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ABSTRACT:

In recent years, laser technology has revolutionized various fields, including modern dental care. This paper explores the
integration of laser technology into dentistry, examining its benefits in terms of precision, patient comfort, and overall
efficacy. Modern laser applications in dentistry encompass procedures ranging from cavity preparation and soft tissue
surgeries to periodontal treatments and teeth whitening. By significantly reducing pain, bleeding, and recovery time, laser
technology offers a more patient-friendly approach. This study investigates the current advancements and discusses future

potential, as well as challenges in adopting this technology widely.
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INTRODUCTION

Dentistry has traditionally been associated with
discomfort and fear, often deterring patients from
seeking timely care. The advent of laser technology in
dental practices promises to change this perception
dramatically. Lasers, through their precise and
minimally invasive nature, have introduced new
possibilities for various dental treatments.:2

The most common types of lasers used in dentistry are
diode lasers, CO2 lasers, Nd:YAG lasers, and erbium
lasers. Each type has specific applications,
advantages, and limitations, but all share the common
goal of improving patient outcomes. This paper aims
to provide a comprehensive overview of laser
technology's current state in dentistry, focusing on its
clinical applications, patient benefits, and the
technological advancements driving its adoption.
Additionally, it addresses the challenges and future
directions in the widespread use of this innovative
technology within dental care.®*

PRINCIPLE OF LASER

Laser, an acronym for Light Amplification by
Stimulated Emission of Radiation, fundamentally
alters the way energy is applied in medical treatments,
including dentistry. The principle behind laser

technology lies in its ability to produce a concentrated
beam of light energy that can be precisely controlled
and directed.25

HOW LASERS WORK

1. Energy Source: Lasers operate by exciting a
medium (gas, liquid, or solid) using an energy
source. This excitement leads to the emission of
photons, or light particles.

2. Stimulated Emission: The energy source
stimulates the medium’s atoms or molecules,
causing them to emit photons. These photons are
emitted in a highly focused and coherent beam,
meaning the light waves are in phase and travel
parallel to each other.

3. Wavelength Specificity: The emitted laser light
has a specific wavelength that determines its
interaction with different tissues. Different types
of dental lasers operate at various wavelengths,
making them suitable for distinct dental
applications. For instance, erbium lasers
(Er:YAG) are ideal for hard tissue work, while
diode and CO2 lasers are effective for soft tissue
procedures.
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VARIOUS APPLICATION OF LASER IN

DENTISTRY

1. Cavity Detection and Treatment

o Detection: Dental lasers are highly effective in
the early detection of cavities. By using laser
light to detect changes in the density of tooth
enamel, dentists can identify cavities before they
become visible or cause pain. This early detection
is crucial for preventing more serious dental
issues

e Treatment: Once a cavity is identified, lasers can
be used to remove the decayed portion of the
tooth. The precision of laser technology allows
for the removal of decay without affecting the
surrounding healthy tooth structure. This method
is less invasive than traditional drills and often
does not require anesthesia, making the
experience more comfortable for the patient.’

. Periodontal Treatment

e Debridement: In the treatment of gum disease,
lasers are used to remove infected tissue and
bacteria from periodontal pockets. This promotes
faster healing and significantly reduces gum
inflammation compared to traditional methods.

e Reshaping Gums: For both medical and
cosmetic benefits, lasers can precisely shape and
contour gums. This process is used in treating
gum disease or improving the aesthetic
appearance of a patient’s smile by addressing
issues such as a "gummy" smile.*

3. Teeth Whitening: Laser teeth whitening
involves applying a bleaching gel to the teeth,
which is then activated by laser light. This
process accelerates the whitening and provides
more pronounced and lasting results compared to
over-the-counter bleaching products.®

4. Soft Tissue Surgery: Lasers are extensively used
in soft tissue surgeries because they offer
precision and reduced bleeding. Common
procedures include frenectomies (removal of the
frenum), excision of benign oral lesions, and gum
reshaping. Patients benefit from faster healing
times and less postoperative discomfort.®

5. Root Canal Treatment:Lasers enhance the
cleaning and disinfection of root canals,
eliminating bacteria more effectively than
traditional techniques. This leads to a higher
success rate for root canal treatments and reduces
the likelihood of future infections.®

6. Biopsy and Lesion Removal: For diagnostic and
treatment purposes, lasers can be used to remove
small amounts of tissue for biopsy or to excise
malignant or benign lesions. The precision of
laser technology ensures that only the targeted

tissue is removed, reducing damage to
surrounding areas and promoting quicker
recovery.®

7. Cold Sore and Canker Sore Relief: Laser
therapy is effective in reducing the pain and
accelerating the healing process of cold sores and

canker sores. Additionally, treating cold sores
with laser can prevent them from reoccurring in
the treated area.*®

8. Orthodontics:Lasers are used in orthodontics to
expose unerupted teeth, making it easier to align
them properly during treatment. This avoids the
need for more invasive surgical procedures and
speeds up the overall orthodontic process.!

In summary, laser technology offers numerous

benefits in dentistry, including enhanced precision,

reduced discomfort, and faster recovery times. These

advancements contribute to significantly improved

patient experiences and outcomes in dental care.

ADVANTAGE AND LIMITATION OF LASER IN
DENTISTRY

Laser technology in dentistry brings a range of
significant advantages. Firstly, it minimizes pain and
discomfort, often eliminating the need for anesthesia
as it reduces the usual pain and discomfort associated
with dental procedures. For patients with dental
anxiety, laser treatments are less intimidating
compared to traditional drills, easing the overall
experience. The precision offered by lasers is
remarkable, allowing dentists to target specific areas
without causing damage to surrounding tissues. This
precision also results in reduced bleeding as lasers
promote blood clotting, thereby minimizing swelling
and ensuring faster healing and recovery.
Additionally, the high-energy beam of lasers sterilizes
the area, which significantly lowers the risk of
bacterial infections. This technology is versatile,
being applicable to various dental procedures,
including cavity preparation, gum surgery, and teeth
whitening. For soft tissue procedures, lasers often
negate the need for sutures due to the minimized
bleeding, further easing the treatment process for
patients.

However, laser technology in dentistry also has its
limitations. One major drawback is the cost; laser
dental equipment is expensive, which can lead to
higher treatment costs for patients. There are also
limitations in the scope of dental procedures that can
be performed using lasers. For instance, large cavities
or certain types of fillings cannot be managed
effectively with laser technology. Furthermore,
dentists require specialized training to operate laser
equipment proficiently and safely, which can be an
additional investment in time and resources. Improper
use of the technology poses a risk of damage to the
teeth or surrounding tissues. Additionally, some laser
procedures may take longer than traditional methods,
which could be inconvenient for both the dentist and
the patient. Despite these challenges, the benefits of
integrating laser technology into dentistry can
significantly enhance patient care when applied
correctly and skillfully.*?
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FUTURE PROSPECTS

The future of laser technology in dentistry looks
promising with ongoing advancements expected to
further enhance its capabilities and accessibility. As
research progresses, we anticipate more versatile and
cost-effective laser systems, making this technology
accessible to a wider range of dental practices and
patients. Improvements in laser precision and control
could lead to even minimally invasive procedures,
further reducing patient discomfort and recovery
times.

Integration with other emerging technologies, such as
artificial intelligence and augmented reality, may
revolutionize diagnostics and treatment planning,
allowing for real-time guidance and enhanced
outcomes. Additionally, as more dental professionals
receive specialized training in laser techniques, we
can expect an increase in the adoption of this
technology, leading to broader awareness and
acceptance among patients.

CONCLUSION

Laser technology is transforming modern dental care
by offering painless, precise, and efficient treatment
options. Its ability to minimize discomfort, reduce
bleeding, and accelerate healing makes it an attractive
choice for both patients and practitioners. Although
there are some limitations and costs associated with
its implementation, ongoing advancements promise a
bright future for laser dentistry.

As the technology continues to evolve, it will likely
become an integral part of dental practices, providing
patients with better experiences and healthier
outcomes.

REFERENCES

1. Stein Duker LI, Grager M, Giffin W, Hikita N, Polido
JC. The Relationship between Dental Fear and Anxiety,
General Anxiety/Fear, Sensory Over-Responsivity, and
Oral Health Behaviors and Outcomes: A Conceptual

10.

11.

12.

Model. Int J Environ Res Public Health. 2022 Feb
18;19(4):2380

Verma SK, Maheshwari S, Singh RK, Chaudhari PK.
Laser in dentistry: An innovative tool in modern dental
practice. Natl J Maxillofac Surg. 2012 Jul;3(2):124-32.
Goldman L, Goldman B, Van Lieu N. Current laser
dentistry. Lasers Surg Med. 1987;6(6):559-62.

Aoki A, Mizutani K, Takasaki AA, Sasaki KM, Nagai
S, Schwarz F, Yoshida I, Eguro T, Zeredo JL, Izumi Y.
Current status of clinical laser applications in
periodontal therapy. Gen Dent. 2008 Nov-
Dec;56(7):674-87; quiz 688-9, 767

Stabholz A, Zeltser R, Sela M, Peretz B, Moshonov J,
Ziskind D, Stabholz A. The use of lasers in dentistry:
principles of operation and clinical applications.
Compend Contin Educ Dent. 2003 Dec;24(12):935-48.
Tzanakakis EC, Skoulas E, Pepelassi E, Koidis P,
Tzoutzas 1G. The Use of Lasers in Dental Materials: A
Review. Materials (Basel). 2021 Jun 18;14(12):3370.
Pagano S, Lombardo G, Orso M, Abraha I, Capobianco
B, Cianetti S. Lasers to prevent dental caries: a
systematic  review. BMJ Open. 2020 Oct
28;10(10):e038638.

De Moor RJ, Verheyen J, Verheyen P, Diachuk A,
Meire MA, De Coster PJ, De Bruyne M, Keulemans F.
Laser teeth bleaching: evaluation of eventual side
effects on enamel and the pulp and the efficiency in
vitro and in vivo.  ScientificWorldJournal.
2015;2015:83540

Azma E, Safavi N. Diode laser application in soft
tissue oral surgery. J Lasers Med Sci. 2013
Fall;4(4):206-11.

Huang Q, Li Z, Lyu P, Zhou X, Fan Y. Current
Applications and Future Directions of Lasers in
Endodontics: A Narrative Review. Bioengineering
(Basel). 2023 Feb 26;10(3):296

Demirsoy KK, Kurt G. Use of Laser Systems in
Orthodontics. Turk J Orthod. 2020 May 22;33(2):133-
140.

Malcangi G, Patano A, Trilli 1, Piras F, Ciocia AM,
Inchingolo AD, Mancini A, Hazballa D, Di Venere D,
Inchingolo F, et al. Therapeutic and Adverse Effects of
Lasers in Dentistry: A Systematic Review. Photonics.
2023; 10(6):650.

92

Journal of Advanced Medical and Dental Sciences Research |Vol. 12| Issue 11| November 2024



	Review Article

