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ABSTRACT 

The color of gingiva is determined by number and size of blood vessels, thickness of 

epithelium, keratinization degree, and melanin pigments present in epithelium. Melanocytes, 

located in basal and suprabasal layers of epithelium, are the cells that produce melanin 

pigments which play a main role for pigmentation of gingiva. In this case series, the use of 

810 nm diode laser for depigmentation of gingiva is presented for 15 patients.This study 

revealed that depigmentation with 810 nm diode laser is successful in terms of esthetics and 

patient comfort. 
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INTRODUCTION 

Oral pigmentation is a discoloration of the gingival/oral mucosa, associated with several 

exogenous and endogenous factors. Etiological factors are varied which include drugs, heavy 

metals, genetics, endocrine disturbances, syndromes as Albright's syndrome, PeutzJegher's 

syndrome, and also in inflammation. Adverse habits such as smoking can also stimulate 

melanin pigmentation and the intensity of pigmentation is related to the duration of smoking 

and the number of cigarettes consumed. The pigmentation is mostly localized at the anterior 

labial gingiva, affecting females more than males.
1
 

Melanin, a nonhemoglobin-derived brown pigment, is the most common of the endogenous 

pigments and is produced by melanocytes present in the basal layer of the epithelium. 

Gingival hyperpigmentation is caused by excessive deposition of melanin located in the basal 

and suprabasal cell layers of the epithelium. Melanin pigmentation is the result of melanin 

granules produced by melanoblasts intertwined between epithelial cells at the basal layer of 

the gingival epithelium. The degree of pigmentation varies from one person to another and 

depends on variety of factors especially the melanoblastic activity.
2
 

Although melanin pigmentation of the gingiva is completely benign and does not present a 

medical problem, complaints of “black gums” are common, particularly in patients having a 

very high smile line (gummy smile). 

 Gingival depigmentation can be considered a periodontal plastic procedure whereby the 

gingival hyperpigmentation is removed by various techniques and the technique selection 

should primarily be based on clinical experiences and individual preferences with primary 

indication of demand for improved esthetics. Different techniques for depigmentation 

include:
3,4
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Scalpel technique 

Cryosurgery 

Electrosurgery 

Lasers - Nd: YAG laser, Er: YAG laser, CO2 laser 

Chemical methods including acoustic agents – not used nowadays 

Method aimed at masking the pigmented gingival from less pigmented gingival areas 

Free gingival graft 

Acellular dermal matrix allograft 

 

The present case series describes effective surgical depigmentation technique by  a diode 

laser surgery – for gingival depigmentation, which have produced good results with patient 

satisfaction. 

CASE SERIES 

A  total of 15 patients  complaining of dark gums visited the Department of Periodontics, 

Coorg institute of Dental Sciences and  requested for any cosmetic treatment which would 

eventually enhance the aesthetics on smiling. Their medical history was non-contributory. 

The hyperpigmentation was esthetically displeasing and laser-assisted depigmentation of the 

gingiva in the anterior region from canine to canine in the maxilla was planned. Topical 

anesthetic gel was applied to the surgical field.All the safety measures related to lasers were 

followed. Special eye glasses were worn by the patient and the staff to fulfill with the FDA 

laser safety rules. The properly initiated tip of the diode laser unit (Picasso, AMD laser 
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technologies, USA; wavelength 810 nm) angled at an external bevel of 45 degrees and at 

energy settings of 0.5-1.5 watts continuous wave (CW) was used with small brush like 

strokes back and forth with gradual progression deeper along the same initial laser incision to 

remove the tissue. A 300 μmfiber was used with a power setting of 1.5 watts initially in 

pulsed wave mode (PW) set at 0.20 ms of pulse duration and 0.10 ms of pulse interval for the 

de-epithelialization procedure. 

After removal of the overlying epithelial tissue, power setting was increased to 2 W to attain 

rapid ablation for removing the pigments present deep beneath the basement membrane and 

minimize the hemorrhage from the connective tissue. During the procedure, any tissue tags 

left out after laser ablation were wiped with sterile gauze soaked in saline every 3-5 min and 

thorough inspection was done to confirm no pigmented areas were left out The surgical area 

was covered with a periodontal dressing . The patient was prescribed analgesics for use when 

required and was discharged with necessary post-operative instructions. The patient was 

reviewed at 1 week and the post-operative healing was uneventful . The patient was recalled 

after 1 month and 3 months for evaluation of any repigmentation. 

 

Visual analog scale 

The visual analog scale (VAS) was used to evaluate the subjective pain level experienced by 

the patient. The VAS consisted of a horizontal line of 10 cm (100 mm) long, anchored at the 

left end by the descriptor “no pain” and at the right end by “unbearable pain”. The patient 

was asked to mark the severity of the pain. The distance of this point, in centimeters, from the 

left end of the scale was recorded and used as the VAS score: 0 = no pain; –3 = slight pain; 

3.1–6 = moderate pain; 6.1–10 = severe pain. 
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Evaluation of VAS score. 

5 patients presented a score of 0=no pain. 

6 patients presented a score of 2=mild,annoying pain. 

3 patients presented a score of 4=nagging,uncomfortable, troublesome pain. 

1 patient presented a score of 6=distressing, miserable pain. 

DISCUSSION 

Melanin pigmentation is frequently caused by melanin deposition by active melanocytes 

located mainly in the basal layer of the oral epithelium.
5
Physiologic pigmentation is probably 

genetically determined, but as Dummet
6
 suggested, the degree of pigmentation is partially 

related to mechanical, chemical, and physical stimulation. Pigmentations can be removed for 

esthetic reasons.
7
Different treatment modalities have been used for this aim.

8
The selection of 

a technique for depigmentation of the gingiva should be based on clinical experience, 

patient's affordability and individual preferences. There are increasing demands for cosmetic 

rehabilitation for gingival melanin pigmentation. Several modalities have been suggested for 

gingival depigmentation, varying from scalpel, electrosurgery, and cryosurgery to lasers. 

The semiconductor diode laser is emitted in continuous- wave or gated-pulsed modes, and is 

usually operated in a contact method using a flexible fiber optic delivery system. Laser light 

at 800 to 980 nm is poorly absorbed in water, but highly absorbed in hemoglobin and other 

pigments. Since the diode basically does not interact with dental hard tissues, the laser is an 

excellent soft tissue surgical laser, indicated for cutting and coagulating gingiva and oral 

mucosa, and for soft tissue curettage or sulculardebridement.The diode laser exhibits thermal 

effects using the “hot-tip” effect caused by heat accumulation at the end of the fiber, and 

produces a relatively thick coagulation layer on the treated surface. The usage is quite similar 
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to electrocauterization. Tissue penetration of a diode laser is less than that of the Nd: YAG 

laser, while the rate of heat generation is higher.
9 

The advantages of diode lasers are the smaller size of the units as well as the lower financial 

costs. Diode laser surgery can be performed safely in close proximity to dental hard tissue. 

The healing period of scalpel wounds is shorter than with diode laser. However, scalpel 

surgery causes unpleasant bleeding during and after the operation and it is necessary to cover 

the exposed lamina propria with a periodontal pack for 7 to 10 days. The diode laser causes 

minimal damage to the periosteum and bone under the gingiva being treated, and it has the 

unique property of being able to remove a thin layer of epithelium cleanly. Although healing 

of laser wounds is slower than healing of scalpel wounds, a sterile inflammatory reaction 

occurs after laser use.
10 

Repigmentation may also occur depending on the technique used and the race of the 

patients.
11

 According to the theory, melanocytes migrate from the adjacent pigmented tissues 

to treated sites resulting in repigmentation.
12

It is an outcome of histologic changes in the 

melanocyte activity and density of melanin pigments that can be seen from 15% to 30% even 

after 6 months of depigmentation.
13

 In this study, patients were followed up for 3 months, and 

no repigmentation was observed during that time. 

In this case series, the use of 810 nm diode laser for depigmentation of gingiva resulted in 

complete healing at week 12. It was also shown to be a safe and effective method for 

acceptable esthetic result and maximum patient comfort. A longer follow-up of the patients is 

necessary to monitor the occurrence of repigmentation. 
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CONCLUSION 

The need and demand for esthetics requires the removal of unsightly pigmented gingival 

areas to create a pleasant and confident smile, which altogether may alter the personality of 

an individual. This could be easily attained by using any of the methods described above. The 

application of diode laser appears to be a safe and effective alternative procedure for the 

treatment of gingival melanin pigmentation. Its benefits include ease of usage, effectiveness 

in the treatment of superficial benign pigmented lesions, convenience in dental clinics, 

anddecreased trauma for the patient. 
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