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Abstract

Background: Depigmentation has become an important treatment modality among the general
population due to the growing esthetic concern about the pigmentation. Previous studies have not
considered parameters such as anatomical distribution of gingiva, intensity of pigmentation, and
skin color in their classification systems. The purpose of this study was to assess physiologic gingival
pigmentation in individuals based on certain gingival parameters and their correlation with skin color
for better treatment strategies using a new classification system.

Methods: The study was carried out in Ragas Dental College using a cross-sectional design. A total of
112 female dental students were examined for skin color and gingival parameters. The facial gingiva
of upper anterior teeth was assessed for gingival phenotype, intensity and distribution of pigmentation.
Descriptive statistics were used to describe the data and the associations between variables were done
using chi-square test (P<0.05).

Results: It was found that skin color has a significant association with the intensity of pigmentation
(P=0.0001). In both dark and fair skinned individuals, Class Il pigmentation (47%, 23.2%) with thick
phenotype (62.5%, 35%) was most prevalent. Dark-skinned individuals were also found to have a
generalized distribution of melanin pigmentation (19%) with high intensity of pigmentation (28.5%)
predominantly. Fair-skinned individuals had a patchy distribution of melanin pigmentation with low
intensity of pigmentation (37%).

Conclusions: The association of skin color with various parameters affecting gingival pigmentation can
help in determining the depigmentation treatment strategies.
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Background

Gingiva is a soft tissue that covers the alveolar process
of the jaws and the cervical portion of the teeth. The
color of the healthy gingiva is determined by numerous >
factors. The most important factors include degree of
keratinization, epithelial thickness, oxygenation of blood,
number and size of blood vessels, and the amount of
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parameters.

An exclusive classification for physiologic gingival pigmentation

was proposed.

» It would aid in achieving a better outcome for depigmentation
procedures.

pigments in the tissue (1). Carotene, melanin, reduced
hemoglobin, and oxyhemoglobin are the main pigments
contributing to the normal color of the gingiva, among
which melanin is the most important factor (2-4).
Melanocytes in the epithelial basal cell layer convert
tyrosine to melanin using enzyme tyrosinase, which is then
stored in the basal cells in the form of melanosomes. It can
also be found in the keratinocytes of gingival epithelium
(2). Becker et al showed that melanocytes are present in

oral mucous membranes under the microscope in both
light and dark-complexioned individuals, even though no
clinical evidence of pigmentation exists (5). Prinz reported
an increased incidence of oral pigmentation in darker-
complexioned individuals (6). The normal variations in
physiologic pigmentation patterns are not associated with
the quantity of melanocytes, instead they are associated
with the activity of melanocytes in each individual (7,8).
The development of pigmentation is genetically acquired,
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but the intensity of the pigmentation is often influenced
by physical, hormonal, and chemical factors (9). The
occurrence of gingival pigmentation does not have any
gender or age-related predilection. It is found mostly in
the incisor region and is observed less frequently in the
posterior region (6).

Melanin pigmentation of the gingiva is not a medical
problem. Complaints of “black gums” may cause esthetic
problems and embarrassment when the pigmentation
is noticed during speech and smiling (10,11). Seeking
cosmetic therapy for melanin pigmentation is common
and various methods including gingivectomy with free
gingival autografting, chemical agents such as 90% phenol
and 95% alcohol, electrosurgery, abrasion with diamond
bur, cryosurgery, semiconductor diode laser, CO, laser,
Nd:YAG laser, and Er:Cr:YSGG laser have been used as
treatment methods (12-22). The excision of the attached
gingiva by “push back” procedure or gingival margin by
gingivectomy can also be considered. However, proper
case selection is essential for obtaining better results using
depigmentation procedures and preventing recurrence.

According to Dummet et al, the color of healthy gingiva
varies from pale-pink to bluish-purple (23 ). Between these
limits of normalcy are a large number of colors, which
primarily depend on the degree of epithelial cornification,
intensity of the melanogenesis, arrangement of gingival
vascularity, and the depth of epithelialization. Color
variation may be uniform, unilateral, bilateral, mottled,
macular, or blotched. Studying gingival color using the
Munsell color system in dentistry, Ibusuki reported that
gingival color varied with the position of the papillary,
marginal, and attached gingivae (24).

Intheir review, Dummetand Barens divided oral mucosal
pigmentation into the following categories: local and
ethnicity pigmentation, oral pigmentary manifestations
of systemic disease, pigmentary disturbances associated
with pharmaceuticals and other chemicals, and benign
and malignant neoplasm of pigmentary origin (7).
According to Brocheriou et al, pigmented lesions of the
oral cavity are of multiple origins. They can be classified
as follows: non-tumoral pigmentation, non-melanin
pigmented tumors, benign melanin pigmented tumors,
and malignant melanomas (25). Peeran et al have also
proposed an extensive classification and index for gingival
pigmentation to assess the treatment needs of the patients
(26). However, in an attempt to cover all aspects of gingival
pigmentation, various aspects of physiologic gingival
pigmentation crucial to treatment planning have not been
covered.

Previous studies have not considered parameters such
as anatomy of the gingiva, the intensity of pigmentation,
and skin color in their classification systems. Therefore,
the purpose of our study was to assess the patterns of
physiologic gingival pigmentation in a population based
on gingival phenotype, distribution, and intensity of
pigmentation. Additionally, their correlation with skin

color was investigated using a new classification system.

Materials and Methods
This cross-sectional study was conducted on 112 female
dental students in the age group of 18-25 years at Ragas
Dental College in Chennai, Tamil Nadu, India. The study
protocol was approved by the Institutional Review Board
of Ragas Dental College.

Systemically healthy adults with clinically healthy

gingiva were included in the study. Those with periodontal
diseases, hyperpigmentation that was associated with
systemic diseases, drug use or malignancy, history of
previous treatment of hyperpigmentation, and smoking
history were excluded from the study.
Informed consent was obtained from all the participants
after the purpose of the study was explained. The
participants were examined using a mouth mirror and
Williams probe under natural light for the various gingival
parameters. Two examiners did the assessment to avoid
any bias.

Assessment of Skin Color and Gingiva

The participants were divided into two groups based on
their skin color as fair or dark. The fair-complexioned
students included the lighter skin colored, wheatish and
brown skin colored while the rest were classified as dark-
complexioned individuals.

Gingival anatomy assessed for pigmentation was
categorized as:

e Class 1: Attached gingiva

*  Class 2: Attached gingiva and interdental papilla

e Class 3: Attached gingiva, interdental papilla, and
marginal gingiva

The distribution of melanin pigmentation was assessed
as generalized or patchy. Generalized implied the presence
of melanin in the gingiva uniformly throughout the entire
segment. It was termed patchy when it was restricted to
gingiva of few teeth.

The intensity of pigmentation based on skin color was
categorized as either high or low. In high intensity, the
pigmentation is more intense than the skin color and in
low intensity, the pigmentation is less intense than the
skin color.

The phenotype of the gingiva was assessed based on the
transparency of the periodontal probe as thick or thin.
It was graded as thick if the probe is not visible through
the marginal gingiva and as thin when the probe is visible
through the marginal gingiva.

The gingiva around the maxillary anterior teeth (canine
to canine) was assessed which is most associated with
gingival esthetics as described in Figure 1 (27).

Data Analysis

Data were entered and the statistical analysis was done
using the SPSS software version 10.0.5. Chi-square test
was used to find any association between skin color and
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Figure 1. Classification of Physiologic Gingival Pigmentation.

gingival parameters. P>0.05 was considered statistically
significant.

Results

The mean age of the participants was 19.80+2.0 years.
Out of the 112 participants, 64.3% and 35.7% were fair
and dark skinned, respectively. Class 2 pigmentation (79,
70.5%) with patchy distribution of melanin pigmentation
(70, 62.5%), high intensity pigmentation (63, 56.2%),
and thick phenotype (109, 97.3%) was more prevalent.
Frequency distribution of skin color and patterns of
gingival pigmentation are shown in Table 1. The association
of skin color and intensity of pigmentation was found to
be highly significant (P=0.0001). The association of skin
color and gingival pigmentation patterns are shown in
Table 2.

Discussion

Previous studies have classified skin color as fair, wheatish,
brown, and dark which might be difficult to assess by
clinicians. Hence, the skin color was classified as fair and
dark, as it might be easier to replicate while planning
depigmentation procedures.

Dummet-Gupta Oral Pigmentation Index (DOPI) has
been used by most authors until now to assess parameters
affecting gingival pigmentation. However, this index can
lead to subjective variation (23). Hence, to avoid that
variation, there was a need to classify the intensity of
pigmentation either as ‘high’ or low’ by two examiners.
Objective assessment using spectrometric analysis is not
economical and it is difficult to carry out in a dental office.

Ponnaiyan etal defined 6 classes of gingival pigmentation
based on the anatomic distribution and used DOPI to
assess the intensity of pigmentation (28,29). This might
be cumbersome for clinicians to follow and liable to
errors in treatment planning. The classification proposed
in this study covers all aspects of physiological gingival
pigmentation and it is comparatively easier to follow.

There is a need for relating gingival pigmentation to
skin color, intensity of gingival pigmentation, distribution
of pigmentation and gingival phenotype as this could help
us to decide on treatment options. Hence, the participants
were screened for gingival parameters influencing
the outcome of depigmentation procedures and their

correlations with the skin color were assessed. In this study,
we have found that there is a highly significant association
between skin color and the intensity of pigmentation,
distribution of pigmentation, and the gingival phenotype
(P<0.01), which is similar to previous studies.

Class 2 pigmentation (involving attached gingiva and
interdental papilla) has been most commonly found
in both fair and dark skinned subjects, which is similar
to previous studies in the Indian population (28-30).
Ponnaiyan et al has reported mild pigmentation to be
predominant in fair individuals. In the current study,
Class 2 pigmentation followed by Class 1 pigmentation
(involving only attached gingiva) with both high and
low intensity of pigmentation was found in fair-skinned
individuals (28,29).

In this study, Class 3 pigmentation (involving all
three parts of gingiva) correlated with a high intensity,
generalized type of distribution and thick phenotype was

Table 1. Distribution of Skin Color and Patterns of Gingival Pigmentation
(n=112)

Variables No. (%)

Skin color

Dark 40 (35.7)
Fair 72 (64.3)
Type of pigmentation

Class 1 20(17.9)
Class 2 79 (70.5)
Class 3 13 (11.6)
Distribution of melanin pigmentation

Generalized 42 (37.5)
Patchy 70 (62.5)
Intensity of pigmentation

Low 49 (43.8)
High 63 (56.2)
Phenotype of the gingiva

Thick 109 (97.3)
Thin 3(2.7)

Table 2. Association of Skin Color with Gingival Pigmentation Patterns

Patterns of gingival pigmentation Fair (%) Dark (%) P Value
Type of Pigmentation

Class 1 14 (12.5) 6 (5.4)

Class 2 53 (47.3) 26(23.2) o1
Class 3 5(4.5) 8(7.1)
Distribution of melanin pigmentation

Generalized 21(18.8) 21(18.8) 0.24
Patchy 51(45.5) 19(16.9)

Intensity of pigmentation

Low 41 (36.6) 8 (7.1) 0.0001
High 31(27.7) 32(28.6)
Phenotype of the gingiva

Thick 2(1.8) 1(0.9) 1.0
Thin 70(62.5) 39 (34.8)
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more prevalent in dark individuals, which is similar to
previous studies (30).

One of the major drawbacks of depigmentation
procedures is the recurrence of pigmentation. The
intensity and distribution of pigmentation are crucial for
determining repigmentation as stated by Kumaraswamy
(31). Recurrence of pigmentation occurs due to the
migration of active melanocytes from areas adjacent to
the treated site (32). Therefore, in patients with Class 1
and Class 2 pigmentation with a patchy distribution and
low intensity, the procedure would probably give the best
results. The recurrence rate comparatively reduced due to
the decreased number of melanocytes in these sites.

In this study, very few individuals were found with a
thin gingival phenotype which might be due to the small
sample size of the population. Thin phenotype is one of the
parameters to be considered because the depigmentation
procedure itself can cause denudation of gingival tissue
in these cases. Gingival augmentation using free gingival
grafts from non-pigmented sites would be most beneficial
in patients with thin gingival phenotype as the gingiva
formed would mimic the properties of the donor site (12).
More studies are recommended over a wide geographic
area with a larger sample size including both genders.
This study was carried out in females only as they are
comparatively more concerned about their esthetic
appearance and more inclined to undergo depigmentation
procedures.

Conclusions

Class 2 pigmentation (present in attached gingiva
and interdental papilla) with high intensity, patchy
distribution, and a thick phenotype was more prevalent.
Moreover, the association of skin color has been found to
be highly significant with the intensity of pigmentation.
Anatomical delineation of gingival pigmentation and
their contributory factors can help design therapeutic
strategies.
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