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Abstract

The harmony of smile is attributable to the shape, colour, and position of the
teeth, but also to the level and color of the gingival tissues. Gingival pigmen-
tation occurs in all races of man and it varies from one race to another. It re-
sults from melanin granules which are produced by melanoblasts. An exces-
sive gingival pigmentation frequently poses an aesthetic problem, especially
in patients with gummy smiles. Various procedures have been proposed for
removal of the gingival pigmentation and to restore esthetics. These tech-
niques include gingivectomy, free gingival autografts, surgical depigmenta-
tion, electrosurgery, cryotherapy, use of rotary instruments, chemical agents
and lasers. The objective of this article is to report a case of the gingival de-
pigmentation technique using a 980 nm diode laser in a young patient treated
in the oral surgery department of the dental consultation and treatment cen-
ter of Casablanca and to shed light on the effectiveness of this technique
which has produced good results and led to patient satisfaction.
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1. Introduction

The colour of oral mucosa varies between individuals and groups. It has no

gender predilection and may be observed in all races and at all ages.

The gingival color is determined by several factors. These factors include,

among others the dimension of blood vessels, thickness and degree of epithelial
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keratinization, and pigments.

Melanin, a nonhemoglobin-derived brown pigment, is the most common of
the endogenous pigments involved in gum pigmentation [1].

The accumulation of melanin can be physiological and called “racial or ethnic
pigmentation” or caused by several endogenous and exogenous factors, includ-
ing tobacco [1].

Gingival hyperpigmentation may cause esthetic problems and embarrassment,
especially in patients with a gummy smile.

Several procedures have been proposed for gingival depigmentation. These
techniques include gingivectomy, free gingival autografts, surgical depigmenta-
tion, electrosurgery, cryotherapy, use of rotary instruments, chemical agents like
phenol and alcohol.

These last years, laser dentistry has replaced many traditional dental proce-
dures and has been recognized as the most effective technique in gingival de-
pigmentation making it more precise and less painful.

The purpose of this work is to report a case of an effective and minimally in-
vasive gingival depigmentation technique using a 980 nm diode laser in a young
patient treated in the oral surgery department of the dental consultation and
treatment center of Casablanca and to highlight through a literature review the

efficacy of this technique that has produced good results.

2. Case Report

A 27 years-old non-smoking patient was referred to the department of oral sur-
gery complaining of darkened gum that aesthetically affects her smile and thus
her social life. (Figure 1)

The patient was healthy, without any history of smoking, nor systemic condi-
tion, nor taking drugs.

In clinical examination, periodontal tissues were healthy, but bilateral melanin
pigmentation was deeply present in both maxillary and mandibular arches

(Figure 2).

Figure 1. Extraoral examination.
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Figure 2. Intraoral examination showing hyperpigmentation in both maxillary and
mandibular arches.

A final diagnosis of ethnic gingival hyperpigmentation was established.

Following the patient’s request, a laser depigmentation procedure was planned
after obtaining the patient’s consent.

Under local anesthesia, depigmentation procedure was applied by using a 980
nm wavelength diode laser. All the safety measures related to lasers were fol-
lowed by wearing special eye glasses by the patient and the medical staff.

Depigmentation for the upper arch was conducted in the first visit, while the
depigmentation of the lower arch was carried out in the second visit.

A little amount of anesthesia was administered to the patient. The laser was
activated. It was set at 2 Watt in a continuous mode. The melanin-pigmented
gum was resected by circular movement of the fiber with a slight contact with
the tissue. During the ablation, sterile gauze soaked in saline solution was used
to remove epithelial remnant and to confirm no pigmented areas were left out.
(Figure 3)

A mouthwash was prescribed, analgesics were advised to the patient only if
pain occurs. Postoperative instructions were given to the patient, such as avoid
eating hot, acidic or spicy food.

She was called back for follow-up and observation. At the first week, gingiva
showed a rapid but still immature epithelialization (Figure 4). The healing was
satisfactory and the patient did not complain about post-operative pain, bleed-
ing, swelling or other complications.

At 1 month follow up, the re-epithelialization was complete (Figure 5). Gin-
giva appeared pale pink which was satisfactory for both patient and operator.
Our patient is still on follow-up visits after almost 6 months. No further repig-

mentation was seen.

3. Discussion

Nowadays, social media and community influence can have a major effect on
people’s perception of beauty, which has a big impact on the person’s self-confidence
and could affect their social interaction and careers.

A lot of people generally associate a good dental appearance with success in
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Figure 3. Intraoperative photographs.

Figure 4. A good healing but still immature epithelialization observed after 1 week.
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Figure 5. A complete re-epithelialization after Imonth.

many areas of life.

An aesthetic smile has a number of components. Gingival health and appear-
ance are essential components for an attractive smile.

The gingiva is an important integral tissue, which, when affected, particularly
by pigmentation is mainly responsible for the unpleasant appearance. The pig-
mentation of gingiva occurs in all races and it varies from one race to another. It
may be seen at any age and without gender predilection.

It is determined by the number and size of blood vessels, the thickness of the
epithelium, the degree of keratinization and the melanin pigments found in the
basal and supra-basal layer of epithelium which are produced by melanocytes
[1].

Gingival pigmentation is affected by a number of exogenous and endogenous
factors.

They include drugs, heavy metals, genetics, endocrine disturbances, syndromes
as Albright’s syndrome, Peutz Jegher’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 number
of cigarettes consumed.

The color could range from pale pink to coral pink, to deep red, and even vio-
let depending on the pigmentation of the gingiva by five primary pigments.
These include melanin, melanoid, oxyhemoglobin, reduced hemoglobin and ca-
rotene, of which melanin pigmentation is the most common [2].

Although gingival hyperpigmentation does not represent a pathological prob-
lem, patients with a gummy smile or excessive gingival display usually complain
of a “black gum” and request cosmetic therapy [3].

Our patient was complaining of unpleasant smile caused by hyperpigmented
gums affecting both maxillary and mandibular arches.

Several therapeutic modalities have been used to remove the melanin pig-

mentation with different outcomes. These techniques include gingivectomy, free
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gingival autografts, surgical depigmentation (scalpel surgical scraping), electro-
surgery, cryotherapy, use of rotary instruments, chemical agents like phenol and
alcohol [4].

However, patient comfort, minimal invasiveness and postoperative care were
the goals in finding a better technique in order to overcome all the drawbacks
related to the traditional methods (the risk to damage the periosteum and un-
derlying bone, bleeding during surgery, postoperative pain and swelling...) [5].

Recently, various types of lasers have been introduced for gingival depigmen-
tation according to their wavelength such as Nd-YAG laser (Neodymium: Yt-
trium Aluminium Garnet), Er-YAG laser (Erbium-doped Yttrium Aluminum-
Garnet), CO, laser, and diode lasers [6].

The use of lasers for depigmentation present several advantages comparatively
to other techniques, such as good hemostasis, better visibility in the surgical
field, short treatment time, short healing period, no or very slight operative and
postoperative pain, decontamination and sterilization effects and low rate of re-
currence compared to other depigmentation procedures [7] [8].

In the case reported above, we used a 980 nm diode laser to remove melanin
pigmentation in both maxillary and mandibular arches.

According to many authors, diode laser has the highest affinity to penetrate
into melanin pigments, which makes it the preferred laser type for depigmenta-
tion of gingiva.

A study conducted by Agha and Polenik in 2020 revealed that melanin shows
a strong absorption of the diode wavelengths compared to the erbium laser. This
results in a faster peeling of melanin and a shorter treatment procedure with the
diode [9].

The diode laser is a solid-state semiconductor that is emitted in continuous-
wave and gated-pulsed modes and contact mode preferably. It is characterized
by wavelengths of 800 - 980 nm which target especially soft tissues and it does
not interact over hardened dental tissues. It 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 [6] [10] [11].

The lack of bleeding after diode laser treatment can be attributed to its prop-
erty to coagulate blood vessels. The laser is absorbed by pigments in the soft tis-
sue, thus making it an excellent hemostatic agent and thereby help in providing
a relatively dry surgical field [12].

The use of water during the procedure enhances the visualization of the oper-
ative field and minimize heat generation by cooling the irradiated area and ab-
sorbing excessive laser energy [13].

Furthermore, photomodulation effects of diode laser were shown to help in
stimulating the fibroblasts, angiogenesis and accelerating the lymphatic flow,
which improves repair and regeneration [7]. Newly formed re-epithelization
occurs after 1 - 2 weeks and is completed by the end of 4 weeks.

Moreover, the diode laser has been recognized as one of the most effective and
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comfortable techniques for gingival depigmentation because the treated area re-
quired no painful injections and patients experienced no intra or post-operative
pain after being dismissed.

Similar results were reported by other studies who stated that diode laser pre-
sented advantages in terms of less discomfort/pain during and post-therapy pe-
riod as well as a reduction of treatment chair time.

A study conducted by Jnaid Harb ZK in 2021 has compared the effectiveness of
diode laser (980 nm) and erbium-YAG laser (2940 nm) for gum depigmentation.

One of the parameters analyzed was post-operative pain. The study concluded
that the patients experienced slightly more pain at the Er:YAG laser-treated sites
compared to the diode laser-treated sites. This result could be attributed to the
shallow surface interaction of the Er:YAG laser beam that requires more time to
remove the pigments causing damage to the gingival tissues and subsequent
postoperative pain [14].

Chandna et al. in 2015 showed through their study comparing pain levels be-
tween electrosurgery and diode lasers that at all intervals (24 h, 1 week) the pa-
tients in the diode lasers group experienced significantly less pain levels as eva-
luated by the Visual Analog Scale (VAS) [15].

Another advantage of diode laser is that it has smaller equipment as well as,
the lower cost compared to other types of lasers. The only disadvantage of laser
therapy is the relatively high cost of the equipment compared to traditional me-
thods [7].

Keeping all these benefits in mind, the use of a diode laser is highly recom-
mended for the treatment of gingival hyperpigmentation. It was shown to be a
safe and effective treatment modality to provide optimal aesthetics with reduced
discomfort to the patients.

However, there is a critical concern in the management of hyperpigmented
gingiva which is a relapse or gingival repigmentation.

This occurs due to the migration of active melanocytes from adjacent pig-
mented tissues to the surgically treated areas. The duration of relapse remains
controversial. It depends on the technique chosen and the follow-up period.

The patient’s ethnicity and tobacco consumption are two factors highly men-
tioned in the literature that could promote pigmentation recurrence [16].

According to Perlmutter & Tal, gingival tissue treated by traditional surgical
intervention shows evidence of re-pigmentation in some areas after 32 months
and after 7 - 8 years completely pigmented [17].

The majority of the available literature has shown lower recurrence rate for
cryosurgery and lasers compared to other techniques, but more research is
needed that include longer follow-up periods and histologic evaluations to fur-
ther understand the pathophysiology of repigmentation and to monitor its oc-
currence.

In our case, gingival depigmentation performed was carried out using a 980
nm diode laser at 2 W power in continuous mode. During the procedure, there

was no bleeding. Postoperatively, the patient was satisfied with her new smile.
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She did not report any infection, swelling, or other complications. She did not
even necessitate the use of any form of analgesics. She was recalled regularly for
follow up. The healing was good.

No sign of repigmentation was observed after almost 6 months, but a longer

follow-up is necessary to monitor the occurrence of a relapse.

4. Conclusions

Gingival health and appearance play a major role in building a patient’s smile.
Over the years, the esthetic expectations of patients have grown, which has led
to the era of dentistry that optimizes the search for ideal solutions.
To serve this purpose, several techniques have been proposed to treat gingival
hyperpigmentation. The use of a diode laser seems to be a safe and effective
treatment modality that provides optimal aesthetic results with reduced dis-

comfort to the patients during the treatment.

Conflicts of Interest

The authors declare no conflicts of interest.

References
[1] Elemek, E. (2018) Gingival Melanin Depigmentation by 810 nm Diode Laser.
European Journal of Dentistry, 12, 149-152. https://doi.org/10.4103/ejd.ejd_373_17

[2] Hanioka. T., Tanaka, K., Ojima, M. and Yuuki, K. (2005) Association of Melanin
Pigmentation in the Gingival of Children with Parents Who Smoke. Pediatrics, 116,
€186-90. https://doi.org/10.1542/peds.2004-2628

[3] Muruppel, A.M,, Pai, B.S.J., Bhat, S., Parker, S. and Lynch, E. (2020) Laser-Assisted
Depigmentation—An Introspection of the Science, Techniques, and Perceptions.
Dentistry Journal (Basel), 8, 88. https://doi.org/10.3390/dj8030088

[4] Haitami, S., Bouzoubaa, S.M., Kissi, L., Koumiti, H. and Yahya, I.B. (2022) Man-
agement of Gingival Hyperpigmentation Using 980 nm Diode Laser: Case Reports.
Lasers in Dental Science, 6, 117-124.

https://doi.org/10.1007/s41547-022-00148-z

[5] Sharma, H., Kaushik, M., Tomar, N., Wadhawan, A. and Dureja, D. (2018) Treat-
ment of Gingival Melanin Hyperpigmentation with Diode Laser: A Report of Two
Cases. International Journal of Orofacial Research, 3, 14-16.
https://doi.org/10.23880/OAJDS-16000196

[6] Gupta, G. (2011) Management of Gingival Hyperpigmentation by Semiconductor
Diode Laser. Journal of Cutaneous and Aesthetic Surgery, 4, 208-210.
https://doi.org/10.4103/0974-2077.91256

[7] El Shenawy, H.M., Nasry, S.A., Zaky, A.A. and Quriba, M.A. (2015) Treatment of
Gingival Hyperpigmentation by Diode Laser for Esthetical Purposes. Open Access
Macedonian Journal of Medical Sciences, 3, 447-454.
https://doi.org/10.3889/0amjms.2015.071

(8] Romanos, G. (2021) Gingival Depigmentation with Diode and Er, Cr: YSGG Laser:
Evaluating Re-Pigmentation Rate and Patient Perceptions. Clinical Oral Investiga-
tions, 25, 5351-5361. https://doi.org/10.1007/s00784-021-03843-6

[9] Agha, M.T. and Polenik, P. (2020) Laser Treatment for Melanin Gingival Pigmenta-

DOI: 10.4236/0alib.1109353

8 Open Access Library Journal


https://doi.org/10.4236/oalib.1109353
https://doi.org/10.4103/ejd.ejd_373_17
https://doi.org/10.1542/peds.2004-2628
https://doi.org/10.3390/dj8030088
https://doi.org/10.1007/s41547-022-00148-z
https://doi.org/10.23880/OAJDS-16000196
https://doi.org/10.4103/0974-2077.91256
https://doi.org/10.3889/oamjms.2015.071
https://doi.org/10.1007/s00784-021-03843-6

S. Adnane et al.

(10]

(11]

(12]

(13]

(14]

(15]

(16]

(17]

tions: A Comparison Study for 3 Laser Wavelengths 2780, 940, and 445 nm. Inter-
national Journal of Dentistry, 2020, Article ID: 3896386.
https://doi.org/10.1155/2020/3896386

Kaya, G.$., Yavuz, G.Y., Siimbiillii, M.A., and Dayji, E. (2012) A Comparison of Di-
ode Laser and Er:YAG Lasers in the Treatment of Gingival Melanin Pigmentation.
Oral and Maxillofacial Surgery, 113, 293-299.
https://doi.org/10.1016/j.triple0.2011.03.005

Bhardwaj, A., Grover, H.S. and Lal, S. (2012) Gingival Depigmentation with Scalpel
and Diode Laser. World Journal of Dentistry, 3, 359-362.
https://doi.org/10.5005/jp-journals-10015-1190

Singh, V., Gillyar, K.S. and Bhat, M. (2012) Comparative Evaluation of Gingival
Depigmentation by Diode Laser and Cryosurgery Using Tetrafluoroethane: 18
Month Follow Up. Communicating Astronomy with the Public Journal, 2, 129-133.
https://doi.org/10.1902/cap.2012.110008

Rosa, D.S., Aranha, A.C., Eduardo Cde, P. and Aoki, A. (2007) Esthetic Treatment
of Gingival Melanin Hyperpigmentation with Er:YAG Laser: Short-Term Clinical
Observations and Patient Follow-Up. Journal of Periodontology, 78, 2018-2025.
https://doi.org/10.1902/jop.2007.070041

Jnaid Harb, Z.K., El-Sayed, W. and Alkhabuli, J. (2021) Gingival Depigmentation
Using Diode 980 nm and Erbium-YAG 2940 nm Lasers: A Split-Mouth Clinical
Comparative Study. International Journal of Dentistry, 2021, 9424793.
https://doi.org/10.1155/2021/9424793

Chandna, S. and Kedige, S.D. (2015) Evaluation of Pain on Use of Electrosurgery
and Diode Lasers in the Management of Gingival Hyperpigmentation: A Compara-
tive Study. Journal of Indian Society of Periodontology, 19, 49-55.
https://doi.org/10.4103/0972-124X.145823

Esen, E., Haytac, M.C., Oz, I.A,, Erdogan, O. and Karsli, E.D. (2004) Gingival mela-
nin Pigmentation and Its Treatment with the CO,Laser. Oral Surgery, Oral Medi-
cine, Oral Pathology, Oral Radiology and Endodontology, 98, 522-527.
https://doi.org/10.1016/j.triple0.2004.02.059

Perlmutter, S. and Tal, H. (1986) Repigmentation of the Gingiva Following Surgical
Injury. Journal of Periodontology, 57, 48-50.
https://doi.org/10.1902/jop.1986.57.1.48

DOI: 10.4236/0alib.1109353

9 Open Access Library Journal


https://doi.org/10.4236/oalib.1109353
https://doi.org/10.1155/2020/3896386
https://doi.org/10.1016/j.tripleo.2011.03.005
https://doi.org/10.5005/jp-journals-10015-1190
https://doi.org/10.1902/cap.2012.110008
https://doi.org/10.1902/jop.2007.070041
https://doi.org/10.1155/2021/9424793
https://doi.org/10.4103/0972-124X.145823
https://doi.org/10.1016/j.tripleo.2004.02.059
https://doi.org/10.1902/jop.1986.57.1.48

	Gingival Depigmentation Using a 980 nm Diode Laser: About a Case Report
	Abstract
	Subject Areas
	Keywords
	1. Introduction
	2. Case Report
	3. Discussion
	4. Conclusions
	Conflicts of Interest
	References

