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Effect of smoking on oral pigmentation and its relationship with
periodontal status
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ABSTRACT

Background: To assess the effect of smoking on lip and gingival pigmentation and also to assess
the relationship of pigmentation with periodontal parameters.

Materials and Methods: 109 smokers and an equal number of control subjects who were
nonsmokers in the age range of 35 — 44 years comprised the study sample. All the participants
were assessed for pigmentation on lip and gingiva and a total periodontal status examination was
done with measurements on gingival bleeding, probing depth and loss of attachment at six points
in each tooth.

Results: Melanin pigmentation on lips and gingiva was observed in all the smokers except for
one who did not exhibit gingival pigmentation. Significantly greater number of smokers exhibited
pigmentation than nonsmokers. Gingival bleeding on probing, probing depth and loss of attachment
differed significantly in relation to gingival and lip pigmentation.

Conclusions: Oral pigmentation was widespread and more commonly observed in smokers than
nonsmokers and there was a relationship between pigmentation and periodontal deterioration.
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INTRODUCTION

Smoking is seen to have many adverse effects on the
body. It is evident beyond doubt from past literature
that cigarette smoking is a significant risk factor for
periodontal disease.! The current epidemiological
evidence demonstrates that cigarette smoking is a
stronger risk factor for periodontitis in comparison to
other potential periodontal pathogens.

In addition to periodontal destruction, one of the
adverse effects smoking could exert on the oral
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cavity is the pigmentation of the oral mucosa.
However, smoking is not the sole contributor for oral
pigmentation but it has also been associated with
various etiologic factors.®* Axel and Hedin®! first
described oral pigmentation including lip pigmentation
in 1982; since then, there were no reports except for
a recent study by Haresaku, et al.® who observed
the association of oral pigmentation (lip and gingiva)
with smoking status.

However, the relationship of pigmentation with
periodontal parameters has not been studied earlier.
Thus, the present study was initiated to assess the
effect of smoking on lip and gingival pigmentation
and also to assess the relationship of pigmentation
with periodontal parameters.

MATERIALS AND METHODS

The present study was conducted on 218 patients
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Table 1: Mean scores of periodontal parameters according to levels of lip and gingival pigmentation

Periodontal Lip pigmentation Gingival pigmentation
parameter Upper lip Lower lip Maxilla Mandible
Absent  Present Absent Present  Absent Grade Grade Absent Grade Grade
1-2 3-4 1-2 3-4
Bleeding 0.33+0.24* 0.09+0.11 0.35+0.25* 0.15+0.18 0.42+0.23" 0.21+0.22 0.10+0.10 0.41+0.23" 0.23+0.23 0.09+0.09

Probing depth

1.1440.34* 1.61+0.57 1.32+0.46* 1.59+0.61 1.25+0.52" 1.37+0.50 1.77+0.53 1.20+0.41" 1.40+0.53 1.77+0.55

Loss of attachment 0.05+0.13* 0.41+0.38 0.16+0.31* 0.42+0.36 0.20+0.42" 0.19+0.26 0.56+0.39 0.07+0.19" 0.25+0.34 0.55+0.37

*Mann: Whitney U test, 'Kruskal: Wallis test

attending Darshan Dental College and Hospital,
Udaipur, India during the period September to
November 2008. Consequently, 109 smokers and an
equal number of control subjects (pair matched) who
were nonsmokers in the age range of 35-44 years
were selected as the final sample. Mean age of the
subjects was 39.5 years. Individuals suffering from
nutritional deficiencies, systemic disorders, and oral
mucosal disorders that would cause oral pigmentation
were excluded from the study. Inclusion criteria for
control subjects constituted those who were not using
any form of tobacco and had not undergone any form
of periodontal therapy.

The methodology for the present study has been
adopted from a previous report;® clinical examination
was conducted by a single examiner and each subject
was assessed for lip!® and gingival pigmentation(”
(Score 0: No pigmentation; score 1: 1 or 2 solitary
unit (s) of pigmentation on papillary gingiva;
Score 2: >3 units of pigmentation on papillary gingiva;
Score 3: One or more short continuous ribbons of
pigmentation on papillary gingiva; Score 4: One
continuous ribbon including the entire area between
canines) besides periodontal assessment (gingival
bleeding, probing depth, and loss of attachment
in each tooth at six sites). Gingival bleeding was
assessed as the presence or absence of bleeding, and
thus the mean percentage of sites with bleeding was
calculated for each individual. Statistical differences in
periodontal parameters in relation to grades of lip and
gingival pigmentation in maxillary and mandibular
gingiva were assessed using the Mann—Whitney U
and Kruskal-Wallis tests, respectively.

RESULTS

Melanin pigmentation on lips and gingiva was
observed in all the smokers except for one who did
not exhibit gingival pigmentation. Significantly, a
greater number of smokers exhibited pigmentation

than nonsmokers which could be attributed to
nicotine and benzopyrene in the tobacco smoke
that stimulate the production of melanin from the
melanocytes.®! Nearly two-thirds (31.2%) and 73.4%
nonsmokers exhibited lip and gingival pigmentation,
respectively (not presented in tables), which might be
due to ethnic pigmentation. This is in accordance with
the fact that oral pigmentation was reported among
96% of the Indian population, whereas it was reported
to be 15% among Europeans.! However, among the
population of Turkey (Eurasia), it was found to be
37%.00

DISCUSSION

Table 1 depicts that gingival bleeding on probing,
probing depth, and loss of attachment differed
significantly in relation to gingival and lip
pigmentation. Gingival bleeding was inversely related
to lip and gingival pigmentation, in accordance to
an earlier study in Turkey.'® On the other hand,
measurements of periodontal probing depth and loss
of gingival attachment were seen highest in subjects
with pigmented lips and in those who had grade 3-4
of gingival pigmentation. The observed relationship
between pigmentation and periodontal deterioration
could be attributed to the indirect relationship between
these two entities which have a common etiological
agent, smoking.

CONCLUSION

Oral pigmentation was widespread and more
commonly observed in smokers than nonsmokers and
there was a relationship between pigmentation and
periodontal deterioration.
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