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Mat e r i a l s a n d Me t h o d s
Patients attending the department of periodontics were enrolled 
for the survey after obtaining informed consent. The survey 
included patients with gingival pigmentation and excluded patients 
diagnosed with periodontitis or any gingival disease that could 
cause changes in the color of the gingiva. The Institutional Ethics 

in t r o d u c t i o n
A smile is harmony between pink and white esthetics. Gingiva is the 
pink esthetic portion of the oral cavity. Its health and appearance 
are components of an attractive smile.1 The color of healthy 
gingiva varies from pale pink to deep bluish-purple with melanin 
pigmentation. A high degree of gingival pigmentation is not a 
disease entity, but it causes psychosocial issues, which can lead to 
low self-esteem in individuals with gummy smiles.

Various depigmentation procedures have been developed 
to eliminate or reduce melanotic areas in the gingiva, which 
include scraping, free gingival autografting, acellular dermal 
matrix allografting, cryosurgery, electrosurgery, use of rotary 
instruments, lasers, and chemical agents like phenol, etc.2 However, 
there is a general lack of information among people regarding 
the depigmentation procedure. Therefore, this survey aimed 
to determine the awareness, knowledge, and attitude towards 
depigmentation procedures.

So far, several gingival pigmentation indices have been 
introduced based on the intensity of pigmentation.3–6 These indices 
were subjective and did not consider the anatomic distribution of 
gingival pigmentation. Moreover, it was not suitable for the South 
Indian population. For the depigmentation procedure, there is a 
need to classify the pattern of gingival pigmentation.

Thus, a classification system is proposed to formulate a 
depigmentation procedure for patients with a high degree of 
pigmentation.
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ab s t r ac t
Background: The color of gingiva is an utmost esthetic concern among individuals today. In light of this, depigmentation procedures have 
turned up as the cornerstone of periodontal treatment. This survey mainly aimed to gain insights into the awareness, knowledge, and attitude 
toward gingival depigmentation among patients visiting the dental hospital in Mangaluru. To this end, we also aimed to analyze the gingival 
pigmentation patterns and propose a classification for the same.
Materials and methods: A survey was conducted among 300 patients attending the department of periodontics. A structured questionnaire 
was used to obtain information on awareness, knowledge, and attitude toward gingival depigmentation, followed by a clinical examination to 
assess the smile line and pattern of gingival pigmentation.
Results: The data obtained suggest that more than half of the respondents were aware (54.3%) and were concerned (55.3%) about their 
pigmented gums. However, the majority of the patients (70%) were not aware of the depigmentation procedures. Among the patients who 
were aware of depigmentation procedures (30%), most of them knew about the laser procedure (60%). Results also revealed low knowledge of 
reappearance (14%) of the pigmentation after the procedure. Based on clinical examination, patients with class II and class III smile lines were 
more concerned about their gingival pigmentation. According to the proposed classification of a pattern of gingival pigmentation majority of 
patients had grade II (A) and grade II (B) types.
Conclusion: Although most of the patients were aware of their gingival pigmentation, not many individuals have adequate knowledge of 
depigmentation procedures. Therefore, significant educational interventions are required to increase awareness among the general population.
Keywords: Depigmentation, Free gingival unit graft, Gingiva, Pigmentation. 
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The mean and standard deviation ages of study participants 
were 27.9 ± 6.9 years. The majority of the participants, 211 (70.3%), 
resided in urban areas (Table 2).

A total of 163 (54.3%) were aware of their pigmented gums. 
Among them, 97 (67.4%) were males, and 66 (42.3%) were females 
(Fig. 1). Most of the participants, 166 (55.3%), were concerned about 
the color of their gums. The majority of the patients (61%) reported 
that pigmented gums are unesthetic.

A total of 90 (30%) patients were aware of the depigmentation 
procedure, of which 51 (35.4%) were males and 39 (25%) were 
females (Fig. 2). Of the further questions asked to those who were 
aware of the depigmentation procedures, out of 90 patients, most 
of them were aware of the laser method, 54 (60%) (Fig. 3). The 
dental surgeons 62 (68.9%) were the source of information about 
the depigmentation procedure (Fig. 4). The majority of the patients, 
183 (61%), were interested in the depigmentation procedure.

Of the 166 patients who were concerned with the color of 
the gingiva, 72 (43.4%) had class II smile lines (Fig. 5). Besides the 
gingiva, there were other areas of pigmentation, tongue 107 (35.6%), 
palate 106 (35.3%), buccal mucosa 16 (5.3%), and lips 71 (23.6%). 
On examination of the gingival pigmentation pattern, most of the 
participants had grade II (A) 88 (29.3%), followed by grade II (B) 59 
(19.7%) (Fig. 6).

Committee approval was obtained before the start of the survey 
(ABSM/EC/28/2020).

The survey included two parts; in the first section, patients were 
given a questionnaire. It consisted of data on sociodemographic 
details and awareness, knowledge, and attitude on depigmentation 
procedures.

The second part included the examination of the oral cavity.
A smile index (Liebart’s classification).7

• Class I: Very high smile line.
 It is >2 mm of the marginal gingiva (MG) and is visible, or >2 mm 
apical to the cementoenamel junction (CEJ) is visible.

• Class II: High smile line.
 It is between 0 and 2 mm of MG is visible, or between 0 and 
2 mm apical to the CEJ is visible.

• Class III: Average smile line.
Only gingival embrasures are visible.

• Class IV: Low smile line.
Gingival embrasures and CEJ are not visible.

The pattern of gingival pigmentation was recorded (Table 1).

• Based on distribution.
Localized (A) or generalized (B). 

• Based on location.
 Grade I: Distribution of gingival pigmentation confined to 
attached gingiva (AG).
 Grade II: Distribution of gingival pigmentation confined to AG 
and interdental papilla (IDP).
 Grade III: The distribution of gingival pigmentation is diffused 
involving AG, IDP, and MG.

Statistical Analysis
Microsoft Excel was used for data entry and drawing graphs. 
Descriptive statistical tests were carried out to explain the frequency 
and percentage of various variables.

re s u lts
A total of 300 patients (144 males and 156 females) took part in the 
study. Most of the patients (70%) were in the age group of <30 years. 

Table 1: Pattern of gingival pigmentation 

Based on distribution

A (localized) B (generalized)

Based on 
location 

Grade I (AG) Grade I (A) Grade I (B)
Grade II (AG + IDP) Grade II (A) Grade II (B)

Grade III (diffuse) Grade III (A) Grade III (B)

Table 2: Sociodemographic profile of participants (N = 300)

Gender Number (%)

Male 144 (48%)
Female 156 (52%)

Age distribution Number (%)
≤30 210 (70%)
31–40 82 (27.3%)
≥41 8 (2.6%)

Resident Number (%)
Urban 211 (70.3%)

Rural 89 (29.6%)

Fig. 1: Awareness of pigmented gingiva with respect to gender

Fig. 2: Awareness of depigmentation procedure with respect to gender
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dentists should be involved in conducting more dental awareness 
programs, which will benefit the patients in understanding the 
importance of oral health.

Patients with a high smile line were more concerned about 
the gingival pigmentations. It suggests that patients with the 
excessive gingival display are more conscious of their gingival 
pigmentations.15 According to Cawson and Odell, pigmentations 
can also be found in the other soft tissues of the oral cavity.16 In 
our survey, the tongue and the palate had the highest incidence 
of pigmentation, while buccal mucosa had the lowest incidence. 
Based on the distribution of gingival pigmentation, the majority 
of patients showed localized pigmentation involving attached 
gingiva and IDP. The gingival pigmentation has been noted by 
Tamizi and Taheri. to be more in the incisor regions.17 According 
to the proposed classification, the distribution of gingival 
pigmentation will help in determining the treatment outcome. 
The depigmentation procedure for grade I is the use of gingival 
abrasion or scalpel technique; for grade II type is the use of gingival 
abrasion, scalpel, laser, and electrosurgery. The depigmentation 
procedure for grade III type of gingival pigmentation is the use of 
a free gingival unit graft, acellular dermal matrix, and other routine 
depigmentation procedures (Fig. 7). Hence, we assume that this 
proposed classification will be useful for clinicians in selecting 
depigmentation procedures.

di s c u s s i o n
The mean age in our survey was 27.9 years; the high mean age may 
be due to the increased number of older patients involved in the 
study. It could also be about increased awareness of oral health 
with increasing age.

Gingival pigmentation is one of the various esthetic problems 
that make a patient visit the dentist.8,9 In this survey, most of the 
participants were aware of their pigmented gums. The majority of 
them found that pigmented gums are unesthetic; as per the study 
by Dummett, patients reported that pink gums were the ideal one.10

Gingival depigmentation is a periodontal plastic surgical 
procedure whereby hyperpigmentation is removed or 
reduced.11 Ginwalla et  al. suggested the removal of the broad 
black zone of pigmentation on the gingiva.12 Though there are 
many depigmentation procedures, awareness among patients is 
less among the general population due to a lack of information 
and education. Several depigmentation procedures have been 
suggested and presented in the literature, such as a scalpel, laser, 
electrocautery, chemical agents, etc.13 In this survey, among the 
participants who knew about the depigmentation procedure (30%), 
knowledge was mainly from dental surgeons. The majority of the 
patients were aware of the laser method and the advantages of its 
painless and bloodless field.14 The results of this study suggest that 

Fig. 3:  Awareness of various methods of depigmentation procedure

Fig. 4: Source of information on depigmentation procedure

Fig. 5: A concern of gingival pigmentation with respect to the smile line

Fig. 6: Gingival pigmentation based on the distribution



Assessment of the Awareness, Knowledge, and Attitude 

International Journal of Experimental Dental Science, Volume 00 Issue 00 (xxxx 2022)4

6. Kumar S, Bhat SG, Bhat MK. Development in techniques for gingival 
depigmentation – an update. Indian J Dent 2012;3(4):213–221. 
DOI: 10.1016/j.ijd.2012.05.007

7. Liebart ME, Deruelle CF, Santini A, et al. Smile line and periodontium 
visibility. Perio 2004;1(1):17–25.

8. Boyapati R, Dandu SS, Gojja P, et al. Esthetic correction for gingival 
pigmentation using scalpel/electrocautery/lasers: a report of three 
cases with review of literature. J Dent Lasers 2017;11(2):61–64. 
DOI: 10.4103/jdl.jdl_13_17

9. Atsawasuwan P, Greethong K, Nimmanon V. Treatment of 
gingival hyperpigmentation for esthetic purposes by Nd:YAG 
laser: report of 4 cases. J Periodontol 2000;71(2):315–321. 
DOI: 10.1902/jop.2000.71.2.315

10. Dummett CO. A mental attitude towards oral pigmentation. Oral Res 
Abstracts 1969;134(2):119–123.

11. Alasmari DS. An insight into gingival depigmentation techniques: 
the pros and cons. Int J Health Sci 2018;12(5):84–89.

12. Ginwalla TM, Gomes BC, Varma BR . Surgical removal of 
gingival pigmentation. (A preliminary study). J Indian Dent 
Assoc 1966;38(6):147–150.

13. Moneim RA, El Deeb M, Rabea AA. Gingival pigmentation (cause, 
treatment and histological preview). Futur Dent J 2017;3(1):1–7. 
DOI: 10.1016/j.fdj.2017.04.002

14. Simsek Kaya G, Yapici Yavuz G, Sümbüllü MA, et al. A comparison 
of diode laser and Er:YAG lasers in the treatment of gingival 
melanin pigmentation. Oral Surg Oral Med Oral Pathol Oral 
Radiol 2012;113(3):293–299. DOI: 10.1016/j.tripleo.2011.03.005

15. Farnoosh A A . Treatment of  gingival  pigmentation and 
discoloration for esthetic purposes. Int J Periodontics Restorative 
Dent 1990;10(4):312–319.

16. Cawson RA, Odell EW. Melanomas and other pigmented lesions. In: 
Cawson’s essentials of Oral Pathology and Oral Medicine, 7th ed. 
Churchill Livingstone 2002. p. 253-8

17. Tamizi M, Taheri M. Treatment of severe physiologic pigmentation 
with free gingival autograft. Quintessence Int 1996;27(8):555–558.

18. Perlmutter S, Tal H. Repigmentation of the gingiva following surgical 
injury. J Periodontol 1986;57(1):48–50. DOI: 10.1902/jop.1986.57.1.48

19. Hu F, Fosnaugh RP, Lesney PF. In vitro studies on vitiligo. J Invest 
Dermatol 1959;33(5):267–280. DOI: 10.1038/jid.1959.150

Recurrence of pigmentation after depigmentation has been 
documented to occur following various surgical procedures 
within 1.5–3 years. In this survey, the majority of patients were 
unaware of repigmentation.18 According to Hu et al., the mechanism 
of repigmentation is not known, but active melanocytes from the 
adjacent pigmented tissue migrate to treated areas.19 The use of 
a free gingival unit graft prevents the migration of the adjacent 
melanocyte by basal epithelium layers of the graft. However, the 
disadvantage of free gingival unit graft is postoperative pain, 
discomfort associated with the donor site, and more amount of 
donor tissue required to cover the area of pigmentation.

co n c lu s i o n
The color of the gingiva is a key factor in an individual’s esthetics. The 
results of the study indicate that majority of the participants were 
aware of their pigmented gingiva and were conscious. However, the 
knowledge regarding the depigmentation procedures available was 
not satisfactory. Most of the patients had a positive attitude towards 
depigmentation procedures. Therefore, there is a need to educate 
the general population on gingival pigmentation and the various 
depigmentation procedures. The new classification acts as a guide 
to decision-making for selecting a depigmentation procedure.
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Fig. 7: Depigmentation procedure
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