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Abstract: 

The application of laser technology in periodontal therapy has gained significant attention in recent years due 

to its potential benefits in treating various periodontal diseases. This review article aims to explore the current 

state of research on the use of lasers in periodontal therapy, focusing on their effectiveness, safety, and clinical 

outcomes. The review will discuss different types of lasers commonly used in periodontal treatment, such as 

diode lasers, erbium lasers, and carbon dioxide lasers, and their specific applications in various periodontal 

procedures. Furthermore, the article will examine the mechanisms of action of lasers in periodontal therapy 

and their potential advantages over traditional treatment modalities. Additionally, the review will address the 

challenges and limitations associated with the use of lasers in periodontal therapy and provide insights into 

future research directions in this rapidly evolving field. Overall, this review aims to provide a comprehensive 

overview of the current evidence supporting the use of laser technology in periodontal therapy and its potential 

implications for improving patient outcomes. 
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Introduction: 

Periodontal disease, also known as gum disease, is 

a common oral health condition that affects 

millions of people worldwide. It is caused by the 

buildup of plaque and tartar on the teeth, which can 

lead to inflammation and infection of the gums. If 

left untreated, periodontal disease can result in 

tooth loss and other serious health complications. 

Fortunately, advancements in dental technology 

have led to the development of new treatment 

options, including the use of laser technology in 

periodontal therapy [1]. 

Laser technology has revolutionized the field of 

dentistry, offering a minimally invasive and highly 

effective treatment option for patients with 

periodontal disease. Lasers are used to remove 

diseased tissue, kill bacteria, and promote the 

regeneration of healthy gum tissue. The use of 

lasers in periodontal therapy has been shown to be 

safe, efficient, and less painful than traditional 

surgical methods [2]. 

One of the key benefits of laser technology in 

periodontal therapy is its precision. Lasers can 

target and remove diseased tissue without 

damaging surrounding healthy tissue, resulting in 

faster healing times and reduced risk of 

complications. In addition, lasers can effectively 

kill bacteria that cause gum disease, reducing the 

risk of infection and promoting better oral health 

[3]. 

Another advantage of laser technology in 

periodontal therapy is its ability to stimulate the 

regeneration of healthy gum tissue. By promoting 

the growth of new tissue, lasers can help to restore 

the health and function of the gums, leading to 

improved overall oral health. This can be 

particularly beneficial for patients with advanced 

periodontal disease who may have lost a significant 

amount of gum tissue [4]. 

In addition to its clinical benefits, laser technology 

in periodontal therapy also offers a number of 

practical advantages. For example, laser treatments 

are typically quicker and less invasive than 

traditional surgical methods, allowing patients to 

return to their normal activities sooner. 

Furthermore, lasers are less likely to cause bleeding 

or discomfort during treatment, making them a 

more comfortable option for many patients [5]. 

Despite its many advantages, laser technology in 

periodontal therapy is not without its limitations. 

For example, not all patients may be suitable 

candidates for laser treatment, and some cases of 

periodontal disease may require a combination of 

laser therapy and traditional surgical methods. 

Additionally, the cost of laser treatment may be 

higher than traditional methods, depending on the 

specific technology used and the complexity of the 

case [6]. 

 

Types of Lasers Used in Periodontal Treatment: 

Periodontal disease, also known as gum disease, is 

a common condition that affects the tissues 

surrounding and supporting the teeth. It is caused 

by the buildup of plaque and tartar on the teeth, 

which can lead to inflammation, infection, and 

eventually tooth loss if left untreated. One of the 

most effective ways to treat periodontal disease is 

through the use of lasers [7]. 

Lasers have revolutionized the field of dentistry, 

offering a minimally invasive and highly effective 

treatment option for a variety of dental conditions, 

including periodontal disease. There are several 

different types of lasers that can be used in 

periodontal treatment, each with its own unique 

properties and benefits [8]. 

One of the most commonly used lasers in 

periodontal treatment is the diode laser. Diode 

lasers are highly versatile and can be used for a 

wide range of dental procedures, including soft 

tissue surgery, gum contouring, and periodontal 

therapy. Diode lasers work by emitting a 

concentrated beam of light that is absorbed by the 

pigmented tissue in the gums, allowing for precise 

and controlled removal of diseased tissue [9]. 

Another type of laser that is commonly used in 

periodontal treatment is the erbium laser. Erbium 

lasers are highly effective at removing bacteria and 

infected tissue from the gums, making them an 

ideal choice for treating periodontal disease. 

Erbium lasers work by emitting pulses of light that 

are absorbed by water in the tissue, causing the 

tissue to vaporize and killing bacteria in the process 

[10]. 

In addition to diode and erbium lasers, another type 

of laser that is often used in periodontal treatment 

is the CO2 laser. CO2 lasers are highly effective at 

cutting and cauterizing tissue, making them a 

valuable tool for treating periodontal disease. CO2 

lasers work by emitting a beam of infrared light that 

is absorbed by water in the tissue, causing the tissue 

to vaporize and sealing blood vessels in the process 

[11]. 

Overall, lasers have revolutionized the field of 

periodontal treatment, offering a minimally 

invasive and highly effective alternative to 

traditional surgical techniques. By using lasers, 

dentists can effectively treat periodontal disease 

with less pain, bleeding, and swelling, leading to 

faster healing times and better outcomes for 

patients [12]. 

There are several different types of lasers that can 

be used in periodontal treatment, each with its own 

unique properties and benefits. Diode lasers, 
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erbium lasers, and CO2 lasers are all highly 

effective at treating periodontal disease and offer a 

minimally invasive and highly precise treatment 

option for patients. By incorporating lasers into 

their practice, dentists can provide their patients 

with the highest level of care and achieve optimal 

outcomes in the treatment of periodontal disease 

[13]. 

 

Mechanisms of Action of Lasers in Periodontal 

Therapy: 

Periodontal disease is a common oral health issue 

that affects millions of people worldwide. It is a 

chronic inflammatory condition that affects the 

tissues surrounding the teeth, including the gums, 

periodontal ligament, and alveolar bone. If left 

untreated, periodontal disease can lead to tooth loss 

and other serious complications [14]. 

Traditional treatment for periodontal disease 

involves scaling and root planing, which is a non-

surgical procedure that removes plaque and tartar 

from the teeth and roots. However, in recent years, 

lasers have emerged as a promising alternative for 

treating periodontal disease. Lasers offer several 

advantages over traditional treatment methods, 

including less discomfort, faster healing times, and 

improved clinical outcomes [15]. 

The mechanisms of action of lasers in periodontal 

therapy are complex and multifaceted. Lasers work 

by delivering concentrated light energy to the target 

tissues, which can have a variety of therapeutic 

effects. One of the key mechanisms of action of 

lasers in periodontal therapy is their ability to 

selectively target and destroy bacteria in the 

periodontal pockets. This can help reduce 

inflammation and infection in the gums, leading to 

improved periodontal health [16]. 

In addition to their antibacterial effects, lasers also 

have anti-inflammatory and biostimulatory 

properties. Laser therapy can help reduce 

inflammation in the gums and promote healing of 

the periodontal tissues. This can help improve the 

overall health of the gums and reduce the risk of 

further complications [17]. 

Another important mechanism of action of lasers in 

periodontal therapy is their ability to stimulate the 

growth of new collagen fibers in the periodontal 

tissues. Collagen is a key component of the 

periodontal ligament, which helps anchor the teeth 

in place. By promoting the growth of new collagen 

fibers, lasers can help strengthen the periodontal 

tissues and improve the stability of the teeth [18]. 

Furthermore, lasers can also be used to remove 

diseased or damaged tissue from the gums and 

periodontal pockets. This can help create a clean 

and healthy environment for the gums to heal and 

regenerate. Laser therapy can also help remove 

calculus and plaque from the teeth and roots, which 

can help prevent further progression of periodontal 

disease [19]. 

Overall, the mechanisms of action of lasers in 

periodontal therapy are diverse and powerful. By 

targeting bacteria, reducing inflammation, 

promoting healing, and stimulating tissue 

regeneration, lasers can help improve the outcomes 

of periodontal treatment and enhance the overall 

health of the gums and teeth. As research in this 

field continues to advance, lasers are likely to play 

an increasingly important role in the management 

of periodontal disease in the future [20]. 

 

Clinical Applications of Laser Technology in 

Periodontal Procedures: 

Laser technology has revolutionized the field of 

dentistry, particularly in the treatment of 

periodontal disease. Periodontal disease, also 

known as gum disease, is a common condition that 

affects the tissues surrounding the teeth. It can 

range from mild inflammation to severe damage to 

the soft tissue and bone that support the teeth. 

Traditional treatment methods for periodontal 

disease often involve surgery and the use of 

scalpels and sutures. However, with the 

advancements in laser technology, dentists now 

have a more precise and less invasive option for 

treating periodontal disease [21]. 

Laser technology has been widely used in various 

clinical applications, including periodontal 

procedures. The use of lasers in periodontal therapy 

offers several advantages over traditional methods. 

One of the main benefits is the precision that lasers 

provide. Lasers can target specific areas of the gum 

tissue without causing damage to surrounding 

healthy tissue. This precision allows for more 

accurate and effective treatment of periodontal 

disease [22]. 

Furthermore, laser technology offers a less invasive 

alternative to traditional periodontal surgery. The 

use of lasers in periodontal procedures reduces the 

need for incisions and sutures, resulting in minimal 

discomfort and faster healing times for patients. 

This makes laser therapy an attractive option for 

individuals who may be hesitant to undergo 

traditional periodontal surgery [23]. 

In addition to precision and minimally invasive 

nature, lasers also offer the benefit of sterilization. 

The heat generated by the laser has the ability to 

kill bacteria and sterilize the treatment area, 

reducing the risk of infection. This is particularly 

beneficial in periodontal procedures, where the 

goal is to eliminate harmful bacteria and promote 

healing of the gum tissue [24]. 

There are several clinical applications of laser 

technology in periodontal procedures. One 
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common use of lasers in periodontal therapy is for 

the treatment of periodontal pockets. Periodontal 

pockets are spaces that form between the teeth and 

the gums as a result of periodontal disease. These 

pockets can harbor harmful bacteria and contribute 

to the progression of the disease. Laser therapy can 

be used to remove the diseased tissue and bacteria 

from the periodontal pockets, promoting healing 

and reducing the depth of the pockets [25]. 

Another clinical application of laser technology in 

periodontal procedures is for the treatment of gum 

disease. The use of lasers in gum disease treatment 

can help to remove diseased tissue, reduce 

inflammation, and promote the regeneration of 

healthy gum tissue. This can result in improved 

gum health and a reduction in the symptoms of gum 

disease, such as bleeding and swelling [26]. 

Furthermore, lasers can also be used in periodontal 

procedures for the reshaping of the gum line. This 

can be beneficial for individuals who have a 

gummy smile or uneven gum line, as lasers can 

precisely remove excess gum tissue to create a 

more aesthetically pleasing appearance [20]. 

Overall, the clinical applications of laser 

technology in periodontal procedures have 

significantly improved the treatment options 

available for individuals with periodontal disease. 

The precision, minimally invasive nature, and 

sterilization benefits of lasers make them a valuable 

tool in the treatment of gum disease. As laser 

technology continues to advance, it is likely that its 

use in periodontal therapy will become even more 

widespread, offering patients a more comfortable 

and effective treatment option for periodontal 

disease [19]. 

 

Effectiveness and Safety of Laser Therapy in 

Periodontal Treatment: 

Laser therapy has become an increasingly popular 

treatment option for a variety of medical 

conditions, including periodontal disease. 

Periodontal disease, also known as gum disease, is 

a common and serious condition that affects the 

tissues surrounding the teeth. It can lead to tooth 

loss and other oral health problems if left untreated. 

Laser therapy has been touted as an effective and 

safe treatment for periodontal disease, but what 

does the research say about its effectiveness and 

safety? 

First, let's explore the effectiveness of laser therapy 

in periodontal treatment. Several studies have 

found that laser therapy can be effective in reducing 

the symptoms of periodontal disease, such as 

bleeding gums, inflammation, and pocket depth. 

One study published in the Journal of Clinical 

Periodontology found that laser therapy was more 

effective than traditional scaling and root planing 

in reducing pocket depth and improving clinical 

attachment levels in patients with periodontal 

disease. Another study published in the Journal of 

Periodontology found that laser therapy was 

effective in reducing bleeding on probing and 

improving clinical attachment levels in patients 

with chronic periodontitis [13]. 

Furthermore, laser therapy has been shown to have 

antimicrobial effects, which can help to reduce the 

bacteria that cause periodontal disease. A study 

published in the Journal of the International 

Academy of Periodontology found that laser 

therapy was effective in reducing the levels of 

bacteria associated with periodontal disease. This 

antimicrobial effect may help to prevent the 

progression of periodontal disease and improve the 

overall health of the gums [14]. 

In addition to its effectiveness in treating 

periodontal disease, laser therapy has also been 

found to be safe. A systematic review published in 

the Journal of Clinical and Experimental Dentistry 

concluded that laser therapy for periodontal 

treatment is safe and well-tolerated by patients. The 

review found that adverse events associated with 

laser therapy were rare and generally mild, such as 

temporary discomfort or sensitivity. Overall, the 

review concluded that laser therapy is a safe and 

effective treatment option for periodontal disease 

[15]. 

It's important to note that while laser therapy has 

shown promise in treating periodontal disease, it is 

not a standalone treatment. It is often used in 

conjunction with traditional periodontal treatments, 

such as scaling and root planing, to achieve the best 

results. Additionally, not all patients may be 

suitable candidates for laser therapy, and it is 

important for a qualified dental professional to 

assess each patient's individual needs and 

determine the most appropriate treatment plan [16]. 

Laser therapy has been shown to be an effective and 

safe treatment option for periodontal disease. It has 

been found to reduce the symptoms of periodontal 

disease, such as bleeding gums and inflammation, 

and has antimicrobial effects that can help to reduce 

the bacteria associated with the disease. 

Furthermore, it has been found to be safe and well-

tolerated by patients. However, it is important to 

remember that laser therapy is not a standalone 

treatment and should be used in conjunction with 

traditional periodontal treatments. Overall, laser 

therapy offers a promising option for the treatment 

of periodontal disease and may provide significant 

benefits for patients with this condition [9]. 
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Challenges and Limitations of Using Lasers in 

Periodontal Therapy: 

Periodontal disease is a common oral health 

problem that affects millions of people worldwide. 

It is a chronic inflammatory condition that affects 

the tissues surrounding the teeth, leading to gum 

inflammation, gum recession, and tooth loss if left 

untreated. Traditional treatment methods for 

periodontal disease include scaling and root 

planing, surgical procedures, and antibiotic therapy 

. However, in recent years, lasers have emerged as 

a promising alternative for the treatment of 

periodontal disease [5]. 

Lasers have been used in dentistry for various 

procedures, including cavity detection, soft tissue 

surgery, and teeth whitening. In periodontal 

therapy, lasers are used to remove diseased tissue, 

decontaminate the root surface, and promote tissue 

regeneration. Laser therapy is minimally invasive, 

causes less discomfort, and has a faster healing 

time compared to traditional treatment methods. 

However, despite its advantages, there are several 

challenges and limitations associated with using 

lasers in periodontal therapy [4]. 

One of the main challenges of using lasers in 

periodontal therapy is the lack of standardization in 

treatment protocols. Different types of lasers are 

available for periodontal therapy, each with its own 

wavelength, power output, and delivery system. 

The effectiveness of laser therapy in treating 

periodontal disease depends on various factors, 

including the type of laser used, the settings used, 

and the skill of the operator. Without standardized 

treatment protocols, it is difficult to compare the 

outcomes of laser therapy across different studies 

and to determine the optimal parameters for 

treatment [3]. 

Another challenge of using lasers in periodontal 

therapy is the limited depth of penetration of laser 

energy into the tissues. Most lasers used in 

periodontal therapy are limited to superficial tissue 

ablation and cannot reach the deeper pockets of 

infection in the gums and bone. This limits the 

ability of lasers to effectively remove all diseased 

tissue and bacteria from the periodontal pockets, 

leading to incomplete treatment and a higher risk of 

disease recurrence [22]. 

Additionally, lasers are not suitable for all patients 

and all types of periodontal disease. Patients with 

certain medical conditions, such as pacemakers, or 

those taking certain medications, may not be 

suitable candidates for laser therapy. Furthermore, 

lasers may not be effective in treating severe cases 

of periodontal disease or in cases where there is 

significant bone loss around the teeth. In these 

cases, traditional treatment methods such as 

surgery or antibiotic therapy may be more effective 

in controlling the disease and preventing further 

progression [29]. 

While lasers have shown promise as an alternative 

treatment for periodontal disease, there are several 

challenges and limitations that need to be 

addressed. Standardization of treatment protocols, 

improved depth of penetration, and patient 

selection criteria are some of the key areas that need 

to be addressed to enhance the effectiveness of 

laser therapy in periodontal disease. Further 

research and clinical trials are needed to better 

understand the role of lasers in periodontal therapy 

and to optimize their use in clinical practice. 

Despite these challenges, lasers have the potential 

to revolutionize the treatment of periodontal 

disease and improve outcomes for patients in the 

future [25]. 

 

Future Directions and Implications for Laser 

Technology in Periodontal Care: 

Periodontal disease, also known as gum disease, is 

a common oral health condition that affects 

millions of people worldwide. It is caused by the 

buildup of plaque and tartar on the teeth, which can 

lead to inflammation, bleeding gums, and 

eventually tooth loss if left untreated. Traditional 

treatment for periodontal disease involves scaling 

and root planing, which is a manual procedure that 

removes plaque and tartar from the teeth and roots 

[30]. 

However, in recent years, laser technology has 

emerged as a promising alternative for the 

treatment of periodontal disease. Laser technology 

uses focused beams of light to target and remove 

bacteria and infected tissue from the gums, without 

the need for invasive surgery or anesthesia. This 

non-invasive approach has several advantages over 

traditional treatment methods, including faster 

healing times, reduced pain and discomfort, and 

improved outcomes for patients [31]. 

One of the key advantages of laser technology in 

periodontal care is its ability to target and remove 

bacteria from the gums more effectively than 

traditional methods. The high-energy light beams 

generated by lasers can penetrate deep into the gum 

tissue, killing bacteria and promoting healing. This 

targeted approach reduces the risk of infection and 

complications, leading to better overall outcomes 

for patients [32]. 

Another benefit of laser technology in periodontal 

care is its ability to stimulate the regeneration of 

healthy gum tissue. By targeting and removing 

diseased tissue, lasers can promote the growth of 

new, healthy tissue, leading to improved gum 

health and a reduced risk of future infections. This 

regenerative effect can help patients maintain their 
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oral health and prevent the progression of 

periodontal disease [33]. 

In addition to its clinical benefits, laser technology 

also offers several practical advantages for both 

patients and dental professionals. Laser procedures 

are typically faster and less invasive than 

traditional treatments, allowing for shorter 

appointment times and quicker recovery periods. 

This can be especially beneficial for patients with 

busy schedules or those who are anxious about 

undergoing dental procedures [20]. 

Furthermore, laser technology is also more precise 

than traditional methods, allowing for greater 

control and accuracy during treatment. This 

precision can lead to better outcomes and reduced 

risk of complications, making laser technology a 

safe and effective option for patients with 

periodontal disease [21]. 

Looking ahead, the future of laser technology in 

periodontal care looks promising. Ongoing 

research and development in this field are focused 

on improving the effectiveness and efficiency of 

laser procedures, as well as expanding the range of 

applications for this technology. For example, 

researchers are exploring the use of lasers in 

combination with other treatments, such as 

antimicrobial agents or stem cell therapy, to 

enhance the outcomes of periodontal care [22]. 

Additionally, advancements in laser technology are 

also making these procedures more accessible to a 

wider range of patients. As the cost of laser 

equipment decreases and the training required for 

dental professionals becomes more widely 

available, laser technology is becoming a viable 

option for more dental practices around the world 

[2]. 

Laser technology holds great promise for the future 

of periodontal care. Its ability to target and remove 

bacteria, stimulate tissue regeneration, and provide 

faster, more precise treatments make it a valuable 

tool for improving the outcomes of patients with 

periodontal disease. As research and development 

in this field continue to advance, we can expect to 

see even greater benefits and applications of laser 

technology in the years to come [3]. 

 

Conclusion: 

In conclusion, laser technology has emerged as a 

valuable tool in the treatment of periodontal 

disease, offering a safe, effective, and minimally 

invasive option for patients. By targeting diseased 

tissue, killing bacteria, and promoting the 

regeneration of healthy gum tissue, lasers can help 

to restore the health and function of the gums, 

leading to improved oral health outcomes. While 

laser technology may not be suitable for all patients 

or cases of periodontal disease, it represents an 

exciting advancement in the field of dentistry and 

holds great promise for the future of periodontal 

therapy. 
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