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Abstract

The objective of implementing newer techniques in dentistry is to overcome the shortcomings of traditional ones. Dentistry, being
a dynamic field, is always on the lookout for innovative techniques, and embracing newer technology has indeed improved patient
care in many ways. Lasersare being used as an adjunct or alternative tool to conventional dental procedures. Many dental disciplines
such as oral surgery, oral medicine, periodontics, paediatric dentistry, implantology, and operative dentistry have benefitted from
the use of laser technology. Lasers have become an invaluable tool in many procedures, including caries removal, caries decontami-
nation, caries prevention, cavity preparation, soft tissue surgeries, root canal decontamination, analgesic and anti-inflammatory
effects, to name a few. Laser treatment in dentistry can be quicker and more efficient. Other benefits would include markedly less
pain, lack of bleeding, minimal need of anaesthesia and reduced postoperative discomfort. Also, patients may be able to resume
their daily activities shortly after the treatment is rendered, owing to faster healing. However, the caveat would be that adequate
training is a mandatory prerequisite before handling patients with these powerful instruments. This article briefly reviews the basic
science of lasers and gives a brief account on the updates of their diverse applications in the general dental practice.
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Introduction
Dentistry, being a dynamic field, is always on the lookout for in-

LASER is an acronym for ‘Light Amplification by the Stimulated
Emission of Radiation’ and was introduced by Gordon Gould [1].
As the acronym goes, laser is a device that generates light through
a process of optical amplification based on the stimulated emis-
sion of electromagnetic radiation |2]. Historically, dental lasers
were first introduced by Ralph H. Stern and Reidar Sognnaes,
who used a ruby laser to vaporize enamel and dentin. Although
they were successful in the ablation of the hard tissues, the proce-
dure caused an unhealthy increase in temperature, which injured
the pulp [3]. Because of this undesirable collateral damage, usage
of dental lasers was put on hold for over two decades until the
successful application of the Neodymium Yttrium Aluminium
Garnet (Nd:YAG) lasers by Terry Myers in 1989. This was further
approved by the FDA (food and drug administration), USA [4]
and from then on, over the last three decades, lasers have been
used in various aspects of dentistry, with immense success and
advancements.
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novative and advanced materials and techniques and embracing
such innovative technology has improved patient care in many
ways. The objective of implementing newer techniques and ma-
terials in dentistry is to overcome the shortcomings of traditional
ones. Lasers are being used as an adjunct or alternative instrument
to conventional dental procedures. Many dental disciplines such
as oral surgery, oral medicine, periodontics, paediatric dentistry,
implantology, and operative dentistry have benefitted from the
use of laser technology. Lasers have become an invaluable tool in
many procedures, including caries removal [5], caries decontami-
nation [0], caries prevention 7|, cavity preparation [8], soft tis-
sue surgery |9], root canal decontamination [10] and anti-inflam-
matory effects [11]. Laser treatment in dentistry can be quicker
and more efficient. Other benefits would include markedly less
pain, lack of bleeding, nominal need of anaesthesia, and minimal
postoperative discomfort. Also, patients may be able to resume
their daily activities shortly after the treatment is rendered, owing
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to faster healing. This article briefly reviews the basic science of
lasers and gives a brief account on the updates of their diverse
applications in general dental practice.

Laser Physics

In laser technology, a laser beam is created from a substance
known as an active medium. When the active medium is stimu-
lated by light or electricity it produces photons of a specific wave-
length. This laser light has coherent, polarized, and monochro-
matic electromagnetic waves within a narrow frequency range
[12]. Laser light is called monochromatic because the beam is
made of a single wavelength of light. Unlike ordinary light, la-
ser light travels in one direction (unidirectional). Coherence is the
property that allows the light beam to travel in a single wavelength
with the peaks and valleys in unison. The degree of penetration
of the laser light into the tissues is determined by the wavelength
of the light used [13]. In dentistry, the available commercial dental
lasers are in the range of 377nm to 10,600nm and are all nonion-
izing electromagnetic radiation without causing any mutations to
the cellular DNA components like gamma-rays and X-rays [14].
The emission wavelengths are either within the visible or invisible
infra-red, non-ionizing portion of the electromagnetic spectrum.
Hence they emit cither a visible wavelength of light or an invisible
infrared or UV light [15]. Energy absorbed during laser therapy
is dependent on the wavelength and characteristics of the tissue
such as pigmentation, water content, etc. The principal interaction
between tissue and the laser light is photothermic, in which the la-
ser energy is converted to heat energy. In clinical settings, this heat
energy can be directed to be used for three different effects such
as incision or excision, ablation or vaporization and haemostasis
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or coagulation [16-18].

A laser unit consists of a laser medium placed within an optical
resonant cavity. It is connected to a power supply and a cooling
system that can be controlled. The resonant optical cavity in which
the lasing medium is placed, houses two mirrors placed away from
each other at some distance and aligned in such a way that their re-
flecting surfaces face each other (Figure 1) [15]. Photons bounce
back and forth off the mirrors and re-enter the medium to stimu-
late the release of more photons, and thus generating light. This
high-intensity light will bounce back and forth many times across
the laser medium increasing in power with each bounce. A par-
tially reflective mirror is placed within the cavity which reflects
about 80% of the incident light while 20% of the light leaks back
into the cavity. This leaked light is the monochromatic, and unidi-
rectional beam of laser light. Laser light gets converted from the
power pumped into the laser medium. Some of the input power is
converted into heat, raising the temperature of the laser medium.
Any light energy that does not pass perpendicularly between the
two reflective mirrors will go astray and be lost as heat which has
to be removed from the resonant cavity. This is done by a cooling
system, which maintains the temperature of the laser medium at
an optimal level, consistent with the maximum lasing efficiency.
Laser power and other parameters are also controlled by a micro-
chip/microprocessor placed within the unit [15].

Laser Tissue Interactions

When laser light comes in contact with oral tissues, one or more
of these four possible interactions can occur such as absorption,
reflection, transmission, or scattering (Figure 2) [19]. Animal cells

Figure 1. Schematic Representation of the Components of a Laser Unit.
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Figure 2. Schematic Representation of Laser-Tissue Interactions.
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contain water molecules and specific photon absorbing molecules
called chromophores, which absorb light energy. When laser light
penetrates a tissue site, absorption of the photons by the chro-
matophores and water takes place. The absorbed light energy
then gets converted to another form of energy like thermal and/
or mechanical energy. Absorption is the most vital interaction
among all the laser-tissue interactions, in which transference of
energy to the tissue takes place, and the desired clinical effect is
exerted. It is also important to note that the absorption charac-
teristics of the photonic emission by a particular wavelength of
a laser light are different for the same tissues. The amount of
absorption of the laser light is directly proportional to the wa-
ter content of the tissue, which means that absorption is more
in tissues with higher water content. During reflection, there is
no penetration or absorption of the laser beam. Instead the light
bounces off the tissue surface. During the tissue interaction of
transmission, the laser beam penetrates through the superficial
layers to interact with the deeper tissues and is unchanged. Scat-
tering is the phenomenon wherein the laser beam gets scattered in
many directions after penetrating the tissue, without producing a
noticeable effect within the tissue. Among the four tissue interac-
tion phenomena, the least useful are reflection and scattering, with
absorption being the most important. In the wavelength range of
600—1600 nm, there is more scattering when compared to absorp-
tion, and penetration to a depth of 8-10 mm would occur. At the
same time, due to backscattering, the intensity of the reflected
light would increase to about 35-70% of the total incident light
[20].

Biological Effects of Laser light

Apart from the four laser-tissue interactions, there are biological
effects that occur once the light has interacted with the tissues.
They are photochemical reactions (such as tissue fluorescence,
photodynamic effects, photomodulation or biomodulation) pho-
tothermal effects, photodisruptive or photoacoustic effects, and
photoplasmolysis [15, 20].

Photochemical Reactions

When naturally occurring, chromophores absorb certain wave-
lengths of laser light certain biochemical reactions take place
at the cellular level. These effects are seen due chemical energy
caused by photons within tissues, and include tissue fluorescence,
photomodulation or biomodulation, and photodynamic effects
[15, 20].

Tissue Fluorescence

It is the property of some atoms and molecules to absorb light
at a particular wavelength and subsequently emit light of a longer
wavelength after a brief interval of time. This property in laser
therapy is useful in hard tissue management. When a tooth with
an active catious lesion is exposed to a suitable laser beam (655
nm), fluorescence can be seen. The amount of fluorescence is
dependent on the size of the lesion, and is therefore useful in
diagnosing and managing eatly carious lesions [13].

Photomodulation or Biostimulation

This is also known as low level laser therapy. When appropriate
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wavelengths of laser light are used, photomodulation or biomod-
ulation can hasten the healing process of injuries, increase blood
flow, and reduce pain and swelling, through biological processes
such as increased collagen and bone synthesis, fibroblast prolif-
eration, enhanced efficacy of leucocyte phagocytosis, etc. In den-
tistry, biostimulation is used mostly for post-operative healing and
ulcerations like recurrent herpes and aphthous. Usually, the laser
light is used in non-contact mode while performing biostimula-
tion [21, 22].

Photodynamic Effects

Under light excitation, reactive oxygen species can be generated
which cause cellular toxicity and other biological effects. Photody-
namic effect is employed in photodynamic therapy and disinfec-
tion wherein the reactive oxygen species are generated following
laser excitation to produce the desired biological effect [22].

Photothermal Effect

The property of absorbing laser energy and transforming it to
heat energy is photothermal effect. This heat energy is then used
to perform work on soft tissues in the form of placing incision,
initiating coagulation, ablation and photopyrolysis. In hard tissues,
photothermal effects can be used to vaporize enamel and dentin.
However, due to the excessive heat produced utmost care must be
taken to prevent tissue injuries 15, 20].

Photodisruptive Effects

This property is also known as photo-acoustic effect. When high
powered, pulsed, and short bursts of laser light is made to interact
with tissue, the water molecules within the tissue undergo rapid
thermal expansion. This in turn causes thermo-mechanical acous-
tic shock waves that can cause ablation and disrupt hard tissues.
The high ablation efficiency of certain lasers such as Erbium la-
sers is detived from the micro-explosion of the superheated water
molecules within the tissues that have absorbed the laser energy.
However, the resultant effect causes pulverization of the tissues
through the photomechanical ablation, rather than vaporization.
Thus, the shock waves do not cause any thermal damage as there
is almost no tesidual heat created [20].

Photoplasmolysis

When energy from the laser light is absorbed by tissue, electrically
charged ions exist in a “plasma” state which is a semi-gaseous,
high energy state and is not solid, liquid or gas. This plasma state
is maintained by the absorption of the laser energy and through
electron vibrations causes rapid expansion and contraction pro-
ducing disruptive shock waves that break apart target materials. In
this process, tissue removal is facilitated through the formation of
the ‘plasma’ state ions and molecules [15].

Types of Dental Lasers

Dental lasers may be categorized into three basic groups such as
soft tissue lasers, hard tissue lasers, and non-surgical devices like
diagnostic/composite and photodisinfectionlasers (Flowchatt 1)
[23]. There are also four classes of lasers based on the poten-
tial danger posed to the eyes as a result of their inherent power.
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CD players belong to class 1 lasers while class 2 include the laser
pointers. Low level lasers used in low level laser therapy (LLLT)
belong to class 3 lasers along with CD and DVD writers. Class 4
includes the surgical lasers [2]. Most lasers used in dentistry are
considered class 4 lasers. These lasers require eye protection in
the form of safety glasses for the patient, the clinician, and the
assisting staff [24|. There are many methods of classifying lasers.
They can be classified according to the active element used within
them, that goes through the stimulated quantum transitions, and
creates the light. This could be gas (eg. Carbon dioxide lasers),
liquid (eg. Organic dye laser), solid (eg. Ne: YAG) or semiconduc-
tor diode (eg. hybrid silicon laser). Dental lasers routinely used in
dentistry are summarized in table 1 [25].

The wavelength and frequency of the laser light are another way
of classifying dental lasers. However, these parameters of the
light are dependent on the active element within the laser [20].
They can also be classified based on the type of tissues they are
used on, such as hard tissue lasers (hard lasers) and soft tissue
lasers (soft lasers). Hard lasers are also termed as hot lasers while
soft lasers are known as cold lasers. Lasers that are within the vis-
ible spectrum of light are the Alexandrite laser with 377nm, the
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blue diode laser at 445nm, argon laser at 488nm and 514nm, KTP
(Potassium Titanyl Phosphate) laser at 532nm, and He-Ne (He-
lium Neon) at 632nm. The rest of the laser systems used in den-
tistry fall under the invisible, infra-red portion of the electromag-
netic spectrum. Examples would include the diode laser (805, 808,
810, 830, 940, 980 and 1064nm), Nd:YAG laser (1064nm), the
Erbium family lasers with the Er,Cr:YSGG laser (2780nm) and
Er:YAG laser (2940nm), the CO, laser (9300, 9600 & 10600nm)
[27]. All dental lasers are capable of being absorbed by one or
more components of the soft tissues. The lasers that are under
the infrared umbrella are divided into two main categories: viz.,
the short wavelength lasers in the neat-infrared spectrum (800-
1100nm) and the longer wavelength lasers in the mid and far in-
frared spectrum.

The short wavelength lasers are ideal for soft tissue procedures
because of their tendency for minimal or no interaction with the
dental hard tissues They are selectively absorbed by the vascular
components and tissue pigments in areas of inflammation [28].
They have a low absorption coefficient in water with scattering
into healthy soft tissues to about 0.8-6.0 mm [29]. These lasers ate
ideal for soft tissue procedures such as frenectomy, operculecto-

Flowchart 1. Types od Dental lasers and their Applications.
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Table 1. Types of routinely used dental lasers and their applications.

Construction Laser type Wavelength Delivery system Applications
typ (nm) y sy PP
Gas laser Argon 488,515 Optical fibre soft-tissue incision and ablation,
curing resins, bleaching
. . de-epithelialization of gingiva
Gas laser Carbon dioxide CO, | 966, 10600 WaV(lég;ch{le,rarncu— during periodontal regenerative
ated arm procedures
Gas laser Helium-Neon 633 Optical fibre caries det.ectlon,.dlagnoslg wound
healing, pain reduction
. Potassium-Titanyl- . . .
Solid state Phosphate (K'TP) 532 Optical fibre photochemical bleaching
Solid stat. Nd:YAG 1064 Ontical fib soft-tissue incision and ablation;
o state ' phical Hbre incipient caries temoval
caries removal, cavity preparation
i - in
Solid state ErYAG 2940 Optical fibre, Wave ,
guide, articulated arm enamel and dentin, root canal
preparation
enamel etching, caries removal,
Solid state Er,Cr:YSGG 2780 Optical fibre cavity preparation,
root canal preparation
Semiconductor Diode 63;’3%7(;’8%1 0, Optical fibre Soft-tissue incision and ablation
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my, gingivectomy, gingival troughing, periodontal pocket debride-
ment, second stage implant uncovering, fibroma removal, and
oral biopsy etc [30]. They are also used in direct laser irradiation
in conventional laser endodontic therapy, tooth bleaching, and
dentin desensitization. The longer wavelength lasers exhibit high
absorption coefficient of water. This makes them selective for
soft tissue procedures due to the presence of high-water content
in the oral mucosal tissues. When soft tissue ablation is performed
through vaporisation of the interstitial tissue fluid, fragmenta-
tion of tissue structure is noted, achieving both hard and soft
tissue laser applications at the same time. The lasers under this
category, Er, Cr:YSGG, Er:YAG and CO, lasers, are efficient in
the removal of calculus through scaling & root planning the peri-
odontal pocket, indirect laser irradiation, and photoacoustic effect
in endodontic procedures. They are also useful in the treatment
of inflammatory conditions such as mucositis & periimplantitis,
as well as bone cutting and restorative procedures [21].

Clinical Applications

In health sciences, the most commonly used lasers involve ther-
mal interaction in which heat is generated following irradiation,
which gets converted into controlled temperature rises in small
and specific areas of the target tissues [31]. Microstructural and
physical changes in target tissues occur depending on the rise in
temperature and the laser-tissue interactions. If the lasers used are
of high-power category the effects such as vaporisation, coagula-
tion, and ablation can occur.

Disinfection

The property of photodynamic effects of the laser light on tis-
sues is employed in disinfection. There are certain types of dyes
that can release oxygen species when activated by laser light. They
are called as photoactivated dyes (PAD). The singlet oxygen spe-
cies released by these dyes can be bactericidal because of their
damaging effects exerted on the bacterial membranes and DNA.
This property of PAD can be utilized in disinfection of periodon-
tal pockets [32], root canals [33], deep carious lesions [34] and
periimplantitis [35]. The PAD technique utilises a range of visible
red and near infrared lasers, and systems using low power visible
red semiconductor diode lasers, and toluidine blue dye. It is effec-
tive in killing bacteria in sub-gingival plaque which are resistant to
the action of antimicrobial agents [36]. As visible red light travels
well across dentinal tissue, detection of deep carious lesions can
be made with this property [37]. Photo activated dye therapy does
not possess any deleterious thermal effects on the surrounding
tissues or the cellular components of the oral mucosa such as
fibroblasts or keratinocytes [38]. Neither toluidine blue nor the
oxygen species is injurious to the patients. The residual reactive
oxygen species are cleared by catalase, an enzyme which is always
present in tissues and peripheral circulation [39].

Detection and Diagnosis

Low power laser energy has been used in diagnosis, both in clini-
cal settings and dental research. Low power lasers operate at pow-
ers of 100 milliwatts or less and produce energy in the visible
spectrum (400-700nm wavelength), or in the ultraviolet (200-
400nm), or near infrared regions (700-1500nm) [24]. Diagnosis of
caries and periodontal disease can be achieved by a phenomenon
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known as laser-induced fluorescence. Conventional probing of
enamel with dental probe is discouraged as it can further destroy
the enamel surface and cause cavitation. Photons of 655nm is
emitted at the target tooth surface whereby the bacteria present
within the catious tooth surface or calculus-laden root surface will
display fluorescence. When the laser light irradiates the tooth, it is
absorbed by the organic and inorganic components of the den-
tal tissues, as well as by metabolites such as bacterial porphyrins.
These porphyrins show fluorescence after excitation by red light.
The presence of bacteria in the carious lesions, causes the carious
tissue to exhibit more fluorescence when compared to the healthy
tooth [40]. The laser system usually has a display unit which shows
the number of bacteria present at a particular area of the tooth.
The amount of fluorescence and the number of bacteria dis-
played in the unit would provide a fair idea of the presence of
caries or periodontal disease. It can detect interproximal, occlusal,
and occult carious lesions beneath fissure sealants [41]. Howevert,
this is recommended to be used as an adjunctive tool, and pa-
tient’s clinical examination and radiographs are gold standards for
diagnosing dental caries and periodontal disease [42].

Analgesia, Inflammation and Tissue Repair

Low level laser therapy (LLLT), typically with a wavelength of
about 660nm to 905nm in the red to near infrared region of the
spectrum, are capable of penetrating the skin and soft/hard tis-
sues, and enable photo-biostimulation, and as a result have been
successful in relieving pain, reducing inflammation, and enhanc-
ing tissue repait. The irradiance is usually between 5W/cm? and is
applied to an injury or a painful site for 30-60 seconds, a few times
a week, for several weeks. This results in reduction of inflamma-
tion, relief of pain, and acceleration of tissue regeneration [2]. In
the dental office, pain alleviation for conditions such as aphthous
ulcers and post herpetic neuralgia with LLLT have been suc-
cessfully performed [43, 44|. When LLLT is administered at the
early tingling phase, photostimulation blocks the lesions before
painful vesicles are produced, accelerates the healing time, and
reduces the recurrence of lesion [45]. Pain following tooth move-
ment during orthodontic treatment has been alleviated with the
use of LLLT. LLLT has also been helpful in the acceleration of
orthodontic tooth movement without adverse effects [46]. Pain
produced by dentine hypersensitivity can vary from mild to se-
vere. LLLT has been implemented in the relief of severe dentine
hypersensitivity successfully with rapid results in short duration
of time when compared to desensitizing medications [47]. Post-
operative pain, inflammation, and trismus following third molar
surgery respond well to LLLT and have resulted in the reduction
in these symptoms rapidly [48]. Neuropathic pain conditions such
as post herpetic neuralgia [49], trigeminal neuralgia [50] can also
be treated with LLLT with clinical success.

Photodynamic Therapy

Photodynamic therapy (PDT) is a laser-initiated photochemical
reaction. It is also known as photo-radiotherapy, phototherapy, or
photo-chemotherapy. PDT employs the use of a photoactive dye,
known as photosensitizer, that is activated by the exposure to la-
ser light of a specific wavelength in the presence of oxygen. This
results in the formation of toxic oxygen species such as singlet
oxygen and free radicals. These oxygen species are toxic to cellular
components such as proteins, lipids, nucleic acids, among others
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[51]. PDT has various applications in the dental practice including
treatment of oral cancer, oral microbial infections, and diagnosis
of malignant transformation of oral lesions. PDT uses the com-
bination of the non-toxic photosensitizer and a harmless light to
generate reactive oxygen species that kills tumours cells by direct
tumor cell destruction, vascular shutdown, and activation of the
host immune system [52]. PDT triggers a mixture of apoptotic
and necrotic cell death which is different from most conventional
cytotoxic agents that usually only trigger apoptotic cell death [53].
Oral leucoplakia’s with moderate to severe dysplasia, and oral
lichen planus have seen complete remissions and decreased in-
flammation respectively, following treatment with PDT [54, 55].
Photodynamic antimicrobial chemotherapy (PACT) has been ef-
fective in the treatment of microbial infections like oral bacterial,
fungal, parasitic, and viral infections. Since PDT does not pose
any genotoxic or mutagenic effects, its long-term safety during
treatment is not a concern. PDT also provides a therapeutic ap-
proach in the management of oral biofilms by disruption of the
plaque structure which is vital for homeostasis of biofilms [506].

Caries, Calculus Removal and Cavity Preparation

In restorative dentistry, lasers have been successfully implement-
ed for cavity preparation (8], caries prevention |7], caries decon-
tamination [6] and caries removal |5]. For these procedures, high
intensity lasers, which promote controlled temperature rise in a
small and specific area of dental hard tissues, are needed [31]. The
use of lasers for cavity preparation and caries removal is based
on the ablation mechanism which is also known as explosive
(water-mediated) tissue removal, in which dental hard tissue are
removed by thermal and/or mechanical effect during laser irra-
diation. This mechanism relies on the type of tissue to be irradi-
ated, as well as the characteristics of laser equipment. Ablation
occurs as a result of fast heating of the subsurface water present
in dental hard tissue matrix, and due to the higher interaction with
infrared laser irradiation. The heating of these water molecules
leads to an increase in molecular vibration and, consequently, an
increase in subsurface pressures that can exceed the strength of
the target tissue. The tissue removal is seen at temperatures of
melting point of dental hard tissues and varies according to the
laser wavelength. The most effective lasers used for caries removal
and cavity preparations are the Er: YAG and Er, Cr, YSGG [57].
Based on the same principle, the Er: YAG lasers are also used for
calculus removal and as the bacterial porphyrins in dental calcu-
lus emit strong fluorescence signals, these can be used to control
lasers for scaling. However, since the Er: YAG laser is capable
of ablating tooth substance, removal of enamel calculus is con-
traindicated. Calculus of the subgingival root surface, or exposed
root surface due to gingival recession, or root surface exposed
during periodontal surgery are ideal candidates for removal by
laser [58]. Conventional mechanical treatment of periodontally
diseased root surfaces within the periodontal pocket may have
limitations such as accessibility and bactericidal effect. Lasers have
been found to be effective in removing lipopolysaccharides and
root surface endotoxins and are highly bactericidal against peri-
odontopathogens including P. gingivalis and Actinobacillus actinomy-
cetemcomitans |59].

Soft Tissue Procedures

There are numerous soft tissue procedures which can be per-
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formed with lasers. The vital features of the procedures are con-
trol of bleeding intra-operatively, and reduction in post-operative
pain compared to conventional techniques such as scalpel or elec-
trosurgery. The degree of absorption in target tissue components
determines the type of effect gained by the laser on soft tissues,
and hence, water and haemoglobin content in oral tissues be-
comes important for the efficient absorption of many commonly
used dental lasers. Certain procedures in patients with bleeding
disorders are ideal for lasers with greater haemostatic capabilities
[25]. Lasers are widely used in gingival and periodontal surgeries,
coagulation and haemostasis procedures, incisional and excisional
biopsies of soft tissue lesions, TM] disorders, exposure of im-
plants, pre-prosthetic surgery, etc. In periodontics, laser is a viable
tool for procedures such as frenectomy, gingivectomy and geni-
oplasty, gingival re-sculpting, de-epithelization of reflected petio-
dontal flaps, removal of granulation tissue and crown lengthening
[60]. Incisional and excisional intraoral biopsies can be performed
using lasers of all dental wavelengths. Due to minimal discom-
fort and trauma with excellent hemostasias, postoperative sutures
are minimally used if any [61]. The diode lasers with their wave-
length between 810nm to 980nm, are useful in the treatment of
soft tissue lesions. These have been used successfully for facial
depigmentation, excision of soft tissue lesions such as fibroma,
pyogenic granuloma etc., and vascular lesions [62].

Control of Gag Reflex

It is a well-known fact that acupuncture is commonly used to help
relieve symptoms such as nausea and vomiting, among others.
Gag reflex is a significant deterrent to many procedures such as
placement of x-ray films, tongue retraction, impression taking,
etc., especially in children. The acupuncture points related to nau-
sea is known as Nei Guan or P6 points. These points are located
three finger breadths below the wrist on the inner forearm. Low
level laser stimulation of the PC 6 acupunctute points with 4]/
cm, just before the procedure, appears to be a useful technique
for controlling gag reflex in children [63]. Stimulation of these
points by low level laser energy was also seen to alleviate anxi-
ety, improve oxygen saturation as well as attenuate gag reflex in
children [64].

Nerve Repair and Regeneration

It has been found that in patients with long-term peripheral nerve
injury laser therapy with 780-nm laser phototherapy can progres-
sively improve nerve function, leading to significant functional
recovery of peripheral nerves [65]. In dentistry, although rare, the
most severe complication after the removal of mandibular wis-
dom teeth is injury to the inferior alveolar nerve or the lingual
nerve. Most of the times, these injuries are transient and reversi-
ble. However, in some cases, the damage could be chronic causing
long-term disability. Low level laser therapy has been found with
some success in reducing the chronic sensory nerve impairment
following third molar removal [66]. Another study investigated
the therapeutic effects of 660nm and 880nm photobiomodula-
tion therapy following inferior alveolar nerve crush injury in
Wistar rats. The results suggested that photobiomodulation ther-
apy with the 808nm wavelength enhanced inferior alveolar nerve
regeneration after nerve crush injury [67].
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Conclusion

Laser technology in dentistry has advanced leaps and bounds

since its inception in the 1960’. It offers many useful clinical ap-

plications for general dentists and specialists in the diagnosis and

treatment of patients. The caveat is to propetly train clinicians

to use this technology safely and prudently. Laser procedures

must be performed by those with adequately acquired skill, and

complete understanding of the effects and limitations of this ad-

vanced instrument. In the right hands, it can be a very powerful

adjunctive tool which can help to overcome the setbacks of con-

ventional techniques.
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