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Abstract 

Gingival melanosis is a benign condition characterized 

by excessive melanin deposition in the gums, often 

caused by genetic factors, smoking, or systemic health 

issues. Although asymptomatic, the dark pigmentation 

can be a cosmetic concern for individuals. Various 

depigmentation techniques have been developed, with 

scalpel surgery and laser therapy being the two most 

common. This review compares the efficacy, healing 

processes, patient comfort, and histopathological 

impacts of both techniques. The scalpel method is cost-

effective and immediately removes pigmentation but is 

associated with post-operative discomfort, longer 

healing times, and a higher risk of scarring. In contrast, 

laser therapy offers a minimally invasive approach with 

faster healing, reduced discomfort, and a lower risk of 

scarring, though it is more expensive and may require 

multiple sessions. Laser therapy also shows lower 

recurrence rates due to its precision in targeting melanin-

producing cells. Ultimately, the choice between the two 

techniques depends on patient preferences, the extent of 

pigmentation, and cost considerations. 
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Introduction 

Gingival melanosis is a condition where excessive 

melanin, a natural pigment responsible for skin, hair, and 

eye color, accumulates within the gum tissues. This 

condition is often caused by genetic factors, smoking, or 

certain systemic health conditions. While it is medically 

benign and does not present any symptoms such as pain 

or discomfort, the dark pigmentation on the gums can be 

aesthetically displeasing, especially for individuals 

concerned about the appearance of their smile. This 

concern has led to the development of various 

techniques aimed at depigmenting the gums, or reducing 

the visibility of melanin. Over the years, two primary 

methods have emerged for treating gingival 

hyperpigmentation: scalpel surgery and laser therapy. 

Scalpel surgery, the more traditional of the two, 

physically removes the pigmented tissue, while laser 

therapy, a more modern approach, targets melanin-

producing cells without requiring tissue excision. Both 

techniques are effective in eliminating gingival 

pigmentation, but they differ in terms of their 

invasiveness, healing times, patient comfort, and long-

term outcomes. These differences have led to ongoing 

debates among dental professionals about which method 

offers the best results. This review aims to explore the 

scalpel and laser techniques in-depth, comparing their 

efficacy, patient experiences, healing processes, and 

histopathological effects on the gingival tissues. (1-4) 

Discussion 

Scalpel Technique (5-8) 

The scalpel technique is one of the oldest and most 

established methods for treating gingival melanosis. It 

involves the mechanical removal of the pigmented gum 

tissue using a surgical blade. The procedure is 

straightforward: the dentist or surgeon carefully excises 

the discolored gingival tissue, effectively removing the 

layer of melanin. One of the main advantages of this 

method is its simplicity. The scalpel technique is often 

seen as a highly effective and reliable way to 

immediately remove pigmentation, especially when 

large areas of the gum are affected. Furthermore, the 

procedure is generally less expensive than more modern 

alternatives, such as laser therapy, making it accessible 

to a broader range of patients. 

However, despite its effectiveness, the scalpel technique 

has several notable disadvantages. Because it involves 

physically cutting the gum tissue, the procedure is quite 

invasive. As a result, patients often experience 

significant post-operative bleeding, as the excised area 

can be quite large. This bleeding can extend into the 

days following surgery, making the recovery process 

more uncomfortable. Additionally, the invasive nature of 

the procedure means that patients are likely to 

experience more pain and discomfort during and after 

the surgery compared to less invasive methods. Healing 

times are also longer for scalpel procedures, as the gum 

tissue needs to regenerate and heal from the open wound 

created by the excision. In some cases, the healing 

process may result in visible scarring, which can 

compromise the aesthetic outcome that the patient 

sought to improve. 

Although the scalpel method is a cost-effective and 

immediate solution for gingival melanosis, the longer 

recovery times, post-operative discomfort, and risk of 

scarring present significant challenges for patients. 

These factors can deter individuals from choosing this 

option, especially when less invasive alternatives are 

available. 
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Laser Technique (9-14) 

In recent years, laser therapy has gained popularity as a 

minimally invasive alternative to scalpel surgery for 

treating gingival melanosis. Unlike the scalpel 

technique, which removes the tissue, laser therapy works 

by targeting and destroying melanin-producing cells 

within the gum tissue without physically cutting it. 

Different types of lasers, such as diode, Nd 

, and CO2 lasers, are used in these procedures. The 

laser’s energy is absorbed by the melanin in the cells, 

causing the cells to break down and be naturally 

resorbed by the body over time. This method allows for 

highly precise targeting of the pigmented areas, 

minimizing damage to the surrounding healthy tissue. 

One of the primary advantages of laser therapy is its 

minimally invasive nature. Since the procedure does not 

involve cutting or excising tissue, there is little to no 

bleeding during the surgery. This is because the laser 

coagulates blood vessels as it works, effectively sealing 

them and preventing significant blood loss. The reduced 

invasiveness also results in less post-operative 

discomfort for the patient. Most individuals report 

experiencing only mild discomfort or sensitivity 

following the procedure, and they can usually return to 

their regular activities much sooner than those who 

undergo scalpel surgery. Additionally, the healing 

process is significantly faster with laser treatment. Since 

the laser minimizes tissue damage, the gums can heal 

more rapidly, reducing the overall recovery time. 

Furthermore, because the laser does not leave an open 

wound, the risk of infection and complications is much 

lower than with scalpel surgery. 

Another advantage of laser therapy is the reduced risk of 

post-operative scarring. The precision of the laser allows 

for targeted removal of pigmentation without affecting 

the surrounding tissues, which leads to a more 

aesthetically pleasing outcome. This is particularly 

important for patients who are concerned about the 

appearance of their smile, as scarring can sometimes 

negate the cosmetic improvements gained from 

depigmentation. 

However, despite these advantages, laser therapy does 

have some limitations. It is typically more expensive 

than scalpel surgery, largely due to the cost of the 

specialized equipment and the training required to use it 

effectively. Moreover, in some cases, patients may 

require multiple laser sessions to achieve the desired 

level of depigmentation, particularly if the pigmentation 

is extensive or deeply embedded in the tissue. While 

these additional sessions can add to the overall cost and 

time commitment, many patients find the benefits of less 

discomfort, faster healing, and minimal scarring to 

outweigh the drawbacks. 

Patient Comfort and Healing (15-17) 

When comparing patient comfort between the scalpel 

and laser techniques, laser therapy is consistently 

reported to provide a superior experience. The minimally 

invasive nature of laser therapy results in significantly 

less pain and discomfort both during and after the 

procedure. Patients undergoing laser treatment often 

experience minimal swelling or soreness, and any 

discomfort they do experience typically subsides within 

a few days. This is a stark contrast to the scalpel method, 

which involves a more invasive procedure that creates a 

larger wound. Patients who undergo scalpel surgery 

frequently report more significant post-operative pain, 

swelling, and discomfort. Additionally, because the 

scalpel method results in an open wound, there is a 

higher risk of infection, which can further complicate the 

healing process and prolong discomfort. 

Healing times also differ significantly between the two 

techniques. Laser therapy, due to its less invasive nature, 
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allows the gums to heal much faster. The laser seals 

blood vessels and minimizes tissue trauma, which 

accelerates the body’s natural healing response. Most 

patients recover from laser treatment within a week, and 

they can return to their normal oral hygiene routines 

relatively quickly. In contrast, healing from scalpel 

surgery takes longer because the excised tissue must 

regenerate. The larger wound area also increases the 

likelihood of post-operative complications, such as 

infection or delayed healing, further extending the 

recovery period. 

Recurrence Rates (18,19) 

One of the concerns with any depigmentation treatment 

is the possibility of pigmentation recurrence. Gingival 

melanosis can return over time because melanocytes, the 

cells responsible for producing melanin, can repopulate 

the gum tissues. Both scalpel and laser treatments carry a 

risk of recurrence, although the likelihood varies 

between the two methods. Research suggests that laser 

therapy may offer a lower recurrence rate compared to 

scalpel surgery. This is due to the precision with which 

lasers can target melanin-producing cells. By effectively 

destroying these cells, lasers may reduce the chances of 

pigmentation returning. Scalpel surgery, while initially 

effective at removing pigmentation, may leave residual 

melanocytes behind, increasing the potential for 

recurrence over time. 

Histopathology (20-22) 

The histopathological effects of scalpel and laser 

treatments differ significantly because of the distinct 

mechanisms by which each method interacts with the 

tissue. Scalpel surgery involves the physical removal of 

pigmented tissue, which creates an open wound. The 

healing process for scalpel-treated tissue involves 

secondary healing, characterized by an inflammatory 

response, granulation tissue formation, and eventual re-

epithelialization. This process is slower and can result in 

scarring, particularly if the excision is large or if healing 

is complicated by infection or other factors. 

In contrast, laser therapy works by thermally disrupting 

melanin-producing cells without cutting into the tissue. 

The heat from the laser causes coagulation necrosis of 

the pigmented cells, which are then resorbed by the 

body. Histopathological studies of laser-treated tissues 

show minimal inflammation and faster re-

epithelialization compared to scalpel-treated tissues. The 

reduced tissue trauma associated with laser therapy 

correlates with faster healing and a lower risk of 

scarring. Overall, the histopathological evidence 

suggests that laser therapy may offer a more favorable 

healing response, with less tissue damage and fewer 

complications than scalpel surgery. 

Conclusion 

In conclusion, both scalpel surgery and laser therapy are 

viable options for treating gingival melanosis, but each 

has its own strengths and limitations. The scalpel 

technique, while effective and cost-efficient, is 

associated with more post-operative discomfort, longer 

healing times, and a higher risk of scarring. Laser 

therapy, on the other hand, offers a minimally invasive 

solution with faster healing, less discomfort, and a 

reduced risk of post-operative complications. However, 

the higher cost of laser therapy and the potential need for 

multiple sessions may deter some patients. Ultimately, 

the choice between these two techniques should be based 

on individual patient needs, the extent of pigmentation, 

and personal preferences. Laser therapy may be the 

better option for patients seeking a more comfortable 

and cosmetically superior outcome, while the scalpel 

technique remains a reliable choice for those looking for 

a more affordable treatment. 
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