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Abstract 
 

Laser technology has revolutionized the field of dentistry, with its diverse applications for both therapeutic and 
diagnostic treatments.  The objective of this scientific study is to evaluate the advancements, benefits, and challenges 
associated with the use of lasers in modern dental clinics.     Since the 1990s, laser technology has enabled faster healing, 
reduced pain, and increased accuracy, thereby enhancing the outcomes of various dental treatments, including soft and 
hard tissue surgeries, periodontal care, tooth whitening, and cavity preparations. Even if they offer non-invasive 
alternatives with less need for anesthesia, laser technologies face challenges such as high equipment expenses, the 
requirement for specialized training, and a lack of standardization across various dental clinics. The primary focus of 
this review is the different dental treatments that utilize multiple laser types, including diode, CO2, and erbium, as well 
as their respective applications. Despite the significant benefits, concerns have arisen regarding long-term treatment 
outcomes, the high initial cost, and the scarcity of skilled experts. Although laser technology is a great and practical 
approach in dentistry, the review demonstrates that its general acceptance depends on overcoming these challenges 
and undertaking more thorough research to produce clear, evidence-based criteria for its implementation. 
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Introduction 
The integration of laser technology into numerous 

branches of healthcare, including dentistry, has led 

to significant innovations (1). Due to its precision 

and minimal invasiveness, laser technology, which 

creates focused beams of light at specific 

wavelengths, has become increasingly common in 

dentistry (2). The technology was first introduced 

into clinical dentistry in the 1990s, and since then, 

numerous improvements have been made, which is 

why there is no value limitation to its use (3). The 

use of laser technology in clinical dentistry has 

dramatically expanded and diversified, particularly 

in the diagnostic and therapeutic components of 

podiatry. The use of laser technology has thereby 

positively impacted various dental treatments, 

including both soft and hard tissue surgery, 

periodontal therapy, teeth whitening, and cavity 

preparation, in terms of precision, faster healing, 

reduced pain, and overall improved dental 

treatment results (4). Without the use of an 

anesthetic, laser technology offers non-invasive 

alternatives (5). However, some of the 

disadvantages of laser technologies include the 

expensive nature of laser machinery, the costly and 

time-consuming need for specialized training, and 

the lack of standardization in dental practices, 

despite their benefits (6, 7). 

In addition to the significant advantages, concerns 

regarding the long-term therapeutic outcomes, the 

elevated initial cost, and the shortage of qualified 

professionals also arise (8). The analysis indicates 

that, despite the efficacy and rapid nature of laser 

treatments, their overall acceptance hinges on 

resolving these issues, as well as the need for 

comprehensive studies that create transparent and 

evidence-based guidelines for their appropriate 

use (9).  

The application of laser technology in dental 

treatments is associated with high costs and 

limited scope, and requires specialized laser 

training for dental professionals (10). Different and 

specific surgical procedures require different laser 

instruments, as the types of diode lasers, erbium 

lasers, and CO2 lasers vary in terms of laser 
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wavelengths, absorption characteristics, and tissue 

interaction (11). There is an abundance of studies 

documenting the success of laser treatments; 

however, clinical criteria and evidence-based 

guidelines must be well-defined to obtain optimal 

results (12). 

Research into the advantages lasers provide has 

shown less blood loss, reduced pain, and greater 

accuracy in tissue removal. In particular, in small 

businesses or in regions where new technologies 

are not readily available, the lack widespread 

adoption has been due to the steep learning curve 

and cost of laser systems (13). In addition, a large 

proportion of current literature appears to be 

concerned with short-term effects, and so the long-

term effects, and the streamlining of effective laser 

treatment techniques, continues to be unresolved 

(14).  

This is a comprehensive review of the literature to 

assess lasers in modern dentistry within the 

context and scope of the potential advantages, 

disadvantages and effectiveness. This research 

focuses on clarifying the contribution of lasers to 

the improvement of dentistry and outcomes for 

patients by integrating peer-reviewed literature, 

clinical studies, and the critiques on the field of 

Dentistry and related technologies. In broad terms, 

the research incorporates the different kind of 

lasers and their treatment purposes in relation to 

the soft and hard tissue of the mouth. The primary 

purpose of the study is to assess the pros and cons 

of laser use in dentistry, while also describing the 

increasing possible improvement. 
 

Methodology 
The purpose of this rigorous study of the literature 

is to assess advancements in the use of dental laser 

technology.    For the discovery, choosing, and 

analysis of pertinent studies, the method is 

straightforward, exact, and repeatable. 

Emphasizing the various laser types used in dental 

treatment and their clinical effects, this guarantees 

a comprehensive and objective synthesis of the 

current content. 

The study questions guiding this review were 

knowledge of the several types of lasers used in 

dentistry and their applications, evaluation of the 

clinical outcomes connected with laser-based 

treatments, spotting of obstacles and limits to the 

general acceptance of laser technology, and 

comparison of laser-assisted procedures with 

conventional dental treatments in terms of efficacy, 

patient comfort, and recovery time. 

Inclusion and Exclusion Criteria  

The studies for this review were selected under the 

guidance of predefined inclusion and exclusion 

criteria.    Included were exclusively works on 

human clinical trials, randomized controlled trials 

(RCTs), cohort studies, observational studies, or 

systematic reviews or Scoping Reviews on laser 

uses in dentistry. The review included English 

papers published both starting in 2000 and in the 

future. Those studies were relevant to the uses of 

lasers in various dental operations, including soft 

tissue surgery, periodontal treatments, teeth 

whitening, cavity preparation, and laser-assisted 

endodontics. Included also were only studies 

offering details on clinical outcomes, such as 

patient satisfaction, therapeutic efficacy, pain 

reduction, and length of recovery. Conversely, the 

review omitted papers of low methodological 

quality, animal research, non-dental laser 

therapies, and laboratory-based research. 
 

Review 
For both patients and professionals in dentistry, 

laser technology has evolved into a highly useful 

tool. Laser technology has transformed numerous 

dental procedures over the past few years by 

improving precision, reducing the need for 

sedation, and accelerating recovery times, thereby 

reducing patient pain. Included are root canal 

treatments, soft and hard tissue surgery, and cavity 

preparation. Particularly in cosmetic dentistry, 

laser-assisted treatments have generated some 

spectacular outcomes. Although laser technology 

offers numerous benefits, its widespread 

application in dentistry raises serious concerns. 

Regarding cost, laser technologies have a huge 

disadvantage; smaller dental offices would find 

this intolerable. Moreover, laser operators require 

specialized training to ensure optimal use and 

minimize risks, such as tissue injury or 

unsatisfactory results. Laser availability is limited, 

as not all dentists use them, depending on the 

necessity of specific dental treatments. 

Laser treatment is an excellent alternative to 

traditional treatments, as several studies have 

demonstrated its effectiveness in reducing pain 

and accelerating healing. Conditions such as 

recurrent aphthous stomatitis and 

temporomandibular joint (TMJ) disorders have 
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shown a good response to low-level laser 

treatment (LLLT).  Furthermore, in terms of 

healing and reduced recovery times, laser-assisted 

periodontal treatments, such as LANAP (Laser-

Assisted New Attachment Procedure), have far 

advantages over conventional surgical techniques.   

Among the various uses for laser treatments are 

soft tissue procedures, peri-implantitis treatment 

to support improved clinical results, and lower 

inflammation and tissue regeneration. 

Although laser-based therapies have specific 

clinical benefits, the literature emphasizes the 

need for greater research to standardize 

treatments and evaluate them in comparison to 

conventional operations.   In fields where data is 

still under development, such as the comparison of 

non-surgical laser therapy for peri-implantitis and 

other periodontal diseases, this is particularly 

crucial.   Moreover, even if laser treatments offer 

non-invasive benefits, their optimal application 

depends on a comprehensive understanding of 

their limitations; they are not always the ideal 

choice for all individuals or situations. Literature 

review of the study has been described in Table 1. 
 

Table 1: Literature Review of the Study  

Author(s) Title Journal Findings 

Sarangi et 

al., (9) 

The Pros and Cons of 

Dental Laser Therapy in 

Conservative Dentistry and 

Endodontics-A: A 

Systematic Review 

J Pharm 

Bioallied 

Sci 

Here, the systematic review extensively 

evaluates the advantages and disadvantages 

of dental laser treatment. The writers 

highlight the benefits of lasers, including 

reduced pain, shorter healing times, increased 

accuracy, and lower demand for anaesthesia. 

Still, the study also emphasizes the difficulties 

associated with expensive equipment, the 

need for professional training, and even 

restrictions in certain therapeutic uses. 

Zhang et 

al., (5) 

Advanced Lasers and Their 

Applications in Dentistry 

Dentistry J This article addresses the numerous uses of 

the several kinds of lasers—diode, CO2, 

Er:YAG—as well as their relevance in dental 

operations.    The writers conclude that in soft 

and hard tissue procedures, periodontal 

treatments, cavity preparation, and cosmetic 

applications—that is, in terms of precision, 

discomfort reduction, and quick recovery 

times—lasers are particularly helpful.    

Although lasers offer many advantages, they 

also highlight the fundamental difficulties—

the need for proper training and the high 

initial equipment costs. 

Radithia 

et al., (10) 

Effectiveness of Low-Level 

Laser Therapy in Reducing 

Pain Score and Healing 

Time of Recurrent 

Aphthous Stomatitis: A 

Systematic Review and 

Meta-Analysis 

Syst Rev This systematic review and meta-analysis 

examine the efficacy of low-level laser therapy 

(LLT) in reducing pain and shortening healing 

time for recurrent aphthous stomatitis (RAS).     

Promising as a non-invasive and effective 

alternative therapy for RAS, the study shows 

that LLLT significantly reduces pain and 

promotes healing. 

Cernavin 

et al., (11) 

Laser Applications in 

Dentistry: A Review of the 

Literature 

Aust Dent J A first summary of laser treatments in 

dentistry is given by this review of the 

literature. It addresses several laser kinds and 

their possible uses in soft and hard tissue 

surgery, cavity preparation, periodontal 
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therapies, and other allied disciplines. The 

writers point out that although lasers show 

promise for enhancing accuracy and lowering 

pain, the technology is still under 

development and more study is required to 

define standard methods for its use. 

Srinivasan 

et al., (12) 

Efficacy of Non-Surgical 

Laser Therapy for the 

Management of Peri-

Implantitis: A Systematic 

Review and Meta-Analysis 

J Dent 

 
 
 
 
 

 

Analyzing the efficacy of non-surgical laser 

treatment for peri-implantitis care, this 

systematic study and meta-analysis revealed 

that laser treatment is beneficial in lowering 

inflammation, exploring deeper tissue, and 

encouraging tissue regeneration surrounding 

implants. It also underlines the need of more 

outstanding studies contrasting laser 

treatment with traditional mechanical 

techniques. 

Jha et al., 

(13) 

LANAP, Periodontics and 

Beyond: A Review 

J Lasers 

Med Sci 

The laser-based periodontal disease 

treatment, known as the Laser-Assisted New 

Attachment Procedure (LANAP), takes center 

stage in this overview. According to the study, 

LANAP offers the primary benefits, including 

reduced bleeding, faster recovery times, and 

enhanced patient comfort. The writers also 

note the possibility of expanded usage in 

regenerative periodontal therapy and 

underscore its efficiency in treating 

periodontitis, particularly in non-surgical 

cases. 

Ahmad et 

al., (14) 

 

Low-Level Laser Therapy 

in Temporomandibular 

Joint Disorders: A 

Systematic Review 

J Med Life Low-level laser therapy (LLT) for 

temporomandibular joint (TMJ) problems is 

assessed in this systematic review.  The study 

concludes that LLLT considerably reduces 

TMJ disease-related pain, inflammation, and 

muscular sensitivity.  It is proposed as a safe, 

non-invasive, effective therapy for the 

management of TMJ dysfunctions. 

Al Asmari, 

Alenezi 

(4) 

Laser Technology in 

Periodontal Treatment: 

Benefits, Risks, and Future 

Directions-A Mini Review 

J Clin Med This brief analysis looks at the advantages and 

disadvantages of laser technology in 

periodontal treatment. The authors stress that 

in soft tissue procedures, lasers can enhance 

therapeutic effects, reduce postoperative pain, 

and accelerate the healing process. They also 

cover the need for appropriate training for 

dental practitioners and related risks, such as 

heat damage to tissues, which should not be 

overlooked. 

Behdin et 

al., (15) 

Effectiveness of Laser 

Application for Periodontal 

Surgical Therapy: 

Systematic Review and 

Meta-Analysis 

J 

Periodontol 

This meta-analysis carefully reviews the 

effectiveness of laser usage in periodontal 

surgery treatment. Better clinical results—

including less bleeding, faster tissue 

regeneration, and less pain—from laser-
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assisted periodontal treatment seem to follow. 

The authors do, however, also highlight the 

heavy beginning costs and the necessity of 

qualified practitioners producing optimum 

results. 
 

 

Discussion 
In contemporary dentistry, dental laser treatment 

has garnered numerous compliments for its 

advantages, including increased accuracy, reduced 

pain, faster recovery, and decreased reliance on 

anesthesia. In conservative dentistry and 

endodontics, lasers still offer significant benefits, 

despite challenges such as high equipment costs 

and the need for specialized training (15). 

Although their initial costs are considerable, 

various studies investigate how different lasers—

including diode, CO2, and Er:YAG—would improve 

therapeutic results in soft and hard tissue 

operations, periodontal treatments, and cosmetic 

applications (16). Allegations suggest that low-

level laser treatment (LLT) can rapidly heal 

recurrent aphthous stomatitis and considerably 

lessen pain. First emphasizing the multiple 

applications of laser technology in dentistry for 

various treatments, further research is needed to 

standardize its use (17). Obviously, laser treatment 

reduces inflammation and stimulates tissue 

regeneration, therefore addressing peri-

implantitis. Additional research is needed to 

demonstrate its effectiveness in accordance with 

established treatment guidelines. The clearly 

beneficial aspects of the Laser-Assisted New 

Attachment Procedure (LANAP) include faster 

healing and improved patient comfort, which also 

aids in the treatment of periodontal disease (18). 

Low-level laser treatment (LLLT) alleviates 

temporomandibular joint issues, thereby reducing 

pain and inflammation (14). Despite the likely 

damage to heated tissue from inappropriate use, 

laser technology in periodontal operations offers 

benefits such as better healing and less 

postoperative discomfort. Laser-assisted 

periodontal treatment improves clinical outcomes; 

however, several issues remain, including cost and 

the required level of knowledge (19). The 

increasing use of lasers in dental treatments, 

particularly in less invasive operations such as 

cavity preparation and root canal therapy, 

emphasizes its growing relevance. Studies 

highlight its main benefits and drawbacks, 

including issues of cost, training, and 

standardization, showing the increasing 

importance of laser technology in dentistry (1). 

Future Aims and Scope 
In prioritizing research that will allow for the 

successful incorporation of dental lasers into 

everyday practice, a few specific areas must be 

addressed. First, the field of laser dentistry needs 

more longitudinal studies regarding the outcomes 

and longitudinal safety of laser procedures, 

especially in terms of the long-term results and 

possible adverse effects. More extensive studies 

will allow for better assessment of the 

effectiveness of laser dentistry, and consequently, 

aid more rational decision-making by practitioners 

about the incorporation of laser dentistry into their 

practice. 

Economic research on laser dentistry needs to be 

expanded as well, and more specifically the cost-

benefit analysis surrounding the adoption of lasers 

in relation to clinical outcomes, practice viability, 

and the broader monetary public health 

perspective. Understanding the economic 

implications surrounding laser dentistry will help 

determine the feasibility of integrating this 

technology into dental practices, particularly 

under-resourced dental clinics located in rural and 

remote communities. 

In order to foster better and more predictable 

practice outcomes in laser dentistry, there is a need 

for further research to establish national accepted 

standards and practice guidelines. Research that 

focuses on order setting and invention in this area 

would help the practice in reducing the potential 

for misuse of lasers and costly over- or under- laser 

procedures. 

Furthermore, the variation of laser technology on 

various patient groups, particularly those with 

unique dental issues or particular dental and 

medical histories, has to evaluated more 

thoroughly to understand the versatility of lasers 

for different patients. 
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Lastly, the expansion and unification of the level of 

the training and educational courses to be 

provided for dental specialists, in relation to the 

appropriate and effective practice of laser 

technology, is of utmost importance in order to 

equip practitioners with the knowledge and skills 

for safe and effective laser practice. Thus, with an 

emphasis on these particular areas for future 

investigation, the dental community will be in a 

position to close both the knowledge and practice 

voids regarding the utilization of dental lasers, 

ensuring accessibility for both practitioners and 

patients. Without a doubt, these are the areas that 

laser technology and modern dentistry rely on to 

increase the level of standard use for practitioners 

and the dental movement. 
 

Conclusion 
In conclusion, dental laser technology has 

undeniably transformed modern dentistry by 

providing numerous advantages in treatment 

precision, patient comfort, and overall treatment 

outcomes. Thanks to continuous advancements in 

laser research and development, dental lasers have 

become increasingly vital in dental practices, 

offering more efficient and less invasive options for 

various procedures, from soft tissue surgeries to 

hard tissue applications like cavity preparation and 

tooth whitening. The ability of lasers to reduce 

pain, bleeding, and recovery time while promoting 

faster healing has significantly improved the 

patient experience and enhanced treatment 

outcomes. However, despite the many benefits, the 

adoption of laser technology in dental practice is 

not without its challenges. The high cost of laser 

equipment and the need for specialized training 

and certification for dental professionals have 

hindered the widespread implementation of lasers, 

particularly in smaller or independent practices. 

Furthermore, while laser technology has 

demonstrated promising short-term results, there 

remains a gap in understanding its long-term 

efficacy and potential risks, which continues to be 

a barrier to broader acceptance. 

Additionally, the lack of standardized protocols for 

laser use and the variation in laser types and 

applications have contributed to the inconsistent 

integration of lasers into dental practices. Although 

laser technology has proven effective in a variety of 

dental procedures, further research is required to 

develop evidence-based guidelines and clinical 

recommendations for the appropriate selection 

and application of laser systems. Moreover, the 

economic impact of laser adoption in dental 

practices has not been adequately explored, 

particularly in terms of cost-effectiveness and 

patient outcomes in the long term. Addressing 

these challenges is essential to optimizing the 

potential of laser technology and ensuring that it 

becomes an accessible and standard treatment 

option in dental care. 
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