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Abstract 

This study is a comprehensive review of the use of laser technology in dentistry. The 

research aims to provide an overview of the existing state of laser technology in dentistry 

and its numerous applications. The study utilized secondary data sources, including 

scientific publications, research articles, and textbooks, to gather relevant information 

and present a detailed analysis of the topic. The review covers various aspects of laser 

technology in dentistry, including its history, types of lasers used, mechanisms of action, 

and clinical applications. It discusses the advantages and limitations of using lasers in 

dental procedures compared to traditional techniques and provides insights into the 

potential future trends and advancements in the field. The findings of the study suggest 

that lasers can be used for a wide range of dental processes, such as cavity detection, soft 

tissue surgery, and teeth whitening. Additionally, lasers have shown promising results in 

reducing post-operative discomfort and improving patient satisfaction. In conclusion, the 

study highlights the significant impact of laser technology on dentistry and its potential to 

improve patient outcomes, reduce treatment times, and improve the quality of care. The 

results of this review contribute to the existing body of knowledge on the use of lasers in 

dentistry and give valuable insights for clinicians, researchers, and other stakeholders in 

the dental field. 

Keywords: Laser technology, Dentistry, Cavity detection, Teeth whitening, patient 
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Introduction 

 

Dentistry has undergone significant advancements in recent years, with 

innovative technologies playing a crucial role in improving treatment 

outcomes. One such technology that has revolutionized dental practices is laser 

technology (Diaci et al., 2012). The application of lasers in dentistry has 

gained popularity due to its precision, efficiency, and minimally invasive 

nature. This comprehensive review aims to explore the various applications of 

laser technology in dentistry and its impact on patient care. 
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Laser technology is being progressively applied in various dental procedures, 

including periodontal therapy, caries removal, and teeth whitening (Goyal et 

al., 2013). Lasers provide a precise cutting and coagulating effect, resulting in 

minimal bleeding, reduced postoperative pain, and faster healing. Additionally, 

lasers offer the advantage of sterilizing the treated area, reducing the risk of 

infection. 

 

One of the vital advantages of using lasers in dentistry is their ability to target 

specific areas without affecting the surrounding healthy tissue (Genovese, 

2010). This precision allows for more conservative treatment approaches, 

preserving the natural tooth structure and minimizing discomfort for the 

patient. Moreover, lasers can be used in pediatric dentistry to treat children 

with minimal pain and anxiety, making it an ideal choice for young patients 

(Matos et al., 2012). 

 

Another significant gain of laser technology is its ability to stimulate tissue 

regeneration and promote wound healing. This can be particularly beneficial in 

periodontal therapy, where lasers are used to remove infected tissue and 

promote the regeneration of healthy gum tissue (Singh et al., 2014). 

Additionally, lasers can be used in cosmetic dentistry for gum contouring, 

teeth whitening, and the treatment of oral lesions, providing patients with 

esthetic improvements and enhanced confidence in their smiles. 

 

Despite the numerous advantages of laser technology in dentistry, there are 

certain limitations and considerations to be aware of. Factors such as cost, 

operator training, and patient acceptance can influence the widespread 

adoption of laser technology in dental practices (Verma et al., 2012). 

Additionally, not all dental procedures are suitable for laser treatment, and 

appropriate patient selection and case assessment are essential for optimal 

outcomes. 

 

In summary, the use of laser technology in dentistry offers a wide range of 

benefits, including precision, efficiency, and minimal invasiveness. As 

knowledge continues to advance, lasers are expected to play a gradually 

prominent role in dental practices, providing patients with improved treatment 

options and outcomes. This comprehensive review aims to highlight the 

applications of laser technology in dentistry and its potential impact on patient 

care, paving the way for continued innovation and advancements in the field. 

 

2. Literature Review  

Several previous studies have explored the various applications of laser 

technology in dentistry. For example, a study by Nammour (2012) examined 

the efficiency of diode lasers in the cure of periodontal illness, showing 

promising results in terms of reducing pocket depths and improving clinical 

parameters such as bleeding on probing. Similarly, Luk et al. (2019) conducted 
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a comprehensive review of the usage of Er:YAG lasers in minimally invasive 

dental procedures, highlighting their potential for conservative and precise 

tissue ablation. 

   

In addition, Gupta et al. (2011) examined the use of soft tissue lasers in oral 

surgery, demonstrating their efficacy in procedures such as frenectomy and 

gingivectomy. Furthermore, Al Timimi et al. (2019) explored the application 

of photobiomodulation therapy with lasers in the management of oral 

mucositis, showing promising results in terms of reducing pain and 

accelerating healing in cancer patients undergoing chemotherapy and radiation 

therapy. 

   

In comparison to conventional surgical methods, lasers reduced bleeding, sped 

up healing, and lessened post-operative pain in soft tissue procedures like 

gingivectomy and frenectomy, according to a study by Dostalova et al. (2013). 

Comparing laser therapy to conventional approaches, Galui et al. (2019) found 

that lasers were more effective in reducing pocket depth and improving clinical 

attachment levels in periodontal disease. 

 

In the field of restorative dentistry, Mishra et al. (2011) explored the use of 

lasers for caries removal and found that laser-assisted techniques preserved 

more healthy tooth structure and reduced the need for anesthesia compared to 

conventional drilling. Additionally, a study by Umer et al. (2011) evaluated the 

use of lasers in teeth whitening procedures and reported significant 

improvements in tooth color with minimal side effects. 

 

Furthermore, studies by Acharya et al. (2012) and Green (2011) explored the 

use of lasers in endodontic procedures, such as root canal disinfection and 

apicoectomy, and demonstrated enhanced bacterial elimination and improved 

treatment outcomes with laser-assisted techniques. 

 

In summary, these previous studies highlight the diverse applications and 

benefits of laser technology in dentistry, emphasizing its potential to 

revolutionize the field by enabling more precise, efficient, and patient-friendly 

treatment options. 

 

3. Methodology 

The methodology for this comprehensive review involved conducting a 

thorough literature search on the application of laser technology in dentistry. 

The search was performed in various databases such as ‘PubMed, 

ScienceDirect, and Google Scholar’. The keywords used for the search 

included "laser technology," "dentistry," "dental treatment," and "oral health." 

 

The inclusion criteria for selecting articles were studies published in the 

English language, focused on the usage of laser technology in dental 
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procedures, and published between 2010 and 2021. The exclusion criteria 

included studies that were not related to laser technology in dentistry, studies 

not published in English, and did not meet the inclusion standards. 

 

A systematic review of the identified articles was conducted, and relevant 

information on the application of laser technology in various dental 

procedures, such as periodontal therapy, restorative dentistry, oral surgery, and 

teeth whitening, was extracted. The information extracted included the type of 

laser technology used, the dental procedure involved, the outcomes of the 

procedure, and any limitations identified in the studies. 

 

The findings from the selected articles were summarized and organized 

according to the different categories of dental procedures. The review provides 

a comprehensive overview of the current state of laser technology in dentistry, 

as well as its applications, advantages, and limitations. It also highlights recent 

advancements in laser technology and potential future directions for research 

and clinical practice in the field of laser dentistry.  

 

4. Results and Discussion  

4.1 Development of Laser Technology in Dentistry 

4.1.1 Historical Background 

The application of laser technology in dentistry dates back to the 1960s when 

researchers first began exploring its potential applications in dental procedures 

(Martens, 2011). The initial research focused on the use of lasers for soft tissue 

surgeries, such as ‘gingivectomy and frenectomy’. Over the years, 

advancements in laser technology have enabled dentists to expand their use to 

a wide range of dental procedures, including caries removal, periodontal 

therapy, and teeth whitening (Hedge et al., 2018). 

 

4.1.2 Types of Lasers Used in Dentistry 

In dentistry, a variety of laser types are employed, each having unique 

characteristics and wavelengths that allow for a variety of dental operations. 

The most commonly used lasers in dentistry include: (Susic et al., 2017; 

Christensen, 2011; Freitas, 2015; David, 2015). 

 

Diode lasers: These lasers are usually used for soft tissue procedures, such as 

gingivectomy and frenectomy. They are also used for periodontal therapy and 

teeth whitening. 

 

Erbium lasers: Erbium lasers are versatile lasers that can be applied in both 

hard and soft tissue procedures. They are commonly used for caries removal 

and periodontal therapy. 

 

CO2 lasers: CO2 lasers are primarily used for soft tissue operations, such as 

gingivectomy and oral lesion removal. 
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Nd:YAG lasers: Nd:YAG lasers are often used for periodontal therapy, as they 

can effectively target and remove bacteria from periodontal pockets. 

 

Each type of laser has its own benefits and limitations, and dentists must select 

the suitable laser based on the specific requirements of the procedure. 

 

4.1.3 Advancements in Laser Technology for Dental Applications 

Recent advancements in laser technology have significantly improved the 

efficacy and safety of laser-based dental procedures. For example, the 

development of water-cooled tips for laser devices has reduced the risk of 

thermal damage to surrounding tissues during laser procedures (Acharya, 

2012). Additionally, the integration of digital imaging technologies, such as 

intraoral cameras and digital scanners, has enabled dentists to precisely target 

laser energy to the desired treatment area. 

 

Furthermore, research in laser technology has focused on developing new laser 

systems that are more compact, portable, and user-friendly, making them more 

accessible to dental practitioners (Verma,2012). For instance, handheld diode 

lasers are now commonly used in dental offices for a variety of procedures, 

owing to their ease of use and cost-effectiveness. 

 

Moreover, studies have shown that laser technology in dentistry can lead to 

faster healing times, reduced post-operative pain, and minimal risk of infection 

compared to traditional dental tools. For example, a study by Christensen 

(2011) demonstrated that the use of Er:YAG lasers for periodontal therapy 

resulted in improved clinical outcomes and patient satisfaction. 

 

4.2 Applications of Laser Technology in Dentistry 

4.2.1 Soft Tissue Treatments 

Laser technology has revolutionized soft tissue treatments in dentistry. The use 

of lasers in soft tissue procedures offers numerous advantages, including 

minimal bleeding, reduced post-operative discomfort, and improved precision 

(Singh et al., 2014). For example, diode lasers have been particularly useful in 

gingival contouring, frenectomies, and the treatment of oral lesions. Studies 

have shown that diode lasers are effective in achieving hemostasis during soft 

tissue surgeries, thereby reducing the need for sutures and enhancing patient 

comfort (David, 2015). Furthermore, the ability of lasers to selectively target 

soft tissue without damaging surrounding healthy tissues makes them an 

excellent tool for procedures requiring high precision, such as periodontal 

surgeries. 

 

4.2.2 Hard Tissue Treatments 

Lasers have also found applications in hard tissue treatments in dentistry. 

Erbium lasers, for instance, have been widely used for cavity preparation and 
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caries elimination (Nammour, 2012). They offer the advantage of minimal 

thermal damage to the surrounding tooth structure, leading to the preservation 

of healthy tissues. Additionally, erbium lasers have shown promising results in 

enamel etching, composite restorations, and dental bonding procedures. 

Studies have demonstrated that erbium lasers can achieve efficient ablation of 

hard tissues while minimizing the risk of microcracks and pulpal irritation 

(Freitas et al., 2015). Moreover, the ability of erbium lasers to stimulate the 

formation of a more acid-resistant layer on the treated tooth surface can 

contribute to enhanced long-term restoration outcomes. 

 

4.2.3 Periodontal Therapy 

Laser technology has been successfully integrated into periodontal therapy to 

manage various gum diseases. The use of lasers in periodontal treatment offers 

several advantages, including effective decontamination of periodontal 

pockets, reduction of inflammation, and promotion of tissue regeneration 

(Matos, 2012). Nd:YAG lasers have been extensively utilized in the treatment 

of periodontitis due to their ability to selectively target and eliminate bacteria 

and diseased tissues. Studies have shown that Nd:YAG lasers can effectively 

reduce pocket depths and improve clinical parameters such as bleeding on 

probing and attachment levels in patients with periodontal disease (Green et 

al., 2011). The bactericidal effects of lasers also aid in controlling infection 

and promoting healing in periodontal tissues. 

 

4.2.4 Endodontic Applications 

Laser technology has shown promising outcomes in endodontic applications, 

particularly in disinfection and debridement of root canals. Erbium lasers have 

been employed to remove infected tissues and bacteria from the root canal 

system while preserving the surrounding healthy tissues (Hedge, 2018). 

Research has revealed that the application of erbium lasers in endodontics can 

achieve effective sterilization of the root canal space, resulting in improved 

success rates in endodontic treatments. Additionally, the thermal disinfection 

capabilities of erbium lasers can help eliminate microbial contaminants and 

biofilms within the root canal, reducing the risk of post-operative infections 

(Galui, 2019). The precise and controlled nature of laser treatment allows for 

thorough cleaning and shaping of the root canal system, enhancing the long-

term prognosis of endodontic procedures. 

 

4.2.5 Whitening Procedures 

Laser technology has also been utilized in teeth whitening procedures to 

achieve rapid and effective results. The use of lasers in combination with 

whitening agents such as hydrogen peroxide or carbamide peroxide can 

enhance the bleaching process and expedite the breakdown of stains on the 

enamel surface (Al Timimi, 2019). Studies have shown that the application of 

lasers during teeth whitening procedures can accelerate the release of oxygen 

from the whitening agent, promoting faster and more efficient whitening 
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outcomes. Furthermore, the use of lasers in teeth whitening can help reduce 

sensitivity and improve patient comfort during the procedure (Umer et al., 

2011). 

 

4.3 Clinical Considerations for the Use of Laser Technology 

4.3.1 Safety Protocols and Guidelines 

Laser technology in dentistry has become increasingly popular for various 

procedures due to its precision and minimal invasiveness. However, it is 

crucial to adhere to strict safety protocols and guidelines to ensure the well-

being of both patients and practitioners (Diaci et al., 2012). The ‘American 

National Standards Institute’ (ANSI) and the ‘Food and Drug Administration’ 

(FDA) provide specific guidelines for the safe use of lasers in dentistry. These 

guidelines include eye protection for both patients and practitioners, proper 

ventilation systems to remove smoke and vapor generated during laser 

procedures, and appropriate laser settings based on the specific treatment 

needed (Susic, 2017). Failure to follow these safety protocols can lead to 

serious injuries, including eye damage or tissue burns. 

 

For example, a study conducted by Dostalova (2013) emphasized the 

importance of using appropriate eye protection during laser procedures to 

prevent potential retinal damage. The study found that wearing proper eyewear 

reduced the risk of ocular injuries significantly. Therefore, strict adherence to 

safety protocols and guidelines is essential to minimize the dangers related to 

the usage of laser technology in dentistry. 

 

4.3.2 Patient Selection Criteria 

When considering the application of laser technology in dental practices, it is 

crucial to establish patient selection criteria to ensure optimal treatment 

outcomes (Martens, 2011). Not all patients are suitable candidates for laser 

technology, and factors such as age, medical history, and the presence of 

certain contraindications must be considered. For example, patients with a 

history of photosensitivity disorders or those taking photosensitizing 

medications may not be suitable candidates for laser treatments (Diaci et al., 

2012). 

 

Previous studies have highlighted the importance of patient selection criteria in 

the application of laser technology in dentistry. For instance, a study by Goyal 

et al. (2013) outlined specific criteria for patient selection, including the 

assessment of oral health status, the presence of dental restorations, and the 

need for anesthesia. By carefully screening patients and identifying those who 

are suitable candidates for laser procedures, dental practitioners can optimize 

treatment outcomes and reduce the risk of complications (Luk, 2019). 

 

4.3.3 Operator Training and Certification 
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Proper operator training and certification are essential for the successful 

implementation of laser technology in dentistry. Dental practitioners must 

undergo comprehensive training programs to learn how to operate laser 

devices safely and effectively (Gupta et al., 2011). Training should cover 

various aspects, including laser physics, tissue interactions, specific treatment 

protocols, and emergency management. Furthermore, certification programs 

are offered to guarantee practitioners possess the skills and knowledge 

required to employ lasers in therapeutic settings (Luk, 2019). 

The significance of operator certification and training in the application of 

laser technology in dentistry has been highlighted by a number of research. For 

example, a study by Mishra et al. (2011) highlighted the need for standardized 

training programs for dental practitioners to ensure proficiency in using laser 

devices. The study emphasized that proper training not only enhances 

treatment outcomes but also reduces the likelihood of errors and complications 

during laser procedures. 

 

4.4 Advantages and Limitations of Laser Technology in Dentistry 

4.4.1 Benefits of Laser Technology 

Laser technology in dentistry offers several advantages over traditional 

methods. Laser devices are known for their precision, allowing dentists to 

target specific areas with accuracy. This accuracy reduces the likelihood of 

damage to surrounding tissues (Genovese, 2010). For example, when 

removing decayed tissue or performing soft tissue surgeries, lasers can 

precisely target the affected area without affecting neighboring healthy tissue. 

 

Moreover, laser technology in dentistry is often associated with reduced pain 

and discomfort for patients. The ability of lasers to seal nerve endings and 

blood vessels as they work can result in less bleeding and post-operative pain 

compared to traditional methods (Green et al., 2011). Additionally, some 

patients report less anxiety and fear when lasers are used, as they produce less 

noise and vibration than traditional tools like drills. 

 

Furthermore, lasers have the potential to minimize the need for anesthesia in 

certain procedures. For example, when treating small cavities or performing 

gum contouring, lasers can be used without the need for local anesthesia 

injections, making the experience more comfortable for patients (Galui et al., 

2019). This can be particularly beneficial for individuals with a fear of needles 

or adverse reactions to anesthesia. 

 

In terms of healing and recovery, laser technology can offer faster and more 

efficient treatment. The precision of lasers helps promote faster tissue 

regeneration and can reduce the danger of infection due to their ability to 

sterilize the treatment area during the procedure. This can lead to quicker 

healing times and less post-operative discomfort for patients (Hedge, 2018). 
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4.4.2 Challenges and Limitations 

Although laser technology in dentistry offers many advantages, there are 

drawbacks and restrictions to take into account. One of the primary limitations 

is the cost associated with acquiring and maintaining laser equipment 

(Martens, 2011). Laser devices are generally more expensive than traditional 

dental tools, and their upkeep and training for dental staff can add to the 

overall investment required. 

 

Another challenge is the learning curve associated with using laser technology. 

Dentists and dental hygienists need specialized training to operate laser 

devices effectively (Singh et al., 2014). Without proper training, there is a risk 

of inaccurate use, which can lead to unnecessary tissue damage or inadequate 

treatment outcomes. Continuous education and training are essential to ensure 

the safe and effective usage of laser technology in dentistry (Verma, 2012). 

 

Moreover, not all dental procedures can be effectively performed using lasers. 

While lasers are highly precise for certain tasks, they may not be suitable for 

all types of treatments. For example, deep cavity preparations or procedures 

that require significant tissue removal may still be better suited to traditional 

tools like drills (Nammour, 2012). Dentists must assess each case individually 

to determine the most appropriate tool for the task. 

 

Additionally, the availability of laser technology in dental practices may be 

limited in some regions. Not all dental clinics have invested in laser 

equipment, meaning that patients may not always have access to this advanced 

technology (Acharya, 2012). This can result in disparities in the quality of care 

available to different patient populations. 

 

4.4.3 Comparison with Conventional Dental Tools 

When comparing laser technology with conventional dental tools, there are 

distinct differences in terms of precision, patient experience, and treatment 

outcomes (David, 2015). Laser devices offer unparalleled precision, allowing 

dentists to target specific areas with minimal collateral damage. In contrast, 

traditional tools like drills may require more removal of healthy tissue to 

access the affected area, leading to potential damage and discomfort for 

patients (Genovese et al., 2010). 

 

In terms of patient experience, laser technology often provides a more 

comfortable and less anxiety-inducing environment. The reduced noise and 

vibration associated with lasers can help alleviate patient fears and improve 

overall satisfaction with dental visits (Mishra et al., 2011). The reduced need 

for anesthesia injections in certain cases also contributes to a more pleasant 

experience for patients. 
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Furthermore, the use of laser technology can result in improved treatment 

outcomes and faster healing times compared to conventional tools. The ability 

of lasers to seal blood vessels and nerves as they work can lead to less 

bleeding, reduced post-operative pain, and quicker tissue regeneration (Umer, 

2011). Additionally, the sterilizing effect of lasers can minimize the risk of 

infection, promoting better healing outcomes overall. 

 

4.5 Future Directions and Emerging Trends in Laser Dentistry 

4.5.1 Ongoing Research and Innovation in Laser Technology 

Recently, there has been a substantial upsurge in research and development 

attempts focused on advancing laser technology within the field of dentistry 

(Freitas, 2015). Researchers and industry professionals are continuously 

exploring new ways to improve the efficiency, precision, and safety of laser 

devices used in dental procedures. This ongoing research and innovation have 

led to the introduction of new types of lasers with enhanced capabilities for 

various applications in oral healthcare (Christensen, 2011). 

 

For example, researchers have been investigating the use of novel laser 

wavelengths, such as the erbium family of lasers, for specific dental 

procedures (Mishra et al., 2011). Erbium lasers have shown promise in 

applications like cavity preparation, soft tissue surgery, and periodontal 

therapy due to their ability to effectively ablate dental tissues with minimal 

thermal damage (Freitas, 2015). Additionally, advancements in laser delivery 

systems and fiber optics have improved the control and accuracy of laser 

energy delivery, enabling more precise and targeted treatment outcomes. 

 

4.5.2 Potential Applications and Advancements 

The potential applications of laser technology in dentistry continue to expand 

as new advancements are made in laser device design and clinical techniques 

(Acharya, 2012). Laser technology has the potential to transform various 

features of dental practice by offering benefits such as minimally invasive 

treatment, reduced post-operative discomfort, and accelerated healing. 

 

One area of advancement in laser dentistry is in the treatment of dental caries. 

Traditional methods of caries removal using dental drills are often associated 

with pain and discomfort for patients (Luk, 2019). Laser technology offers a 

less invasive and more patient-friendly alternative for caries removal, as lasers 

can precisely target and ablate decayed tissue while preserving healthy tooth 

structure. Studies have shown that laser-assisted caries removal can improve 

patient comfort and reduce the need for local anesthesia, making it an 

attractive option for patients with dental anxiety (Susic et al., 2017). 

 

Another exciting advancement in laser dentistry is the use of lasers for 

periodontal therapy. Laser periodontal treatment, also known as ‘laser-assisted 

new attachment procedure’ (LANAP), has been shown to be effective in 
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reducing bacterial load, promoting tissue regeneration, and improving 

periodontal health outcomes (Al Timimi, 2019). By using lasers to selectively 

target diseased gum tissue and bacteria while preserving healthy tissues, 

LANAP offers a non-surgical and minimally invasive approach to treating 

periodontal disease. 

 

Furthermore, the application of lasers in cosmetic dentistry has gained 

popularity due to their ability to sculpt soft tissues, whiten teeth, and reshape 

the gum line with precision and minimal discomfort (Dostalova et al., 2013). 

Procedures such as laser gum contouring and teeth whitening can be performed 

quickly and efficiently using laser technology, providing patients with 

aesthetic improvements to their smiles. 

 

5. Conclusion  

Overall, laser technology has emerged as a promising tool in the field of 

dentistry, offering numerous advantages over traditional methods. From its 

ability to provide precise and minimally invasive treatments to reduced pain 

and faster healing times, lasers have revolutionized the way dental procedures 

are performed. While there are still some limitations and challenges associated 

with laser technology, ongoing research and advancements in the field are 

continuously improving the efficacy and application of lasers in dentistry. 

 

As we have seen in this comprehensive review, different types of lasers have 

been utilized for a wide range of dental applications, such as soft tissue 

surgeries, caries detection, periodontal therapy, and whitening procedures. The 

success and outcome of laser treatments largely depend on the expertise of the 

practitioner, proper patient selection, and appropriate laser parameters set 

during the procedure. 

 

In the future, further advancements in laser technology, coupled with enhanced 

educational opportunities for dental practitioners, are expected to expand the 

application of lasers in dentistry even further. With ongoing research and 

continued improvements in laser devices, we can expect to see an increasing 

number of dental practices integrating laser technology into their treatment 

protocols, offering patients safer, more comfortable, and more efficient dental 

care. 
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