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Evaluation of the intensity of gingival melanin
pigmentation at different age groups in the Indian
population: An observational study

Palak Janiani, Pragathi R Bhat, Vijay A Trasad, Anirudh B Acharya, Srinath L Thakur
Department of Periodontics and Pedodontics, SDM College of Dental Sciences and Hospital, Hubli, Karnataka, India

ABSTRACT

Background: The brownish-black pigmentation of
the gingiva has been reported in several countries.
However, the available literature pertaining to the
Asian population suggests that this pigmentation
is more predominant in individuals with dark
complexion. Although there is available literature on
the intensity of gingival pigmentation with different
age groups in Japanese and Israel population, no such
literature pertaining to age and intensity of melanin
pigmentation is available in the Indian population.
Aim: This study aims to observe the intensity of
melanin pigmentation in different age groups in the
Indian population. Methods and Materials: Intensity
of melanin pigmentation was observed by the gingival
melanin pigmentation index as given by Ponnaiyan
etal. in250 individuals who were grouped under theage
group of 0-5 years, 6-9 years, 10-12 years, 13-15 years,
and 16-20 years. Each group comprised 25 individuals.
Results and Conclusion: The results were subjected
to statistical analysis so as to observe the intensity of
melanin pigmentation at different age groups in the
Indian population. It was concluded that with age, the
intensity of gingival melanin pigmentation, as well as
its distribution to the posterior gingiva was increased.
As age increased, gingival pigmentation was more
in the attached and interdental papilla, while in the
younger age groups, it was confined either only to
the interdental, marginal or attached gingival, or both
depending on the skin color.
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Introduction

Melanin is a nonhemoglobin-derived pigment
formed by the melanocytes which are dendritic cells
of neuroectodermal origin and located in the basal
and spinous layers of the gingival epithelium.!" It is
a fundamental pigment that colors the tissue and
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appears as early as 3 h after birth in the oral tissues.l? It
is accepted that these pigmented areas are present only
when melanin granules synthesized by melanocytes
are transferred to keratinocytes.P! relationship between
melanocytes and keratinocytes is labeled as the
epidermal-melanin-unit as suggested by Goldzieher
et al (1951)." Usually, the color of the healthy gingiva
varies from pale pink to bluish purple and between these
limits of normalcy are large number of colors which
depend on the intensity of melanogenesis, degree of
epithelial cornification, depth of epithelialization, and
the gingival vascularity. Thus, the color of the healthy
gingiva is assumed to vary from pale pink to coral
pink in the Caucasians® and brownish to blackish in
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the Africans and Asians.l) However, Indians have a
variation in their skin color with shades ranging from
fair to dark which span out over the entire country,
and it has been observed that there is a gradient from
North to the South of the subcontinent with the North
Indians close to European complexions and South
Indians closer to Sub-Saharan Africans.”? Whether this
skin pigmentation is evident in the oral cavity in South
Indians® has been investigated in the adults above
18 years of age, but the same has not been investigated
in the age groups below 18 years of age. Although the
literature does suggest that the intensity of melanin
pigmentation is frequently altered by physical,
chemical, and hormonal factors,” no literature so far
suggests that the intensity of melanin pigmentation
increases with age. Thus, this study is first of its
kind which observes the anatomic distribution of the
physiologic gingival melanin pigmentation along with
the evaluation of the intensity of melanin pigmentation
in different age groups from 1 to 20 years of age.

Materials and Methods

This cross-sectional, observational study was
conducted in the Department of Periodontics, SDM
college of dental sciences and hospital, Dharwad,
and Sattur Montessori School, Sattur, Dharwad, from
November 14, 2016 to December 15, 2016. A total of
250 participants were randomly selected and were
grouped under the age group of 0-5 years, 6-9 years,
10-12 years, 13-15 years, and 16-20 years. Each
group comprised 25 individuals. Informed consent
was obtained from all the participants/parents after
explaining the study design to them. The inclusion
criteria comprised participants with healthy gingiva
and those with skin color as fair, wheatish, brown, and
dark (criteria adapted by Aina et al.l). The exclusion
criteria comprised participants with gingivitis and
periodontitis which might induce color changes,
participants with drug or chemical pigmentation on
the gingiva, those with systemic diseases like Type 1
diabetes mellitus which can produce gingival color
changes, participants with syndromes, pigmentation
disorders, chemical skin peeling and albinism, patients
who had undergone any dental treatment in the past
6 months to 1 year, and participants with history of
smoking or tobacco chewing.

Evaluation of skin color and gingival melanin
pigmentation

Skin color was classified by comparing the color of
the inner aspect of the upper arm which is relatively
unexposed to sunlight and was graded as fair skinned,
wheatish, brown, and dark. This color confirmation
was done by interexaminer calibration, where both
the examiners agreed with the specific skin color of
the participant. Both the examiners were adapted
to see the daylight outside the classroom because
the higher intensity of light sources may produce
more color change. This method of assessing the
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skin color is called as color test.®’! Although there
are different techniques” to evaluate skin color
such as comparison with standard color guides, use
of spectrophotometry, reflectometry, and visual
examination, the skin color examination under natural
light with eyes is considered to assess the final judge
of color as suggested by Wright."! Thus, this method
of skin color examination was employed in this study.
Moreover, Leel™ noted that objects appeared darker
when viewed at a distance than when observed from a
closer point and thus, to overcome this problem, it was
recommended to examine the participants in bright
diffuse daylight through visual examination. Thus,
in this study, skin colors were assessed visually and
accordingly, the intensity and distribution of gingival
melanin pigmentation was assessed in the anterior and
posterior teeth in the anatomic areas of the gingiva
and were classified as mentioned by Ponnaiyan et al.
2013 which is as follows: Class 1 - Pigmentation in
the attached gingiva only, Class 2 - Pigmentation in
the attached and interdental papilla, Class 3 - Diffuse
pigmentation involving all parts of the gingiva,
Class 4 - Pigmentation in marginal gingival
only, Class 5 - Pigmentation in interdental papilla
only, and Class 6 - Pigmentation in marginal and
interdental gingiva.

Since this classification was used in the South Indians in
India, the same classification was used in this study as
well. The gingival pigmentation scores were evaluated
in all the above-mentioned age groups by a single
examiner. The results were subjected to statistical
analysis so as to evaluate the intensity of physiologic
gingival pigmentation at different age groups in the
Indian population.

Statistical analysis

The data were subjected to statistical analysis and
Chi-Square test was performed so as to evaluate the
intensity of gingival melanin pigmentation at different
age groups in the Indian population.

Results

In the present study, all the participants were
subsequently categorized into different age groups
according to the variations in the skin color, which
were further correlated to the anatomic distribution as
well as the intensity of gingival melanin pigmentation
according to the classification given by Ponnaiyan
et al. The skin color was well related to the intensity
of pigmentation in all age groups which was highly
significant (P < 0.5). It was observed that in all the age
groups, the fair-skinned individuals had a mild gingival
pigmentation while the dark-skinned individuals had
a heavy pigmentation [Table 1].

It was also observed that with the age, the intensity
of gingival melanin pigmentation as well as its
distribution to the posterior gingiva increased. As
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Table 1: Intensity of gingival melanin pigmentation in different skin complexions

Fair complexion | Wheatish complexion | Brown complexion | Dark complexion Va P
Class 0
Count 8 7 1 0 110.577 | 0.001**
Percentage within class 50.0 43.8 6.2 0.0
Percentage within complexion 44.4 9.7 1.1 0.0
Percentage of total 3.9 34 0.5 0.0
Class 1
Count 6 34 29 2
Percentage within class 8.5 47.9 40.8 2.8
Percentage within complexion 33.3 47.2 32.6 7.1
Percentage of total 2.9 16.4 14.0 1.0
Class 2
Count 0 3 31 21
Percentage within class 0.0 55 56.4 38.2
Percentage within complexion 0.0 4.2 34.8 75.0
Percentage of total 0.0 1.4 15.0 10.1
Class 3
Count 0 0 1 1
Percentage within class 0.0 0.0 50.0 50.0
Percentage within complexion 0.0 0.0 1.1 3.6
Percentage of total 0.0 0.0 05 0.5
Class 4
Count 0 3 3 0
Percentage within class 0.0 50.0 50.0 0.0
Percentage within complexion 0.0 42 3.4 0.0
Percentage of total 0.0 14 14 0.0
Class 5
Count 4 20 12 1
Percentage within class 10.8 54.1 32.4 2.7
Percentage within complexion 22.2 27.8 13.5 3.6
Percentage of total 1.9 9.7 5.8 0.5
Class 6
Count 0 5 12 3
Percentage within class 0.0 25.0 60.0 15.0
Percentage within complexion 0.0 6.9 13.5 10.7
Percentage of total 0.0 2.4 5.8 1.4

** Statistical Significance with p-value <0.05

the age increased, gingival pigmentation was more
in the attached and interdental papilla, while in the
younger age groups, it was confined either only to the
interdental, marginal, or attached gingiva depending
on the skin color. The anatomic distribution of the
gingival melanin pigmentation to the posterior gingiva
did increase after 6 years of age in all the different skin
colors, except for 1 individual with pigmentation on
attached and interdental papilla in the age group of
0-5 years with a brown complexion. Thus, age was
significantly correlated with the intensity of gingival
melanin pigmentation [Table 2].

Discussion

Gingival pigmentation is seen as a genetic trait in
some populations and is more appropriately termed
physiologic or racial gingival pigmentation.!"”!
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In the present study, an attempt was made to assess the
intensity and anatomic distribution of gingival melanin
pigmentation in the South Indian population who have
darker skin color and tend to have more gingival melanin
pigmentation than their counterparts in North and
Northeast India which could be attributed to their genetic
traits. Usually, Indians have a dramatic variation in their
skin color with all shades ranging from fair to dark which
span out over the entire country with North Indians close
to European complexions and South Indians closer to the
Sub-Saharan Africans.”! Whether this skin pigmentation
was also evident in the gingiva of South Indian children
and adults was a need of investigation.

The present study also made an attempt to evaluate the
intensity of gingival melanin pigmentation in different
age groups from 1 to 20 years of age, and it was
observed that with the age, the intensity of gingival
melanin pigmentation, as well as its distribution to
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Table 2: Intensity of gingival melanin pigmentation in different age groups

0-5 years 6-9 years 10-15 years 16-20 years X2 P

Class 0

Count 11 0 1 4 59.95 <0.001**

Percentage within class 68.8 0.0 6.2 25.0

Percentage within age 29.7 0.0 1.1 14.3

Percentage of total 53 0.0 0.5 1.9
Class 1

Count 14 18 30 10

Percentage within class 19.4 25.0 41.7 13.9

Percentage within age 37.8 36.0 32.3 35.7

Percentage of total 6.7 8.7 14.4 4.8
Class 2

Count 3 13 32 7

Percentage within class 55 23.6 58.2 12.7

Percentage within age 8.1 26.0 344 25.0

Percentage of total 1.4 6.2 15.4 3.4
Class 3

Count 0 0 2 0

Percentage within class 0.0 0.0 100.0 0.0

Percentage within age 0.0 0.0 22 0.0

Percentage of total 0.0 0.0 1.0 0.0
Class 4

Count 1 2 2 1

Percentage within class 16.7 33.3 33.3 16.7

Percentage within age 2.7 4.0 22 3.6

Percentage of total 0.5 1.0 1.0 0.5
Class 5

Count 8 6 17 6

Percentage within class 21.6 16.2 459 16.2

Percentage within age 21.6 12.0 18.3 21.4

Percentage of total 3.8 2.9 8.2 2.9
Class 6

Count 0 11 9 0

Percentage within class 0.0 55.0 45.0 0.0

Percentage within age 0.0 22.0 9.7 0.0

Percentage of total 0.0 5.3 4.3 0.0
Pigmentation Age Complexion
Correlation coefficient 0.048 0.259**
Significant (two-tailed) 0.490 <0.001
n 207 207

** Statistical Significance with p-value <0.05

the posterior gingiva did increase. It was observed
that as age increased, gingival pigmentation was
more in the attached and interdental papilla, while
in the younger age groups, it was confined either
only to the interdental, marginal or attached gingiva,
or both depending on the skin color. This decreased
intensity of gingival melanin pigmentation in the
young individuals in the age groups of 0-5 years
and 6-9 years could be attributed to the immature
skin morphology in children when compared to the
adults. Although Dummet® did suggest that melanin
appears as early as 3 h after birth, studies by Stamatas
et al.™ suggest that melanin content in children is
less when compared to the adults and the reason
being the smaller corneocytes and the keratinocytes,

thinner epidermis, and stratum corneum containing
more water content. This increased water content in
the stratum corneum enables an increased enzymatic
activities for lipid processing, corneo-desmolysis, and
production of components of natural moisturizing
factor (NMF) which helps to maintain epithelial
permeability. NMF is also known to bind to the water
molecules thus maintaining increased hydration and
further decreasing the scattering of the ultraviolent
light thus masking the need of the melanin granules
to be transferred to the keratinocytes to produce
melanin pigments.™™ Another reason for decreased
melanin pigmentation could be attributed to the close
relationship between melanocytes and keratinocytes
forming and epidermal-melanin unit.’*! But since the
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keratinocytes being smaller in size in children, there
could be decreased melanin content and its synthesis
in the keratinocytes leading to decreased expression
of the melanin pigmentation. Since the features of
gingiva are similar to skin, there could be decreased
gingival melanin pigmentation in children. So far,
there is no substantiating literature that specifies the
age where melanin appears on the gingiva, its increase
in anatomic distribution with age or intensity. Thus,
an attempt was made to evaluate all these findings
and results showed that there was no gingival melanin
pigmentation in the posterior gingiva below 12 years
of age in all the skin complexions. This could be
attributed to decreased melanogenesis in the mixed
dentition.

In the present study, the color of the gingiva was
correlated with the skin complexion which was highly
significant. It was observed that in all the age groups,
the brown and dark-skinned participants had more
gingival melanin pigmentation (Class 1 and Class 2)
with distribution to the posterior gingiva while the fair
and wheatish-skinned participants had pigmentation
of Class 1, Class 4, or Class 5 pigmentation. This could
be attributed to the genetic traits in a study conducted
in the Jewish population, where melanin was found
to be more on the attached gingiva while in the South
African population, it is more frequently seen in the
interdental papilla.'® We observed that pigmentation
in dark and wheatish complexion was more intense
and diffused along with its distribution in the posterior
gingiva, while that in the fair and wheatish complexion,
it was more localized. This could be attributed to
the increased melanogenesis in dark complexion
people.l’” Melanin is a nonhemoglobin-derived
pigment formed by the cells called melanocytes,
which are dendritic cells of neuroectodermal origin
in basal and spinous layers of gingival epithelium.
These melanin pigmented areas are present only when
melanin granules are synthesized to melanocytes and
transferred to the keratinocytes, on exposure to friction
or ultraviolet light.™

The results of this study in the age group of 16-20 years
can be correlated to the study by Ponnaiyan ef al.®l in
the South Indian population which attributed to the
ethnic variations; however, the observations made in
the younger age group in this study remain the novelty.

Conclusion

Withage, theintensity of gingival melanin pigmentation
as well as its distribution to the posterior gingiva
increases. As age increased, gingival pigmentation was
more in the attached and interdental papilla, while in
the younger age groups, it was confined either only to
the interdental, marginal or attached gingival, or both
depending on the skin color.

[Downloaded free from http://www.jisppd.com on Thursday, November 1, 2018, IP: 95.183.113.176]

Janiani, ef al.: Gingival melanin pigmentation at different age groups

Financial support and sponsorship
Nil.

Conflicts of interest
There are no conflicts of interest.

References

1. Dummett CO, Barens G. Pigmentation of the oral tissues:
A review of the literature. J Periodontol 1967;38:369-78.

2. Dummett CO. Physiologic pigmentation of the oral and
cutaneous tissues in the Negro. J Dent Res 1946;25:421-32.

3. Bergamaschi O, Kon S, Doine AI, Ruben MP. Melanin
repigmentation after gingivectomy: A 5-year clinical and
transmission electron microscopic study in humans. Int J
Periodontics Restorative Dent 1993;13:85-92.

4. Goldzieher JW, Roberts IS, Rawls WB, Goldzicher MA.
Chemical analysis of the intact skin by reflectance
spectrophotometry. AMA Arch Derm Syphilol 1951;64:533-48.

5. Manson JD, Eley BM, editors. Outline of Periodontics. 4" ed.
Oxford: Butterworth Heinemann; 2000.

6. de Krom CJ, van Waas MA, Oosterveld P, Koopmans AS,
Garrett NR. The oral pigmentation chart: A clinical adjunct for
oral pigmentation in removable prostheses. Int J Prosthodont
2005;18:66-70.

7. Stokowski RP, Pant PV, Dadd T, Fereday A, Hinds DA,
Jarman C, et al. A genomewide association study of skin
pigmentation in a South Asian population. Am J] Hum Genet
2007;81:1119-32.

8. Ponnaiyan D, Gomathy L, Anusha JA. Correlation of skin
colour and gingival pigmentation patterns in a group of South
Indians in India. Iran J Dermatol 2013;16:94-9.

9. Peeran SW, Ramalingam K, Peeran SA, Altaher OB,
Alsaid FM, Mugrabi MH, et al. Gingival pigmentation index
proposal of a new index with a brief review of current indices.
Eur J Dent 2014;8:287-90.

10. Aina TO, Wright SM, Pullen-Warner E. The reproduction of
skin color and texture in facial prostheses for Negro patients.
J Prosthet Dent 1978;39:74-9.

11. Wright SM. Prosthetic reproduction of gingival pigmentation.
Br Dent J 1974;136:367-72.

12. Lee JH. Dental Aesthetics. 1% ed. Bristol: John Wright and
Sons Ltd.; 1962. p. 44-5.

13. Dummett CO, Barens G. Oromucosal pigmentation: An
updated literary review. J Periodontol 1971;42:726-36.

14. Stamatas GN, Nikolovski J, Luedtke MA, Kollias N,
Wiegand BC. Infant skin microstructure assessed in vivo
differs from adult skin in organization and at the cellular level.
Pediatr Dermatol 2010;27:125-31.

15. Stamatas GN, Nikolovski J, Mack MC, Kollias N. Infant skin
physiology and development during the first years of life:
A review of recent findings based on in vivo studies. Int J
Cosmet Sci 2011;33:17-24.

16. van Wyk CW. Mouth pigmentation patterns in a group of
healthy South African Bantu. S Afr Med J 1970;44:177-80.

17. Kaur H, Jain S, Sharma RL. Duration of reappearance of
gingival melanin pigmentation after surgical removal — A
clinical study. J Indian Soc Periodontol 2010;14:101-5.

Journal of Indian Society of Pedodontics and Preventive Dentistry | Volume 36 | Issue 4 | October-December 2018 @



