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ABSTRACT

Objectives: Gingival pigmentation, the most common etiological factor of which is smoking, is a clinical condition that
causes aesthetic complaints. Due to the dose-dependent effect of smoking, gingival pigmentation may present regression
following cessation. This cross-sectional study aimed to evaluate gingival pigmentation in former tobacco consumers and
compare with current ones.

Material and Methods: A total of 110 people, 70 of whom were current smokers (Group CS) and 40 of whom were former
smokers (Group FS), were included in the study. Participants filled out the data collection forms containing questions on
demographic features and information related to tobacco consumption. In addition, all individuals were examined with Hedin’s
melanin index (HMI) to evaluate gingival pigmentation. Statistical significance was set at the P < 0.05 level.

Results: The population consisted of 57.3% male, and the mean age of all participants was 39.43 (SD 12.3) years. The mean
duration of tobacco consumption did not differ between groups, whereas the mean HMI score of Group FS was significantly
lower (P = 0.001). The correlation analyses showed that while the HMI score of Group CS was in relation to both daily
consumption amount and duration of consumption (for both, P < 0.01), the HMI score of Group FS showed a negative
association with only time elapsed after cessation (P = 0.000).

Conclusions: Considering the limitations of this study, the outcomes revealed a dose- and a time-dependent relation of
gingival pigmentation in smokers. However, gingival pigmentation in former tobacco consumers was negatively correlated
only with time elapsed after cessation.
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INTRODUCTION

Tobacco consumption, especially cigarettes, has
well-documented adverse effects on general health
as well as on oral and dental health [1]. Smoking
modifies the immune response of periodontium
against periodontopathogens through both systemic
and local effects. Moreover, due to the harmful
effects of smoke on the cells known commonly,
structural alterations both in gingival epithelium
and connective tissue may be occurred. Gingival
pigmentation (GP) is a clinical condition that can be
observed due to these structural changes. As one of
these changes, excessive accumulation of melanin
causes the discoloration of gingiva clinically [2]. The
fact that smokers show more GP than non-smokers
was reported by Hedin [3] in 1977 for first, which
was called “smokers’ melanosis”. This term describes
a specific clinical condition that discards genetic
factors, ethnicity, or drug-induced discoloration
[4,5].

The normal colour of the gingiva is coral pink,
whereas skin colour, ethnicity, and other endogenous
and exogenous factors can affect this colour.
The pigments that cause GP are mainly melanin,
haemoglobin, oxyhaemoglobin, and carotene [6].
Melanin, the most important of these pigments, is
synthesized by melanocytes of neuroectodermal
origin both in the basal and spinous layers of
epithelial tissue. After the production, it is stored
in melanosomes [7]. Melanin plays a pivotal role in
protecting the skin and mucosa against ultraviolet
radiation [8]. It has been shown in different studies
that tobacco consumption activates melanocytes
[9,10]. Since increased nicotine release in the
gingival tissue due to tobacco consumption, melanin
pigments accumulate in the gingiva much more, and
GP ultimately occurs [11]. This clinical condition
indicated with a brown or bluish-black discoloration
of the attached gingiva is generally seen in the
anterior region of the upper jaw and may cause
aesthetic concerns.

While the harmful effects of smoking on GP have
been extensively studied, there is a limited amount of
research on gingival discoloration in individuals who
quit smoking. A decrease in GP over time has been
reported as an outcome of smoking cessation [12].
Kato et al. [13] reported a relationship between the
time elapsed after smoking cessation and the decrease
in pigmentation. Since tobacco consumption causes
thickening of the epithelium and discoloration of
the surface, this effect is thought to be reversible if
tobacco use is stopped.

http://www.ejomr.org/JOMR/archives/2024/1/e2/v15n1e2ht.htm

Time of consumption is well-documented factor in
gingival pigmentation which has a multifactorial
aetiology. Therefore, based on the null hypothesis
that current and former smokers have similar smoking
duration would not display different pigmentation; this
cross-sectional study is aimed to evaluate the gingival
pigmentation of former smokers in comparison with
current smokers.

MATERIAL AND METHODS
Study design and participants

The protocol of this cross-sectional prospective
observational clinical study was approved by the
Ethics Committee for Non-Interventional Clinical
Research of Istanbul Aydin University (03.01.2022,
2022/11). Written informed consent was obtained
from all participants included in this study, which
was conducted in accordance with the Declaration of
Helsinki.
Based on values from methodologically similar
studies [2,13], the power analysis tool G*Power
Software, version 3.1.9.7 (Heinrich-HeineUniversitét;
Diisseldorf, Germany) calculated a total sample size
of 93, with an effect size of 0.35, 85% power, and a
margin of error of 0.05. A total of 110 participants
aged between 19 to 69 applied to Istanbul Aydin
University Faculty of Dentistry (Istanbul, Turkey)
between 25" of November 2021 and 2™ of September
2022. All participants who were included in this study
had to fulfil the criteria listed below:
* Being systemically healthy.
* Not being pregnant and lactating.
* Not consume any prescribed medicines, over-the-
counter remedies, and illicit substances.
* Not having undergone depigmentation therapy
previously.
People with ethnic and genetic characteristics that
may play a role in the aectiology of GP were not
included in the study. Also, periodontal status was not
considered.
The participants were divided into two distinct
groups. Seventy people who consume any of the
tobacco products such as cigarettes, tobacco, hookah
and etc., regularly in a day included the Group
of current smokers (CS). Based on the definition
of Centers for Disease Control and Prevention
(www.cdc.gov/nchs/nhis/tobacco/tobacco_glossary.
htm), 40 people who smoked more than 100 cigarettes
in their lifetime or used the other tobacco products
in the past at least one year and stopped using them
at least one year ago included the Group of former
smokers (FS).
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Clinical evaluation

Data of the participants were recorded in a form
structured as two parts. The first part of the form
consisted of questions about medical/dental
anamnesis. Additionally, in the first part, questions
existed to reveal participants’ behaviours about
tobacco consumption. Group CS participants were
asked about their daily tobacco consumption amount
and how long they had used it in this part. On the
contrary, Group FS participants were asked how long
they had used tobacco in the past and when they had
quit.

GP of the participants was evaluated with Hedin’s

melanin index (HMI) as the second part of the form,

which was developed by Hedin [3] in 1977. The score
of this index and their clinical interpretations were as
follows:

* (0 =no pigmentation.

* 1 = one or two solitary unit(s) of pigmentation
in papillary gingiva without the formation of a
continuous ribbon between solitary units.

* 2 = more than three units of pigmentation in
papillary gingiva without the formation of a
continuous ribbon.

e 3 = one or more short continuous ribbons of
pigmentation.

* 4 = one continuous ribbon, including the entire
area between canines.

All participants were evaluated in terms of GP by

the same clinician (C.A.). To achieve examiner self-

consistency, C.A. recorded the index above in 2

sessions one week apart from 5 patients with GP who

were not included in the study. The agreement of
these two records was assessed by Cohen’s kappa, and
intra-examiner consistency was found to be “almost

perfect” with 98.6%.

Statistical analysis

The Number Cruncher Statistical System™ (NCSS)
2007 software (NCSS, LLC; Kaysville, Utah, USA)
was used for statistical analysis. Descriptive statistics
were shown as percentage, mean and standard
deviation (M [SD]), median, minimum and maximum
values. The Shapiro-Wilk test was performed to reveal
whether the quantitative variables met the criteria
of normality distribution. The Kruskal-Wallis test
was used for multiple comparisons between groups,
while the Mann-Whitney U test was used to compare
the mean values of two groups. While quantitative
variables were compared with the Mann-Whitney
U test, the Chi-square test was used to compare the
qualitative ones. The association among variables
was revealed with Spearman’s correlation analysis.
Statistical significance was set at P < 0.05 level.

RESULTS

Table 1 displays the variables of all participants and a
comparison of variables between Group CS and Group
FS. Considering this, the study population consisted
of 47 females (42.7%) and 63 males (57.3%), without
any difference between groups (P =0.971). In addition,
the mean age of all participants was 39.43 (12.3) years
(ranging from 19 to 69), and the mean age values
were similar between groups (P = 0.084).

As shown in Table 1, all participants’ mean years of
tobacco consumption and the HMI score were recorded
as 15.95 (9.55) years and 1.22 (1.18), respectively.
Furthermore, the findings revealed that years of
tobacco consumption between groups did not differ
(P = 0.41), whereas the mean HMI score of Group FS
was significantly lower than Group CS (P = 0.001).

Table 1. Comparison of variables between groups

All Group CS Group FS P
(n=110) (n=70) (n=40)

Female (n) 47 30 17
Sex 0.971

Male (n) 63 40 23
Age Mean (SD) 39.43 (12.3) | 37.93 (12.26) | 42.03 (12.08) 0,084
(year) Median (min; max) | 40 (19; 69) 37 (19; 69) 41.5(19; 63) '
Time of Mean (SD) 15.95(9.55) | 15.42(9.69) 16.88 (9.35)
consumption . . 0.41
(year) Median (min; max) 15 (1; 38) 15 (1; 38) 16.25 (4; 35)

M SD 1.22 (1.18 1.81 (1.07 0.18 (0.39
HMI score ear.l ( ), (1.18) (1.07) (0.39) 0.001°

Median (min; max) 1(0;4) 2(0;4) 0(0;1)

Statistically significant at level P < 0.05 (Mann-Whitney U test).

n = number; HMI = Hedin’s melanin index; SD = standard deviation; CS = current smokers;

FS = former smokers.

http://www.ejomr.org/JOMR/archives/2024/1/e2/v15n1e2ht.htm
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As shown in Figure 1, cigarettes were the most opted
product for tobacco consumption both in all participants
(90.9%) (Figure 1A) and in each of the study groups
(for Group CS and Group FS with 90% and 92%,
respectively) (Figure 1B and C). However, in Group FS,
no participants regularly consumed cigars and pipes in
the past (Figure 1C).

Considering the tobacco product type consumed by
the group participants, the mean age of the cigarette
consumers in Group CS and Group FS were 39.34
(12.1) years and 42.78 (11) years, respectively (Table
2). The mean age of the cigarette consumers in Group
CS had a significant difference from the hookah and
the cigar and pipe consumers (for both, P = 0.017).

Total Group CS Group FS

R g

u Cigarette 3 Hookah Cigar and pipe

=

Figure 1. Distribution of tobacco products in study groups.

Table 2. Comparison of variables according to consumed tobacco product in groups

Group CS Group FS
Mean (SD) Median p Mean (SD) Median ph
(min; max) (min; max)
Cigarettes . o Cigarettes .
(n=63) 39.34 (12.1) 40(21; 69) (n=137) 42.78 (11.93) | 42 (25;63)
Age Hookah 244(313) | 25019:27) | 0,017+ | Hookah 32.67(11.85) | 39(19;40) | 0.19
(n=5) (n=3)
Cigar and pipe . Cigar and pipe
(n=2) 28 (4.24) 28 (25; 31) (n=0) N/A N/A
Cigarettes . Cigarettes .
(n=63) 16.32 (9.79) 15.5 (1; 38) (n=137) 17.14 (9.48) | 15.5(4.5;35)
Time of Hookah Hookah
consumption | (n = 5) 6.4 (1.82) 7(4;8) 0.06 (n=13) 13.67 (8.39) 18 (4; 19) 0.589
Cigar and pipe . Cigar and pipe
(n=2) 10 (0) 10 (10; 10) (n=0) N/A N/A
Cigarettes . Cigarettes .
(n=63) 14.71 (9.79) | 12.5(0.25; 50) (n=137) 5.19 (5.26) 4(1;27)
Daily Hookah ) Hookah )
consumption | (n = 5) 6.26 (9.02) 0.1(0.1; 20) 0.141 (n=3) 2.33(1.53) 2(1;4) 0.185
Cigar and pipe . Cigar and pipe
(n=2) 11.3(15.84) | 11.3(0.1;22.5) (n=0) N/A N/A
Cigarettes . Cigarettes .
(n=63) 1.89 (1.08) 2(0; 4) (n=137) 0.19 (0.4) 0(0; 1)
Hookah Hookah
HMI score (=S5 1.2 (0.45) 1(1;2) 0.179 (n=13) 0(0) 0(0; 1) 0.413
Cigar and pipe ) Cigar and pipe
(n=2) 1(1.41) 1(0;2) (n=0) N/A N/A

“Kruskal-Wallis test; "Mann-Whitney U test; ‘Mann-Whitney U test with Bonferroni correction.

*Statistically significant at level P < 0.05.

n = number; HMI = Hedin’s melanin index; SD = standard deviation; CS = current smokers; FS = former smokers.
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However, any of the remaining variables did not
differ among these sub-groups (P > 0.05). When the
participants in Group FS were sub-grouped similarly,
no significant difference was found between the mean
values of the sub-groups in terms of the variables
listed as time after cessation, time of consumption and
HMI score (P > 0.05) (Table 2).

The association between variables in Group CS
is shown in Table 3. Strong positive relationships
between the HMI score and both the time of
consumption (r = 0.427, P = 0.000), and daily
consumption was observed (r = 0.396, P = 0.001)
(Table 3). Table 4 displays the relationship between
variables in Group FS. According to this, the
negatively directed relationship between the time
elapsed after cessation and the HMI score was
remarkable (r =-0.533, P =0.000).

DISCUSSION

GP, which is one of the reasons for patients to apply

Table 3. Correlation analysis in Group CS

for treatment with aesthetic concerns, occurs
due to melanin accumulation in the gingiva. The
rising popularity of GP-related studies in recent
years could be attributed to the increased aesthetic
demands of individuals [14-17]. Previous studies
on GP, in which smoking is at the forefront of
its aetiology, have mostly focused on the effect

of consumption. In contrast, studies on the
impact of cessation on regression have been
limited [9,18]. This cross-sectional prospective
observational clinical study evaluated the GP

and related factors in FS and compared it with
CS.

Smoking, as a well-defined etiological factor, is
related to increased periodontal disease activity due
to harmful substances in tobacco smoke and systemic
effects. Besides the aforementioned harmful effects,
such as periodontal disease activity and predisposing
oral lesions to carcinogenesis on individuals [19],
the environmental negative impact of the chemicals
released into the air during the burning of tobacco will
also impact a person’s wellness and well-being [20].

Daily Time of HMI
Age . .
consumption consumption score
r 1 0.129 0.897 0.323
Age
P - 0.289 0.000*> 0.0072>
Daily r 0.129 1 0.166 0.396
consumption p 0.289 - 0.174 0.0012>
Time of r 0.897 0.166 1 0.427
consumption P 0.000 0.174 - 0.000%°
r 0.323 0.396 0.427 1
HMI score
P 0.0072> 0.001%> 0.000*> -

aStatistically significant at level P < 0.05 (Spearmen’s correlation test).
bStatistically significant at level P < 0.01 (Spearmen’s correlation test).
HMI = Hedin’s melanin index; CS = current smokers.

Table 4. Correlation analysis in Group FS

http://www.ejomr.org/JOMR/archives/2024/1/e2/v15n1e2ht.htm

Age Time after Time of HMI
g cessation | consumption | score
T 1 0.583 0.75 -0.177
Age
P - 0.000* 0.000** 0.275
Time after r | 0.583 1 0.144 -0.533
cessation P | 0.000*® - 0.377 0.000%°
Time of T 0.75 0.144 1 0.12
consumption | P | 0.000* 0.377 - 0.461
-0.177 -0.533 0.12 1
HMI score
P | 0.275 0.000%° 0.461 -

Statistically significant at level P < 0.05 (Spearmen’s correlation test).
bStatistically significant at level P < 0.01 (Spearmen’s correlation test).
HMI = Hedin’s melanin index; FS = former smokers.

J Oral Maxillofac Res 2024 (Jan-Mar) | vol. 15| No 1 |e2 | p.5
(page number not for citation purposes)


http://www.ejomr.org/JOMR/archives/2024/1/e2/v15n1e2ht.htm

JOURNAL OF ORAL & MAXILLOFACIAL RESEARCH

Goyushov et al.

Nicotine and benzopyrene, prominent chemicals in
tobacco smoke, may increase melanin secretion in
gingival tissue [11,21]. Regarding this, it should be
kept in mind that smoking is an important risk factor
for morphological changes in gingival tissue and its
effect on periodontal disease activity.

GP was first defined and classified by Hedin [3] in
1977, and subsequently, HMI, as an objective tool
to measure GP with inspection, was introduced by
the same researcher. In this presented study, HMI
was opted to assess GP in participants and to avoid a
bias, all clinical records were performed by a single,
experienced, and calibrated clinician. The “gingival
melanosis recording”, an alternative to the HMI
recorded by direct vision, measures smoking-induced
melanosis with intraoral photographic images [13].
Although the findings of this study showed that this
method was as reliable as HMI, it was not preferred
for this study due to its disadvantages, such as being
time-consuming and raising ethical concerns about
personal data.

The effects of tobacco consumption on gingival
discoloration in smokers were investigated by
various researchers [2,22]. Araki et al. [11] found that
individuals who smoked ten or more cigarettes daily
had higher gingival melanosis scores. In addition,
children whose parents were smoker were reported to
show increased pigmentation tendency than children
with non-smoker parents [23]. The result of the study
conducted by Ponnaiyan et al. [24] in which passive
smokers exposed to environmental tobacco smoke
showed more GPs figured out that environmental
health effects should not be underestimated. Consistent
with previous studies, GP scores were higher in
tobacco consumers than in former consumers. Similar
to the outcomes of Araki et al. [11] the findings of
this study revealed that pigmentation of CS positively
associates both daily consumption amount with a dose-
dependent manner and consuming period in years with
a time-dependent one.

The findings show that the daily consumption amount
and duration (years) are similar in Group CS. In
addition, the HMI scores of these three subgroups
were similar too. Therefore, it can be assumed that
the amount and duration of consumption affect
pigmentation rather than the quality of tobacco
product type. Since combustion reactions activate
the tobacco products examined in this study, they
end with similar effects on the gingiva. Although the
popularity of heated tobacco products (e.g. IQOS®
Tobacco Heating System by Philip Morris Products
S.A.) has been increasing recently, none of the
participants were using these products surprisingly.
Since this fact, no outcomes were revealed regarding
the effects of these products here.

http://www.ejomr.org/JOMR/archives/2024/1/e2/v15n1e2ht.htm

One of the studies evaluating smoking cessation and
GP, which is relatively few compared to the studies
examining the relationship between smoking and GP,
was conducted by Hedin et al. [12]. The outcomes
of the study noticed that smoking cessation resulted
in a decrease in GP, evenly disappeared at the end
of 6 months. The observed negative relationship
between GP and the time elapsed after cessation in
Group FS supports the outcomes presented by Hedin
et al. [12]. However, GP scores in Group FS were
not associated with the duration of consumption in
years. Correlation tables show that age and HMI
scores are correlated in the CS group but not in the
FS group. This outcome may be interpreted as age-
related changes not affecting the regression of GP.
Therefore, it would be assumed that time elapsed
after cessation was the main factor determining GP
scores in former consumers rather than duration of
consumption.

Besides strengths of the study as well as some
limitations were considered in interpreting outcomes.
Although the sample size is sufficient to reveal the
true difference between the groups, it is recommended
to plan longitudinal studies by increasing the
number of participants. Thus, it is foreseen that
more generalizable outcomes may be obtained.
Participants’ cigarette exposure was not considered,
as it would have been difficult to determine whether
they were aware of their passive smoking. In addition
to these limitations, the possible effect of factors
such as the individual not having enough knowledge
and awareness to understand the topic and the
questions, not being capable of remembering the
consumption history (year, amount, etc.), concern
that he/she will be discriminated against due to his/
her answers etc., on the results should be taken into
consideration. Another limitation of the study is
that it was not possible to standardize the amount of
nicotine in the tobacco products consumed by the
participants. It should also be considered as another
limitation that thanks the nature of the cross-sectional
design of this study does not allow to determine
the causality.

CONCLUSIONS

Within the limitations of this study, the outcomes
show that gingival pigmentation has a negative
relation with time elapsed after cessation in former
smokers. Moreover, the revealed findings support
the well-described knowledge about the dose- and
the time-dependent associations between gingival
pigmentation and tobacco consumption in current
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smokers. The results of the study are consistent
with previous studies; however, controlled designed
studies with many participants are needed to
obtain findings that will elucidate the relationship

ACKNOWLEDGEMENTS AND DISCLOSURE
STATEMENTS

between gingival pigmentation and tobacco The authors report no conflicts of interest related to
consumption. this study.

REFERENCES

1. Bhandari A, Bhatta N. Tobacco and its Relationship with Oral Health. JNMA J Nepal Med Assoc. 2021 Nov

2.

10.

11.

12.

13.

14.

15.

16.

17.

http://www.ejomr.org/JOMR/archives/2024/1/e2/v15n1e2ht.htm

15;59(243):1204-1206. [Medline: 35199764] [PMC free article: 9124323] [doi: 10.31729/jnma.6605]

Kato T, Mizutani S, Takiuchi H, Sugiyama S, Hanioka T, Naito T. Gingival Pigmentation Affected by Smoking
among Different Age Groups: A Quantitative Analysis of Gingival Pigmentation Using Clinical Oral Photographs.
Int J Environ Res Public Health. 2017 Aug 4;14(8):880. [Medline: 28777322] [PMC free article: 5580584]
[doi: 10.3390/ijerph14080880]

Hedin CA. Smokers’ melanosis. Occurrence and localization in the attached gingiva. Arch Dermatol. 1977
Nov;113(11):1533-8. [Medline: 931390] [doi: 10.1001/archderm.113.11.1533]

Abduljabbar T, Vohra F, Akram Z, Ghani SMA, Al-Hamoudi N, Javed F. Efficacy of surgical laser therapy in the
management of oral pigmented lesions: A systematic review. J Photochem Photobiol B. 2017 Aug;173:353-359.
[Medline: 28641206] [doi: 10.1016/j.jphotobiol.2017.06.016]

Albuquerque DM, Cunha JL, Roza AL, Arboleda LP, Santos-Silva AR, Lopes MA, Vargas PA, Jorge J, de Almeida
OP, Abrahdao AC, Agostini M, Romafiach MJ. Oral pigmented lesions: a retrospective analysis from Brazil. Med
Oral Patol Oral Cir Bucal. 2021 May 1;26(3):e284-e291. [Medline: 32856618] [PMC free article: 8141314]
[doi: 10.4317/medoral.24168]

Tran TH, Nguyen QLD, Do TT, Truong KN, Dang QV, Bui MTN. Evaluation of Carbon Dioxide Laser-Assisted
Treatment for Gingival Melanin Hyperpigmentation. Dent J (Basel). 2022 Dec 13;10(12):238. [Medline: 36547054]
[PMC free article: 9776750] [doi: 10.3390/dj10120238]

Spinell T, Tarnow D. Restoring lost gingival pigmentation in the esthetic zone: A case report. J Am Dent Assoc. 2015
Jun;146(6):402-5. [Medline: 26025828] [doi: 10.1016/j.adaj.2014.12.021]

Tavares TS, Meirelles DP, de Aguiar MCF, Caldeira PC. Pigmented lesions of the oral mucosa: A cross-
sectional study of 458 histopathological specimens. Oral Dis. 2018 Nov;24(8):1484-1491. [Medline: 29945290]
[doi: 10.1111/0di.12924]

Hassona 'Y, Sawair F, Al-Karadsheh O, Scully C. Prevalence and clinical features of pigmented oral lesions. Int J Dermatol.
2016 Sep;55(9):1005-13. [Medline: 26711197] [doi: 10.1111/ijd.13133]

Feller L, Masilana A, Khammissa RA, Altini M, Jadwat Y, Lemmer J. Melanin: the biophysiology of oral
melanocytes and physiological oral pigmentation. Head Face Med. 2014 Mar 24;10:8. [Medline: 24661309]
[PMC free article: 3994327] [doi: 10.1186/1746-160X-10-8]

Araki S, Murata K, Ushio K, Sakai R. Dose-response relationship between tobacco consumption and melanin
pigmentation in the attached gingiva. Arch Environ Health. 1983 Nov-Dec;38(6):375-8. [Medline: 6667039]
[doi: 10.1080/00039896.1983.10545823]

Hedin CA, Pindborg JJ, Ax¢ll T. Disappearance of smoker’s melanosis after reducing smoking. J Oral Pathol Med. 1993
May;22(5):228-30. [Medline: 8315602] [doi: 10.1111/j.1600-0714.1993.tb01061 .x]

Kato T, Takiuchi H, Sugiyama S, Makino M, Noguchi S, Katayama-Ono T, Hanioka T, Naito T. Measurement
of Reduced Gingival Melanosis after Smoking Cessation: A Novel Analysis of Gingival Pigmentation Using
Clinical Oral Photographs. Int J Environ Res Public Health. 2016 Jun 16;13(6):598. [Medline: 27322294]
[PMC free article: 4924055] [doi: 10.3390/ijerph13060598]

Peeran SW, Ramalingam K, Peeran SA, Altaher OB, Alsaid FM, Mugrabi MH. Gingival pigmentation index proposal
of a new index with a brief review of current indices. Eur J Dent. 2014 Apr;8(2):287-290. [Medline: 24966785]
[PMC free article: 4054065] [doi: 10.4103/1305-7456.130640]

El-Mofty M, Elkot S, Ghoneim A, Yossri D, Ezzatt OM. Vitamin C mesotherapy versus topical application for
gingival hyperpigmentation: a clinical and histopathological study. Clin Oral Investig. 2021 Dec;25(12):6881-6889.
[Medline: 33966113] [doi: 10.1007/s00784-021-03978-6]

Pavlic V, Brkic Z, Marin S, Cicmil S, Gojkov-Vukelic M, Aoki A. Gingival melanin depigmentation by
Er:YAG laser: A literature review. J Cosmet Laser Ther. 2018 Apr;20(2):85-90. [Medline: 28985086]
[doi: 10.1080/14764172.2017.1376092]

Altayeb W, Hamadah O, Alhaffar BA, Abdullah A, Romanos G. Gingival depigmentation with diode and Er,Cr:YSGG
laser: evaluating re-pigmentation rate and patient perceptions. Clin Oral Investig. 2021 Sep;25(9):5351-5361.
[Medline: 33624200] [doi: 10.1007/s00784-021-03843-6]

J Oral Maxillofac Res 2024 (Jan-Mar) | vol. 15| No 1 |e2 | p.7
(page number not for citation purposes)


http://www.ejomr.org/JOMR/archives/2024/1/e2/v15n1e2ht.htm
http://www.ncbi.nlm.nih.gov/pubmed/35199764
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC9124323
https://doi.org/10.31729/jnma.6605
http://www.ncbi.nlm.nih.gov/pubmed/28777322
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC5580584
https://doi.org/10.3390/ijerph14080880
http://www.ncbi.nlm.nih.gov/pubmed/931390
https://doi.org/10.1001/archderm.113.11.1533
http://www.ncbi.nlm.nih.gov/pubmed/28641206
https://doi.org/10.1016/j.jphotobiol.2017.06.016
http://www.ncbi.nlm.nih.gov/pubmed/32856618
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC8141314
https://doi.org/10.4317/medoral.24168
http://www.ncbi.nlm.nih.gov/pubmed/36547054
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC9776750
https://doi.org/10.3390/dj10120238
http://www.ncbi.nlm.nih.gov/pubmed/26025828
https://doi.org/10.1016/j.adaj.2014.12.021
http://www.ncbi.nlm.nih.gov/pubmed/29945290
https://doi.org/10.1111/odi.12924
http://www.ncbi.nlm.nih.gov/pubmed/26711197
https://doi.org/10.1111/ijd.13133
http://www.ncbi.nlm.nih.gov/pubmed/24661309
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3994327
https://doi.org/10.1186/1746-160X-10-8
http://www.ncbi.nlm.nih.gov/pubmed/6667039
https://doi.org/10.1080/00039896.1983.10545823
http://www.ncbi.nlm.nih.gov/pubmed/8315602
https://doi.org/10.1111/j.1600-0714.1993.tb01061.x
http://www.ncbi.nlm.nih.gov/pubmed/27322294
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4924055
https://doi.org/10.3390/ijerph13060598
http://www.ncbi.nlm.nih.gov/pubmed/24966785
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4054065
https://doi.org/10.4103/1305-7456.130640
http://www.ncbi.nlm.nih.gov/pubmed/33966113
https://doi.org/10.1007/s00784-021-03978-6
http://www.ncbi.nlm.nih.gov/pubmed/28985086
https://doi.org/10.1080/14764172.2017.1376092
http://www.ncbi.nlm.nih.gov/pubmed/33624200
https://doi.org/10.1007/s00784-021-03843-6

JOURNAL OF ORAL & MAXILLOFACIAL RESEARCH Goyushov et al.

18. Longo BC, Rocha TTC, Santin GC, Tatakis DN, Silva CO. Gingival pigmentation: Concurrent assessment of distribution,
intensity, and extent in a black population. J Esthet Restor Dent. 2022 Sep;34(6):897-906. [Medline: 34825763
[doi: 10.1111/jerd.12846]

19. Khowal S, Wajid S. Role of Smoking-Mediated molecular events in the genesis of oral cancers. Toxicol Mech Methods.
2019 Nov;29(9):665-685. [Medline: 31345084] [doi: 10.1080/15376516.2019.1646372]

20. Zafeiridou M, Hopkinson NS, Voulvoulis N. Cigarette Smoking: An Assessment of Tobacco’s Global Environmental
Footprint Across Its Entire Supply Chain. Environ Sci Technol. 2018 Aug 7;52(15):8087-8094. [Medline: 29968460]
[doi: 10.1021/acs.est.8b01533]

21. Takeuchi-Igarashi H, Kubota S, Tachibana T, Murakashi E, Takigawa M, Okabe M, Numabe Y. Matrix remodeling
response of human periodontal tissue cells toward fibrosis upon nicotine exposure. Odontology. 2016 Jan;104(1):35-43.
[Medline: 25316032] [doi: 10.1007/s10266-014-0177-y]

22. Gajendra S, McIntosh S, Ghosh S. Effects of tobacco product use on oral health and the role of oral healthcare providers
in cessation: A narrative review. Tob Induc Dis. 2023 Jan 25;21:12. [Medline: 36741542] [PMC free article: 9875717]
[doi: 10.18332/tid/157203]

23. Rashidi Maybodi F, Ghafourifard R, Mohammad Taheri M, Golvardi Yazdi R. Characteristic Factors Affecting
Oral Pigmentation in Passive Smoker Children. J Dent (Shiraz). 2020 Jun;21(2):127-131. [Medline: 32582828]
[doi: 10.30476/dentjods.2019.81785.0]

24. Ponnaiyan D, Chillara P, Palani Y. Correlation of environmental tobacco smoke to gingival pigmentation
and salivary alpha amylase in young adults. Eur J Dent. 2017 Jul-Sep;11(3):364-369. [Medline: 28932148]
[PMC free article: 5594967] [doi: 10.4103/ejd.ejd 99 17]

To cite this article:

Goyushov S, Ates C, Meseli SE.

Evaluation of Gingival Pigmentation and Related Factors on Former Smokers
J Oral Maxillofac Res 2024;15(1):e2

URL: http://www.ejomr.org/JOMR/archives/2024/1/e2/v15nle2.pdf

doi: 10.5037/jomr.2024.15104

Copyright © Goyushov S, Ates C, Meseli SE. Published in the JOURNAL OF ORAL & MAXILLOFACIAL RESEARCH
(http://www.ejomr.org), 31 March 2024.

This is an open-access article, first published in the JOURNAL OF ORAL & MAXILLOFACIAL RESEARCH, distributed
under the terms of the Creative Commons Attribution-Noncommercial-No Derivative Works 3.0 Unported License, which
permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work and is
properly cited. The copyright, license information and link to the original publication on (http://www.ejomr.org) must be
included.

http://www.ejomr.org/JOMR/archives/2024/1/e2/v15n1e2ht.htm J Oral Maxillofac Res 2024 (Jan-Mar) | vol. 15| No 1 | e2 | p.8
(page number not for citation purposes)



http://www.ejomr.org/JOMR/archives/2024/1/e2/v15n1e2ht.htm
http://www.ncbi.nlm.nih.gov/pubmed/34825763
https://doi.org/10.1111/jerd.12846
http://www.ncbi.nlm.nih.gov/pubmed/31345084
https://doi.org/10.1080/15376516.2019.1646372
http://www.ncbi.nlm.nih.gov/pubmed/29968460
https://doi.org/10.1021/acs.est.8b01533
http://www.ncbi.nlm.nih.gov/pubmed/25316032
https://doi.org/10.1007/s10266-014-0177-y
http://www.ncbi.nlm.nih.gov/pubmed/36741542
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC9875717
https://doi.org/10.18332/tid/157203
http://www.ncbi.nlm.nih.gov/pubmed/32582828
https://doi.org/10.30476/dentjods.2019.81785.0
http://www.ncbi.nlm.nih.gov/pubmed/28932148
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC5594967
https://doi.org/10.4103/ejd.ejd_99_17
http://www.ejomr.org/JOMR/archives/2024/1/e2/v15n1e2.pdf
http://dx.doi.org/10.5037/jomr.2024.15102
http://www.ejomr.org
http://creativecommons.org/licenses/by-nc-nd/3.0/
http://www.ejomr.org

