamic therapy (PDT): PDT has been indicated in
mous cell carcinoma. It works in the same principle as PAD.

done after the closure of diastema. Aberrant lingual frenum

It produces reactive oxygen species which causes destruc-

leads to functional difficulties such as speaking difficulty,

swallowing issues. Laser-assisted frenectomy is preferred

tion of cells and the vascular unit, eventually resulting in

with laser frenectomy is simple and patient-friendly.

cells via activating macrophages and T lymphocytes. Current

cell death and necrosis. This, in turn, stimulates the host

nowadays as it is a painless, bloodless procedure and doesn’t

immune response and induces immunity against malignant

require suturing or surgical packs [5]. Post-operative care

evidence shows that tumor necrosis factor-alpha (TNF-a) is

Apthous ulcer: Photostimulation of laser therapy in apthous

activated via PDT. TNF-a is a prominent cytokine meant for

ulcer and herpes labialis provides symptomatic relief from

host immune activity. Research studies have demonstrated

pain and promotes healing [6]. Treatment with laser dur-

good results for the PDT treatment of carcinoma-in-situ and

ing prodromal stages seems to arrest vesicle formation and

thereby accelerates the healing process. It also reduces the
•

impacted third molars.

the management of malignancies such as multi‑focal squa-

ser-assisted frenectomy is a simple procedure that is usually

•

Gingivectomy and Tissue removal: Conventional gingivec-

tomy using a scalpel is not preferred nowadays as it leads

Applications in dentistry

•
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recurrence rate of lesions.

Photoactivated dye disinfection: Lasers at low power

mode are used for photochemical activation of oxygen‑releasing dyes. This causes membrane and DNA destruction

of microorganisms. The photoactivated dye (PAD) technique
employs the use of visible red semiconductor diode lasers
and toluidine blue dye. This technique is known to be effective against bacterial colonies in dental biofilm which are
strongly resistant to antibiotics. This procedure can be applied effectively for the destruction of Gram‑positive bacte-

ria (including Methicillin‑resistant Staphylococcus aureus
(MRSA)), Gram‑negative bacteria, fungi, and viruses [7]. It
has been used in periodontitis, root canal therapy, deep caries, and peri-implantitis.

squamous cell carcinoma of the oral cavity, with positive response rates being 90% approximately [9].

Hard tissue application
•

Cavity preparation: Er: YAG laser has been used in caries removal and cavity preparation around enamel and dentin without causing any detrimental effect on pulp. Caries removal using a laser doesn’t require a water coolant system. It is similar

to air‑rotor devices but the floor of the cavity preparation is

not found to be as smooth as conventional preparation. Caries
removal and tooth preparation can be done using an erbium

laser [10]. It protects the sound tooth structure while inter-

acting with the diseased tissue. The Er: YAG laser is known to

remove glass ionomer cement and composite resin from the
tooth surface.
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•

Photochemical effect: High-intensity light from argon la-

ser initiates polymerization of light cured dental materials
using camphoroquinone as a photoinitiator. The laser light
energy from argon laser alters the microstructure of enamel

and dentin surface and reduces the recurrence rate of car-

ies. Vargas., et al. stated that argon laser can result in rapid
polymerization of the composite when compared with con-

ventional visible lights [11]. The bleaching effect depends
on the absorption of green light results in the chelation of

compounds such as apatite’s, porphyrins. Argon and Potassium Titanyl Phosphate (KTiOPO4, KTP) lasers can produce
better results in cases that are completely unresponsive to
•

conventional photothermal ‘power’ bleaching.

Etching: Erbium laser has been used in the etching of tooth

structures as an alternative to conventional etching. However, the quality of etching seems to be inferior to conventional
•

etching [12].

Dentinal Hypersensitivity: Desensitizing agents are commonly used for hypersensitivity of dentin. Er: YAG laser has

been recently researched for the management of dentinal
hypersensitivity. The results of the clinical research show
better results for laser therapy than conventional therapy. In

addition, the results with laser treatment seem to give posi•

tive results for a longer period of time [13].

E-model Preparation: Scanning of dental tissues with a la-

ser creates a 3D model of dental structures. This makes the
working environment easier for the dental professional team

•

Conclusion

Lasers are considered a much-needed advancement in the pres-

ent day’s world. Laser‑based technology promises a better future

in dentistry in terms of diagnosis and management of oral diseases.

It is highly expected that lasers will contribute to most dental practices all around the world mainly due to their minimally invasive
approach. The significant contribution of lasers in modern dental

practice has served as an adjunct to conventional dental proce-

dures. Further studies are required to further evaluate the benefi-

cial effects of lasers since laser usage has taken a rapid growth in
this advanced technological era.
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