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Abstract.
Background: Gingival pigmentation not only has an impact on aesthetics but also
causes negative psychological effects. Gingival pigmentation is the coloring of the
gingiva due to a variety of lesions and disorders caused by various endogenous and
exogenous causes. Smoker’s melanosis refers to the pigmentation of the oral mucosa
that occurs as a result of tobacco consumption. Gingival depigmentation is a periodontal
plastic surgery process that uses a variety of procedures to eliminate hyperpigmentation,
including scalpel, cryosurgery, electrosurgery, laser and others.
Objective: To describe surgical procedures that maintain both cosmetic and functional
requirements.
Case Report: A 21-year-old man presented with complaints of inflammatory gingival
enlargement and Smoker’s pigmentation of the maxillary and mandibular gingival
melanosis. Surgical therapy was used to improve the appearance of the patient and
avoid plaque retention.
Conclusion: The scalpel approach is one of the most cost-effective methods, requiring
only a basic armamentarium. It is highly recommended considering the limitations of
equipment and that scalpel wounds heal more quickly than those treated with other
techniques.

Keywords: smoker’s melanosis, depigmentation, surgical scalpel technique,
periodontal plastic surgery

1. Introduction

A beautiful smile is everyone’s dream. Creating a beautiful smile can provide a new
perspective on one’s self-esteem which greatly affects one’s self-confidence and the
development of social interactions. When it comes to a smile, the normal color, and
shape of the gums is considered as one part of a beautiful smile related to self-
confidence and can also increase happiness in life. The structure of the gingiva, as well
as the form, position, and color of the teeth, contribute to the harmony of a smile [1].
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The color of normal gingiva is described as coral pink, but it can range from pale pink to
bluish purple and depending on the epithelium’s thickness, degree of keratinization, the
magnitude of pigmentation, and underlying vascularity [2]. The primary pigment in the
oral cavity’s natural physiological coloring is melanin, carotene, reduced hemoglobin,
and oxyhemoglobin [3].

Melanin is a natural brown pigment produced by melanocytes in the epithelium’s
basal layer and the epithelial suprabasal cell layer [4]. Melanin pigmentation is well-
documented in the literature, and it is multi-factorial in nature since it can be caused by
both physiological and pathological factors, and it can come from the outside (exoge-
nous) or the inside (endogenous). Melanin pigmentation can result from some systemic
and/or local conditions, including heredity, smoking, long-term use of drugs, especially
antimalarials and tricyclic antidepressants [5]. Pigmentation of mucous membranes can
be in the form of increased levels of pigment (hyperpigmentation) or can also be
reduced levels of pigment (hypopigmentation). Melanin hyperpigmentation is a common
occurrence in the gingiva as a result of aberrant melanin deposition, which can affect
people of various races, ages, and genders [6]. Physiological hyperpigmentation most
commonly affects the gingiva, where it manifests as bilateral, confined brown pigment
bands with a solid, band-like appearance that does not impair the marginal gingiva or
interfere with normal tissue structure [5]. The dark coloring of the gingiva is caused
by melanocyte hyperactivity, a completely harmless condition that appears undesirable
pleasing, to most gummy smile patients [7].

Smoker’s melanosis is a term used to describe an abnormality in melanin pigmenta-
tion of the oral mucosa that develops after a long period of tobacco use [5]. Tobacco
smoke in cigarettes stimulates melanin production by melanocytes resulting in changes
in gingival pigmentation [8]. This condition has been reported to affect nearly 22% of
smokers and is more prevalent in women [9]. This condition can result in the develop-
ment of oral pigmentation in light-skinned people and the exacerbation of pigmentation
in dark-skinned people [10]. Smoker’s melanosis typically manifests as diffuse melanosis
of the maxilla and mandible’s anterior vestibular gingiva, buccal mucosa, labial commis-
sures, lateral tongue, palate, and/or floor of the mouth [11]. Histological analysis reveals
a benign mucosal melanotic lesion compatible with Smoker’s melanosis [12].

Pigmentation that comes from smoking is usually traumatically deposited directly
into the submucosal tissue resulting in chronic inflammation, such as gingivitis. The
pigmentation is always restricted to the attached gingiva and thus, the apical extension
does not extend beyond the mucogingival margin [13]. The Hedin classification (Gingiva
Pigmentation Index) is used to analyze the degree of gingival pigmentation, evaluating
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pigmentation on a scale of 0 to 4 in a subjective manner [12]. As for the pre-operative
observation and post-operatively the ideal gingival color can be seen using theDummett

Oral Pigmentation Index (DOPI) criteria, which uses natural sunlight to determine how
much pigmentation occurs [14].

Gingival depigmentation is a periodontal plastic surgery procedure that removes or
reduces gingival hyperpigmentation using various techniques including bur abrasion,
surgical scraping, cryotherapy, electrosurgery, and laser therapy have been reported
[15]. Clinical expertise, patient capabilities, and personal preferences should all be con-
sidered when selecting a technique. The surgical removal of undesirable pigmentation
with scalpels was one of the first and most popular techniques used. The procedure
entails surgical removal of the gingival epithelium as well as the layer of underlying
connective tissue, followed by secondary intention healing of the denuded connective
tissue. Melanin pigmentation is absent in the newly formed epithelium From some
of these depigmentation actions, repigmentation can occur, namely the appearance of
melanin pigmentation again [12]. The time required for repigmentation varies depending
on the technique used and the race of the patient. Although the mechanism is not clear
but based on migration theory, melanocytes that are active in the affected tissue will
migrate to the treated area.

In addition, there is a possibility that melanocyte cells left in the tissue during surgery
can cause the reactivation of these melanocytes, causing repigmentation. Although this
repigmentation can occur, the gingival staining process takes a long time so that for
some patients this is not a problem [12]. This case report relates to a case of Smoker’s
melanosis which was found in the maxillary and mandibular labial gingiva using a simple
scalpel surgical depigmentation procedure. The effective use of simple instruments
but produces aesthetically acceptable results with patient satisfaction. The patient has
agreed to publish his case in the interest of science.

2. Case Report

A 21-year-old male patient presented to Prof. Soedomo Dental and Oral Hospital with
complaints of enlarged and brownish gums visible on the front of the upper and lower
jaws when smiling, which he had only noticed one year before. When the patient smiles
broadly, he feels less confident as a result of this condition.

The patient admitted that he had smoked more than 5 years ago with an average of
half a pack of cigarettes per day. Neither of the patient’s parents had a history of gum
staining. Since aesthetic reasons are a major concern, the patient wishes to remove the
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enlarged gums and the browning of the gums. The patient has explained the possibility
of gum staining again after the surgery and the patient did not mind it.

The first phase of periodontal treatment includes Dental Health Education (DHE),
supra and subgingival scaling, and polishing. The first stage of treatment aims to elim-
inate local factors that cause gingival inflammation, specifically gingival enlargement
[16]. If the initial phase fails to eliminate gingival enlargement and hyperpigmentation,
the surgical phase can be performed. Gingivectomy and gingival depigmentation are
two commonly used surgical techniques for the treatment of gingival enlargement and
hyperpigmentation [17]. These techniques have advantages such as simple, visible
results and are predictable in terms of removing gingival enlargement and hyperpig-
mentation [18].

In this case, a gingivetomy and gingival depigmentation with scalpel and gingivo-
plasty with a Kirkland and Orband knife was performed in order to achieve the highest
level of physiological gingiva. To eliminate local factors, DHE, scaling, and root planing
were performed on the patient. Patients were told to come back one week after scaling
and root planing. A week after the initial treatment for the previous phase of therapy, the
patient returned to the Dental and Oral Hospital. The patient’s gingiva was examined,
and gingival enlargement and hyperpigmented gingiva were found to be persistent. The
patient was told to continue with the surgical phase of the treatment. Informed consent
for surgery has been requested to be filled by patients and then blood pressure tests
before surgery. 120/80 mmHg blood pressure. The periodontal plastic surgery was
initiated by an aseptic procedure using povidone-iodine, followed by an infiltration
anesthesia of teeth 14 to 24 and teeth 33 to 43 in the mucobuccal folds (pehacaine
with adrenaline in a ratio of 1: 100,000).

Gingivectomy was performed to correct the enlarged gingiva by the external bevel
gingivectomy technique. This action begins by measuring the average gingival pocket
depth of 3 mm, then marking with a pocket marker to determine the limit points of the
gingival cutting, then an incision is made with a No.15 blade from the apical direction
from the point boundary towards the corona with an angle of approximately 45∘. Then
followed by a depigmented gingival procedure performed in the anterior maxillary and
mandibular regions. Pigmented areas were carefully scraped away with No. 15 scalpels,
followed by gingivoplasty with a Kirkland knife for the gingival margin and an Orban
knife for shaping the interdental area, and followed by saline irrigation.

A periodontal pack (Resopack) was applied around the surgical area covering the
surgical wound tissue. The purpose of using a periodontal pack to protect the surgical
wound frommechanical irritation, such as movement of the lips, tongue, or irritation from
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food, is explained to the patient. If the periodontal dressing comes off and bleeding
occurs, immediately go to the dentist or the nearest hospital. Antibiotics, analgesics,
and mouthwash are prescribed for patients. Patients were told to take their medication
as directed, consume soft foods, and brush their teeth carefully, avoiding brushing their
teeth in the surgical area for the time being. The patient was requested to visit for
a check-up after 1 week for the removal of the periodontal pack and post-operative
monitoring.

The patient was directed to have a chlorhexidine mouthwash for 1 week after the
periodontal packing was removed. The seventh post-operative evaluation revealed
that the gingiva’s size and color gradually returned to normal, with the brownish color
disappearing. A month post-operative day evaluation revealed good results with no pain
or infection and normal gingival color. The results of the treatment make the patients
very comfortable and satisfied. The patient has dared to smile with a great deal of
confidence. At the final control, the patient was also told to quit smoking and to check
up on his teeth and mouth every six months to maintain dental hygiene and health.

Figure 1: Before treatment.

Figure 2: Depigmentation action using a scalpel with a scrapping motion.
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Figure 3: Gingivectomy of the mandible.

Figure 4: Gingivectomy and depigmentation of the maxilla.

Figure 5: Gingivectomy and depigmentation of the mandible.

3. Discussion

Gingival hyperpigmentation clinically appears as a light-dark brown and sometimes
blue-black color mostly located in the anterior labial attached gingiva. The color is
often diffuse, symmetrical, dark bands or bands like irregular, irregularly shaped, well-
defined patches [19]. it is physiological and must be distinguished from the pathological
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Figure 6: Control 1 week postoperative.

Figure 7: Control 1 month postoperative.

conditions that produce pigmentation. Differential diagnosis of oral pigmentation is
arranged according to color, configuration, and distribution [20].

A full medical and dental history, extraoral and intraoral examinations, and labo-
ratory tests, if necessary, are needed to determine whether melanin pigmentation is
physiological or pathological. Hyperpigmentation is usually clinically visible through a
regular border and is small, symmetrical, and uniform in color, also appearing flat or
slightly elevated. On the other hand, pathological hyperpigmentation, irregular outlines,
color variation, and surface ulceration might be a malignant symptoms. The examination
should include the onset and duration of pigmented lesions, number, distribution, size,
shape, color, and the onset of hyperpigmentation, the onset of systemic signs and symp-
toms (e.g., malaise, fatigue, weight loss), the use of prescription and nonprescription
drugs, and the smoking habit [20].

In this patient, the etiologic factor of melanin pigmentation is smoking. This is rein-
forced by the acknowledgment that the patient’s smoking history was more than 5
years, the parents did not have a history of pigmentation, and judging by the clinical
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examination of pigmented lesions using the Gingival Pigmentation Index, including
grade IV smoker’s melanosis the lesion grew into a single long continuous band that
covered the majority of the gingiva in the front canines and incisors area. The severity
of pigmentation was measured using Dummett’s oral pigmentation index (DOPI), with
grade 3 lesions characterized by dark brown or blue/black tissue (severe clinical pig-
mentation) supported by the admission of patients who had been smoking for more
than 5 years.

Oral melanosis grows dramatically after the first year of smoking, according to epi-
demiological studies, if there is a reduction in smoking, the pigmentation will eventually
disappear. Silverman and Eversole in 2001 also stated that the longer you smoke, the
higher the melanin content in the tissue, the more the possibility of melanosis in the oral
cavity [21]. The heat effect of tobacco smoke on the oral tissues causes this disease, as
does the direct effect of nicotine, which activates melanocytes along the basal epithelial
cells to create melanosomes, resulting in enhanced melanin deposition [22]. The tar
in cigarettes that settles on the teeth can cause the tooth surface to become rough
and easily attached to the plaque so that bacteria in plaque induce inflammation of the
gingiva [23].

When smoking, inhaled smoke is absorbed by capillaries through the pulmonary
alveolar epithelium and enters the systemic circulation, whereas direct exposure of
inhaled cigarette smoke to the periodontal tissues causes periodontal microvascular
vasoconstriction and gingival fibrosis, which are frequently observed in smokers [24].
It is widely accepted that fibrosis is frequently observed in the gingiva of smokers.
Nicotine increases the production of connective tissue growth factor protein in gingival
fibroblasts and promotes periodontal fibrosis [25].

Regardless of their medical condition, smoking patients show an increase in the
thickness of the epithelial base and stratum corneum. The increased epithelial thickness
may contribute to the reduction of clinical signs of inflammation in the gingival tissue
[25]. Thus, it can be concluded that the gingival enlargement that occurs besides being
induced by plaque and calculus is also modified by the influence of smoking which
causes an increase in thickness and fibrosis in the gingiva.

The surgical technique with the scalpel was one of the first techniques described for
the treatment of depigmented gingiva and is still the most popular. This technique was
first proposed by Dummet and Bolden in 1963 [26]. The disadvantage of using surgical
technique with the scalpel is that it can cause bleeding during and after surgery, which
can be avoided by using a periodontal pack/periodontal bandage to close the wound on
the exposed gingiva. After obtaining adequate local anesthesia, the pigmented gingival
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epithelium, as well as the underlying connective tissue layer, is removed using blades
no 15 and 11. It is critical to avoid leaving any pigment residue on the exposed area.
Wound closure with a periodontal pack is required after adequate hemostasis. The
healing process is generally smooth, and complete epithelial healing takes 7 to 14 days
[27].

According to Malhotra et al, the use of a scalpel in gingivectomy and gingival hyper-
pigmentation produced satisfactory results [27]. This technique is simple and versatile,
requiring only a small set of tools that are commonly found in dental clinics. With close
proximity to ideal gingival conditions, the combination of gingivectomy and gingival
depigmentation can treat gingival enlargement and gingival hyperpigmentation per-
fectly

On the 14th postoperative day, the control results revealed coral pink gingiva with
pigmentation intensity measurements recorded using Dummett’s oral pigmentation
index (DOPI) lesions, including grade 0 no pigmentation lesions. In previous case
reports, melanin hyperpigmentation with surgical techniques predicted repigmentation
within months and up to 7 years postoperatively in some patients regardless of the
technique used. The rate and incidence of repigmentation are increased in patients who
smoke [28]. Therefore, patients are advised to stop smoking. In addition to preventing
the occurrence of repigmentation, it is also for the health of the patient’s body.

4. Conclusion

The scalpel surgical technique is highly recommended because it is simple, easy
to perform, inexpensive, causes little discomfort, and is aesthetically pleasing to the
patient. The combination of gingivectomy and gingival depigmentation with a scalpel,
according to Kirkland and Orban, has advantages such as forming a good contour and
shape of the gingiva and speeding up the surgical process. Scalpel surgical technique
can restore gingival aesthetics and healing is quite good without excessive infection
and pain.

References

[1] Liébart M, Fouque-Deruelle C, Santini A et al. Smile line and periodontium visibility.
Periodontal practices today, Quintessence Publishing Company Inc. 2004;1(1):17–25.

[2] Steigmann, S. (1965). The relationship between physiologic pigmentation of the skin
and oral mucosa in Yemenite Jews. Oral Surgery, Oral Medicine, Oral Pathology,

DOI 10.18502/kme.v2i1.10860 Page 278



KnE Medicine NaSSiP 6

19(1), 32–38. doi:10.1016/0030-4220(65)90212-4

[3] Raghavendra RN, Ragul M, Nabeeh A-Q, Ravi KS, Tikare S, Pasupuleti MK.
Clinical effectiveness of gingival depigmentation using conventional surgical
scrapping and diode laser technique: A quasi-experimental study. Global Journal
of Health Science, Canadian Center of Science and Education. 2017;9(3):296-303.
https://doi.org/10.5539/gjhs.v9n3p296

[4] Javali M, Tapashetti RP, Deshmukh J. Esthetic management of gingival hyperpigmen-
tation: Report of two cases. International Journal of Dental Clinics. 2011;3(2):115-116.

[5] Prasad D, Sunil S, Mishra R, Sheshadri. Treatment of gingival pigmen-
tation: A case series. Indian Journal of Dental Research. 2005;16:171-176.
https://doi.org/10.4103/0970-9290.29901

[6] Kathariya R, Pradeep AR. Split mouth de-epithelization techniques for gingival
depigmentation: A case series and review of the literature. Journal of Indian Society
of Periodontology. 2011;15(2):161–168. https://doi.org/10.5272/jimab.2014201.487

[7] Balcheva G and Balcheva M. Depigmentation of gingiva in oral and dental medicine.
Journal of International Medical Association Bulgaria - Annual Proceeding (Scientific
Papers). 2014;20(1):487–489. https://doi.org/10.5272/jimab.2014201.487

[8] Goyal V. Correlation of smoking, periodontal health status, and gingival melanin
pigmentation. International Journal of Health Sciences & Research. 2017;7(1):109–
114.

[9] Kauzman A, Pavone M, Blanas N, Bradley G. Pigmented lesions of the oral cavity:
Review, differential diagnosis, and case presentations. Journal of the Canadian
Dental Association. 2004;70(10):682–683.

[10] Tarakji B, Umair A, Prasad D, Alsakran Altamimi M. Diagnosis of oral pigmen-
tations and malignant transformations. Singapore Dental Journal. 2014;35:39–46.
https://doi.org/10.1016/j.sdj.2014.03.001

[11] Müller S. Melanin-associated pigmented lesions of the oral mucosa: Presentation,
differential diagnosis, and treatment. Dermatologic Therapy. 2010;23(3):220–229.
https://doi.org/10.1111/j.1529-8019.2010.01319.x

[12] Hedin CA, Larsson A. Large melanosome complexes in the human gingival epithe-
lium. Journal Periodontal Research. 1987;22(2):108–113. https://doi.org/10.1111/j.1600-
0765.1987.tb01548.x

[13] Glick M, Feagans W. Burket’s oral medicine and diagnosis. 12𝑡ℎ ed.Glick M, Feagan
Chair W, editors. Shelton, Connecticut : People’s Medical Publishing House USA;
2015.

DOI 10.18502/kme.v2i1.10860 Page 279



KnE Medicine NaSSiP 6

[14] Kaur H, Jain S, Sharma RL. Duration of reappearance of gingival melanin
pigmentation after surgical removal - A clinical study. Journal of Indian Society of
Periodontology. 2010;14(2):101-105. https://doi.org/10.4103/0972-124X.70828

[15] Kasagani SK, Nutalapati R, Mutthineni RB. Esthetic depigmentation of anterior
gingiva. A case series. The New York State Dental Journal. 2012;78(3):26–31.

[16] NewmanMG, Takei HH, Klokkevold PR, Carranza FA. Newman andCarranza’s clinical
periodontology. 13𝑡ℎ ed. Philadelphia, PA: Elsevier; 2019.

[17] Ryan M and Krismariono A. Gingival scraping untuk depigmentasi gingiva. Majalah
Kedokteran Gigi Klinik Indonesia. 2016;2(3):172-175.

[18] Dean JA, Jones JE, Vinson LAW, McDonald RE. McDonald’s and Avery’s dentistry
for the child and adolescent. 10𝑡ℎ ed. St. Louis: Missouri Elsevier;2016.

[19] Mokeem SA. Management of gingival hyperpigmentation by surgical abrasion –
Report of three cases. Saudi Dental Journal. 2006;18(3):162–166.

[20] 20. Kumar S, Bhat GS, Bhat KM. Development in techniques for gingival
depigmentation – An update. Indian Journal of Dentistry. 2012;3(4):213–221.
https://doi.org/10.1016/j.ijd.2012.05.007

[21] Coke JM. Essentials of oral medicine. Journal of the Science and Specialties of the
Head and Neck. 2001;27(4):6-26. https://doi.org/10.1002/hed.20225

[22] Sekeon MS, Wantania F, Mintjelungan CN. Prevalensi smoker’s melanosis pada laki-
laki perokok di tinjau dari lamamerokok di desa kanonang 1 kecamatan kawangkoan
barat. PHARMACON Jurnal Ilmiah Farmasi- Sam Ratulangi University. 2016;5(11):109–
114.

[23] Sham ASK, Cheung LK, Jin LJ, Corbet EF. The effects of tobacco use on oral health.
Hong Kong Medical Journal, Hong Kong Academy of Medicine. 2003;9(4):271–277.

[24] Warnakulasuriya S, Dietrich T, Bornstein MM et al. Oral health risks of tobacco use
and effects of cessation. International Dental Journal. 2010;60(1):7–30.

[25] Villar CC, de Lima AF. Smoking influences on the thickness of marginal
gingival epithelium. Pesquisa Odontologica Brasileira. 2003;17(1):41–45.
https://doi.org/10.1590/S1517-74912003000100008

[26] Dummett CO, Bolden TE. Postsurgical clinical repigmentation of the
gingivae. Oral Surgery, Oral Medicine, Oral Pathology. 1963;16(3):353–65.
https://doi.org/10.1016/0030-4220(63)90299-8

[27] Malhotra S, Sharma N, Basavaraj P. Gingival esthetics by depigmentation. Journal of
Periodontal Medicine & Clinical Practice. 2014;1(1):79–84.

DOI 10.18502/kme.v2i1.10860 Page 280



KnE Medicine NaSSiP 6

[28] Bhardwaj A, Grover HS, Lal S. Gingival depigmentation with scalpel and diode laser.
World Journal of Dentistry. 2012;3(4):359–362. https://doi.org/10.5005/jp-journals-
10015-1190

DOI 10.18502/kme.v2i1.10860 Page 281


	Introduction
	Case Report
	Discussion
	Conclusion
	References

