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Abstract: 

 

Objectives:  The colour of the gingiva is determined by various factors, among them 

melanin, which contributes to the darkness of the gums. There are various treatment options 

available for depigmentation. The study was undertaken to evaluate the recurrence of 

pigmentation, pain, and wound healing following gingival depigmentation with diode laser 

and electrosurgery. 

Methodology: Twenty-five patients were included in the study that had aesthetic consent due 

to their dark gums. Gingival depigmentation was performed on maxillary anterior teeth using 

diode laser (DL) on one side and electrosurgery (ES) on the other at the same appointment. 

Patients were evaluated for pain at 24 hours and one week post-procedure, and wound 

healing was evaluated one week later. Repigmentation was checked a week, 1, 3, 6, and 9 

months postoperatively. Results were analysed using independent paired t test, unpaired t test 

and the chi-square test.  

Results: Pain was reported to be less with DL one week postoperatively (p 0.049). Wound 

healing was also better with DL (p 0.035). Within the intragroup comparison for 

repigmentation, there was a significant reduction at all the reevaluated time intervals in both 
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procedures (p 0.001). On intergroup comparison of repigmentation, there was no statistically 

significant difference noted at all time intervals between both procedures. 

Conclusion: Overall results disclose that both procedures were effective. The diode laser was 

better in terms of wound healing and postoperative pain. There was no considerable 

difference in repigmentation with either of the procedures by the end of nine months. 

.  

Key words: Diode Laser, Electrosurgery, Gingival melanin pigmentation, Pain, Wound 

Healing. 

 

Introduction: 

The harmony of the smile is not only determined by the shape, position, and colour of the 

teeth but also by the gingival tissue.1 Gingival health and appearance are the most essential 

components of an attractive smile.2 The colour of gingiva is determined by various factors 

like vascularity, epithelial thickness, quantity of keratinization, and pigment-containing cells 

within the epithelium. Melanin is a non-haemoglobin derived pigment; it is the most common 

endogenous pigment contributing to the colour of gingiva and is produced by melanocytes, 

which are present in the basal and spinous layers of the gingival epithelium. These cells are 

neuro-ectodermal in origin.3 

As the gingiva is the most common pigmented intraoral site4, removal of unattractive 

pigmentation is in high demand for a pleasant smile. Various methods to improve pink 

aesthetics have evolved, among which depigmentation with a scalpel5 is the most preliminary 

and still popular because of its low cost and effectiveness. But bleeding, post-operative pain, 

and faster repigmentation were common shortcomings with it. In order to overcome these, 

many advanced techniques like electrosurgery6, cryosurgery7, and lasers have been developed 

with varied degrees of success.  

 

Electrosurgery in dentistry has been in use since 1914.8 It is the intentional passage of high-

frequency current through tissues to achieve a controlled surgical effect.9 Various electrodes 

are available for ease of use. Needle, loop, and ball electrodes are regularly used for incision, 

depigmentation, and hemostasis, respectively. 

 

Lately, lasers have been recognised as one of the most effective, comfortable, and reliable 

techniques for depigmentation due to their selective ablation capacity. Laser beams have 

wavelengths that are specifically absorbed by the melanocytes and effectively destroy them. 

The diode laser is most frequently used for depigmentation because of its wave length of 800 

to 980nm10, which is a close match with the melanin absorption spectrum (351–1064 nm).11 

Many advantages of laser, including hemostasis with a clear operating field, which increases 

the efficacy of work, less post-operative pain, a bactericidal effect, and good acceptance by 

the patients, make it easier for depigmentation. Lasers have an added effect on wound healing 

because of the biostimulatory action of low-level laser therapy (LLLT).12 

 

There are many case series and case reports in the literature comparing various 

depigmentation procedures. Very few randomised clinical studies have evaluated the 

comparative effects of laser and electrosurgery in treating gingival pigmentation. Hence, in 

the present study, an attempt was made to compare the effectiveness of electrosurgery [ES] 

and diode laser in the treatment of gingival pigmentation. 
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Material and methods: 

 

This clinical trial was conducted at the Department of Periodontology and Oral Implantology. 

A sample size determination was carried out based on a study by Chandna S. and Kedige SD 

[13]. To obtain more accurate results, a total of 25 participants were included. The clinical 

procedure was carried out in the maxillary arch, as it is aesthetically more important. A split-

mouth design was adopted; the maxillary arch was divided into 2 segments, and 

randomization was done by the coin toss method. Therefore, n = 25 for both groups, out of 

which 16 were females and 9 were males. The study was conducted in accordance with the 

Helsinki Declaration of 1975, as revised in 2000. The mean age of patients was 21.92 years. 

The institutional ethical committee (D149306053) has approved the study. All the patients 

completed an informed consent document explaining all procedures involved in the protocol 

and the possible benefits associated with the proposed study. 

 

Subjects who are systemically and periodontally healthy and have a melanin pigmentation 

score of 214 on the maxillary anterior region were included. Patients who were smokers, 

medically compromised, pregnant, or lactating women were excluded. Patients with any 

associated syndrome with pathological pigmentation were also excluded. Clinical parameters 

like gingival index (GI), plaque index (PI)15, melanin pigmentation index (Takashi et al., 

2005)14, wound healing index (Daniel SA Rosa et al., 2007)16, and pain were recorded with 

the help of VAS. 

 

Oral prophylaxis was performed before the depigmentation procedure, and oral hygiene 

instructions were given. The depigmentation procedure on the first quadrant from the right 

central incisor to the canine was performed using a semiconductor diode laser (ZOLAR®); on 

the second quadrant, depigmentation was done using an electrosurgery unit (SATELLEC®). 

At the laser site, topical anaesthesia (NUMMIT®, lignocaine USP 15% w/w) spray was 

sprayed initially before infiltrating the surgical area with local anaesthesia (LINGNOX 2%, 

lignocaine with adrenaline in 1:80000 concentration). The laser tip was in contact mode with 

the operating site, and it was moved in an apico-coronal direction in the pre-selected area 

[Figure 1]. The laser was adjusted to 1 W in continuous mode, emitting 810 nm of wave 

length at the working tip. Dampen sterile gauze was used to wipe the blaze after irradiation, 

and saline irrigation was performed. A periodontal dressing was applied to the ablaze area to 

prevent post-surgical uneasiness for the patients. Laser safety was followed.17, 18 

On the other hand, after achieving anaesthesia similar to that at the laser operating site, 

electrosurgery was used with fully rectified current (50% cut and 50% coagulated). The 

utmost care was taken to avoid contact of the electrode with the tooth to prevent unwanted 

damage (Figure 1). Thorough saline irrigation was done to dissipate the lateral heat produced 

during the treatment; the area was cleaned using damp, sterile gauze. A post-surgical 

periodontal dressing was placed to avoid discomfort for the patient. 

Routine post-operative instructions were given; antibiotics and analgesics were not 

prescribed. Patients were instructed not to brush over the surgical area for one week. 

Participants were instructed to rinse their mouths with 0.2% chlorhexidine gluconate 

mouthwash daily for 2 weeks. At the one-week postoperative recall, the periodontal dressing 

was removed. 
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Figure 1: [A] Baseline pre-operative image, [B] Depigmentation using laser, [C] 

Depigmentation using electrosurgery, [D] Periodontal dress of surgical site, [E] One week 

post-operative, [F] One month post-operative, [G] Three months post-operative, [H] Six 

months post-operative, [I] Nine months post-operative.  

 

Statistical analysis:  

The entire data was statistically analysed using the statistical package for social sciences 

(SPSS), version 22.0, IBM Private Limited, Chicago, USA. A paired t test was used for 

intragroup comparison of pain at 24 hours and one week postoperatively and repigmentation 

(one week, 1, 3, 6, and 9 months postoperatively). An independent t test has been used to 

examine the intergroup comparison of repigmentation and pain. The chi-square test has been 

used for comparison of healing scores between laser and electrosurgery (ES) at one week 

postoperatively. A p value < 0.05 was considered significant.  

Results: 

Pain scores 24 hours after the surgery were higher, which gradually decreased by the end of 

one week. The mean pain score with laser and ES at 24 hours and one week postoperatively 

showed high statistical significance with p values of 0.003** and p - 0.001**, respectively 

[Table: I].On an intergroup comparison of mean pain scores, they were not statistically 

significant at 24 hours post-surgery. But less pain in laser-treated areas was reported one 

week post-operatively [Table II]. A significant difference was observed in terms of wound 

healing in the intergroup comparison, with a p value of 0.035* [Table III]. The mean melanin 
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pigmentation scores of the laser and ES treated areas at baseline were 2, according to Takashi 

et al.14 This has been decreased to '0.00' after one week postoperatively in both regions. On 

intragroup comparison for both sites at all time intervals mentioned, there was a significant 

difference with a p value less than 0.001** in mean melanin pigmentation scores. The mean 

difference was less between one week and nine months postoperatively, stating that the 

repigmentation has gradually increased [Tables IV and V], but has not reached the complete 

baseline values by the end of the study in either region. On intergroup comparison, there was 

no statistically significant difference among the two procedures regarding all time intervals 

[Table VI]. 

Discussion: 

The intensity and distribution of pigmentation in oral mucosa are variable19 not only between 

races but also between different individuals of the same race and within different areas of the 

same oral cavity. The presence of dark gums is a huge aesthetic concern, which motivated 

researchers to uncover the ways for depigmentation. Studies have shown that the anteriorly 

attached gingiva is more pigmented than the posterior as it is more exposed to light.20 The 

effect of sunlight on the anterior segment has been quoted as the reason for more 

pigmentation in this area.6 

The most effective method for gingival depigmentation has been surgical de-epithelialization. 

Uncontrolled bleeding is the procedure's principal drawback. Other methods would result in 

an unsightly appearance, such as the use of free gingival grafts21 and acellular dermal grafts22 

after grafting. The semiconductor diode laser has emerged as the best option for 

depigmentation because it’s adsorption by haemoglobin and other pigments readily. As 

previously established, the melanin absorption spectrum spans the wavelengths of 351 to 

1064nm.23 The 810nm diode laser utilised in the present investigation causes a significant 

amount of absorption into the melanin. 

A monopolar electrosurgical unit (SATELEC®) was employed in the current study. The 

electrode could be twisted to accommodate clinical requirements, facilitate application, and 

ensure reliable cutting.9 Although it has certain drawbacks as well, such as concern over bone 

injury and inadequate post-operative recovery, The application of electricity to tissue for an 

extended period of time or repeatedly can causes heat build-up and unwanted tissue damage. 

A study done by Chandna S. and Kedige SD compared the pain during depigmentation with 

laser and electrosurgery (ES). The laser-treated area reported significantly less pain at twenty 

four hours postoperatively.13 The results obtained by the author were in accordance with the 

results of the present study. Agha MT24 has compared post-operative pain, bleeding, wound 

healing, and repigmentation using 3 different laser wave lengths and stated that all parameters 

considered were better at the 940nm wave length. Pranitha S. et al. concluded that pain with 

laser depigmentation was less compared with traditional scalpel technique.25 Gurumoorthy K 

et al., in their study, compared pain after depigmentation procedures using scalpels and laser 

and revealed a significant difference in the patients pain levels; the laser group expressed less 

pain.26 The results of the above-mentioned studies support the present study's stating laser 

treated sights had a lower pain score. A study conducted by Grover HS et al. compared the 

pain levels after depigmentation with surgical blades and lasers. The study reported a 

statistically insignificant difference in pain by the end of day one and one week 

postoperatively.1 
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Several studies were reported comparing the outcomes of scalpel and electrosurgical gingival 

depigmentation. Patients' satisfaction with the depigmentation with scalpel and electrosurgery 

was assessed in a study.27 There was a sense of unpleasant smell due to tissue burning from 

the use of ES, which was also reported by the patients in the present study. From the study 

conducted by Gupta G et al.28, it was clear that pain-associated electrosurgery was more 

inconvenient in comparison with scalpel surgery during depigmentation. This finding that 

project pain was severe while operating with ES is in accordance with the present study. In 

the present study, laser-treated sites reported lower pain scores compared to electrosurgery. 

This analgesic effect of the diode laser can be credited to its action in disrupting the Na+ K+ 

pump in the cell membrane, resulting in a loss of impulse conduction, or simply due to the 

ablation of nerve endings because of the formation of protein coagulum.29 

Healing after depigmentation is a secondary intention. Grover HS et al. reported in their study 

an insignificant difference in the healing of depigmented areas by scalpel and diode laser, but 

mild pain and inflammatory changes were prominent at the scalpel site.1 A study conducted 

by Chandra GB et al. revealed that healing when compared between scalpel and laser one 

week post-surgery didn’t show any significant difference.30 Another study has reported that 

electrosurgery showed unhealed ulcerations and slow epithelialization after a period of one 

week from the day of depigmentation.31 A split-mouth study done by Chanda S. et al. stated 

that healing was uneventful on the scalpel surgical area compared to the electrosurgical 

area.13 Healing in the present study was evaluated by the wound healing index (Daniel SA 

Roase et al.,16 , whereas other studies have reported the use of peroxide tests; those studies 

reported less bubbling at the scalpel-treated area, pertaining to better epithelialization than the 

electrosurgery-treated site.28 

In the present study, complete epithelialization was more evident in the laser-ablated region. 

The reason could be because of the laser plume; it creates a locally sterile condition, resulting 

in a reduction of bacteremia.32 The rapid healing could be related to photo-biomodulation 

(PBM) or low-level laser therapy (LLLT), which is the application of electromagnetic energy 

in the red and near infrared regions of wave length at 630 to 980nm. It affects the fibroblasts 

and their locomotion, and this in turn may contribute to the higher tensile strengths of the 

healed wound.33 Minimal wound contraction and minimal scarring are evident with laser 

surgeries. Compared with electrosurgery, lasers have a greater comfort level and better 

acceptance; also, better wound healing was reported with lasers in the present study. 

The "migration theory," which contends that active melanocytes from the normal epithelial 

region migrate into the depigmented area, claims that repigmentation occurs despite the fact 

that the mechanism is not fully understood.34 Studies by Ginwalla et al.35 demonstrated that 

employing the abrasion technique after 24-56 days resulted in repigmentation in 50% of the 

instances. In a split-mouth research by Grover HS utilising a scalpel and laser for 

depigmentation, there was no sign of recurrence after three months [1].1 Repigmentation was 

documented 18 months following the operation in a case series; the depigmentation was 

performed using a scalpel and electrosurgery.36 According to data from a clinical 

investigation carried out by Kaur H.37, the darker people showed signs of repigmentation 

more quickly. Repigmentation was described in the Doshi Y et al. study by the end of 6 

months, with diode laser.2  

Although the process of repigmentation was initially delayed in laser-treated locations by up 

to 6 months in the current study, there was no discernible difference between the two 

methods by the time the research was complete. Selective ablation may have contributed to 
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the initial delay in pigmentation advancement at the laser-treated region. However, 

electrosurgical methods lacked the additional advantages of targeted ablation. Clear, 

bloodless operating areas that are convenient for the operator are the key benefits of both 

techniques. The limitation of the present study could be a smaller sample size. Blinding of 

parameters didn’t happen in the present study since a single operator followed up on the 

subjects. 

Conclusion: 

All of the patients were satisfied with the outcomes at the end of the trial period, despite the 

fact that a few locations had experienced repigmentation. Patients experienced less pain when 

using the laser and had more acceptance of it. Additionally, it has been demonstrated that 

employing lasers is a safer and more efficient treatment method that offers the best aesthetics 

and comfort. The success of the depigmentation procedure may be weighed only by the 

extent of depigmentation achieved and the time taken for the reappearance of pigmentation. 

However, additional data analysis with a bigger subject pool and longer follow-ups would be 

necessary for these comparison methodologies in order to guarantee the long-term prediction 

and efficacy of the depigmentation. 
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Table I expresses the intra-group comparison of pain. 

 

Group Duration n Mean Std. D p value 

Laser 

 

 

Electrosurgery 

24 hrs post op pain 

1 week post op pain 

 

24 hrs post op pain 

1 week post op pain 

25 

25 

 

25 

25 

0.36 

0.04 

 

0.60 

0.24 

0.490 

0.200 

 

0.500 

0.436 

0.003** 

 

 

0.001** 

**-Statistically Highly Significant (p<0.01); n - Number of subjects; Std. D – standard 

deviation 

 

 

Table II expresses the intergroup Comparison of Pain. 

 

Duration Group n Mean Std. D p value 

24 hrs post op pain Laser 25 0.36 0.49 0.093 

[NS] 

 
Electrosurgery 25 0.60 0.50 

1 week post op pain Laser 25 0.04 0.20 0.042* 

Electrosurgery 25 0.24 0.44 

NS – Not Significant, *Statistically Significant (p<0.05); n - Number of subjects; Std. D – 

standard deviation 

 

Table III shows the comparison of healing in laser and electrosurgery. 

 

 

 

*-Statistically Significant (p<0.05); n - Number of subjects; %- Percentage of subjects 

 

 

Type Parameter  

Complete epithelisation 

 

n [%] 

 

Incomplete  

epithelisation 

n [%] 

   
Laser 18 [72%] 7 [28%] 

Electrosurgery 12 [48%] 13 [52%] 

Chi Sq 4.42 p -  0.035* 
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Table IV shows the intra group comparison of pigmentation at various time periods from 

baseline in Electrosurgery treated area. 

 

Group Comparison n Mean Std. D p value 

Electro 

Surgery 

Baseline 25 2.00 0.000 - 

One week 25 0.00 0.000 

Baseline 25 2.00 0.000 <0.001** 

one month 25.00 0.44 0.45 

Baseline 25.00 2.00 0.00 <0.001** 

3 months 25.00 0.56 0.48 

Baseline 25.00 2.00 0.00 <0.001** 

6 months 25.00 0.89 0.55 

Baseline 25.00 2.00 0.00 <0.001** 

9 months 25.00 1.25 0.56 

**-Statistically Highly Significant (p<0.01); n - Number of subjects; Std. D – standard 

deviation 

 

 

 

Table V shows the intra group comparison of pigmentation at various time periods from 

baseline in Laser treated area. 

 

Group Comparison n Mean Std. D p value 

Laser baseline 25 2.00 0.000 - 

One week 25 0.00 0.000 

baseline 25 2.00 0.000 <0.001** 

one month 25.00 0.29 0.39 

baseline 25.00 2.00 0.00 <0.001** 

3 months 25.00 0.57 0.45 

baseline 25.00 2.00 0.00 <0.001** 

6 months 25.00 0.85 0.50 

baseline 25.00 2.00 0.00 <0.001** 

9 months 25.00 1.28 0.56 

**-Statistically Highly Significant (p<0.01); n - Number of subjects; Std. D – standard 

deviation 
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Table VI projects the inter group comparison of pigmentation according to duration. 

 

Duration Group n Mean Std. D p value 

      
Baseline Laser 25 2.00 0.000 - 

Electrosurgery 25 2.00 0.000 

One 

week 

Laser 25 0.00 0.000 - 

Electrosurgery 25 0.00 0.000 

one 

month 

Laser 25 0.29 0.39 0.223 

[NS] Electrosurgery 25 0.44 0.45 

3 months Laser 25 0.57 0.45 0.919 

[NS] Electrosurgery 25 0.56 0.48 

6 months Laser 25 0.85 0.50 0.789 

[NS] Electrosurgery 25 0.89 0.55 

9 months Laser 25 1.28 0.56 0.866 

[NS] Electrosurgery 25 1.25 0.56 

 

NS= Not Significant (p>0.05); n - Number of subjects; Std. D – standard deviation 
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