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Abstract
Background: The World Health Organization coined the term “potentially malignant disorders (PMDs)” which
includes both premalignant lesions and conditions. The oral PMDs include various types like leukoplakia,
lichen planus, tobacco pouch keratosis, smokers palate, oral submucous fibrosis, erythroplakia, discoid lupus
erythromatosa and proliferative verrucous leukoplakia. Majority of these disorders are caused due to habits
like usage of tobacco, alcohol, spicy food and viruses. Purpose: To analyze the association between oral
PMDs with age, gender, site and habits in western part of Maharashtra population. Material and Methods: A
cross sectional prospective study was carried including 130 patients with clinically and histopathologically
diagnosed oral PMDs. The information regarding age, gender, site and habits were recorded and descriptive
statics (frequency and percentage) was calculated. Results: Out of total 130 patients 63.9% were males and
36.1% were females. The predominant oral PMD observed was tobacco pouch keratosis followed by oral
submucous fibrosis and lichen planus with least percentage of smokers palate, actinic cheilitis and erythroplakia.
The most common site affected was buccal mucosa. Smoking and use of smokeless form of tobacco were
the most common etiological factors in our study. Conclusion: Early screening to detect oral PMDs will help
to initiate suitable treatment and prevent the risk of malignant transformation of these disorders. Patients
should be educated regarding the adverse effects of tobacco and alcohol on general health and oral cavity.
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Introduction
The World Health Organization described the term
“potentially malignant disorders (PMD)” which includes
both premalignant lesions and conditions. A precancerous
lesion is a morphologically altered tissue in which oral
cancer is more likely to occur than its apparently normal
counterpart, whereas a precancerous condition is a
generalized state associated with a significantly increased
risk of cancer.

Leukoplakia, lichen planus, tobacco pouch keratosis,
smokers palate and oral submucous fibrosis are the most
common oral potentially malignant disorders where as
others like erythroplakia, discoid lupus erythromatosa,
proliferative verrucous leukoplakia are rare lesions (13). Majority of these lesions can transform into
malignancy. The malignant transformations of oral
mucosal lesions depend on site of lesion, duration and
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type of habit of patients. There is a variation in
transformation rate of different type of lesions. The
malignant transformation rate of leukoplakia (4),
erythroplakia (5), and submucous fibrosis (6) are
documented in the literature.
The major etiological factor involved in the development
of oral potentially malignant disorders is tobacco which
includes smoking and smokeless form both. Other factors
involved in initiating PMDs include alcohol, spicy foods,
sharp teeth, areca nut chewing with betel leaves and lime
and human papilloma viruses (7-9). Hence the present
study was designed to analyze the association between
PMDs with age, gender, site and habits in western
Maharashtra population.
Material and Methods
This study was conducted in the Department of Oral
Medicine and Radiology, School of Dental Sciences,
Krishna Institute of Medical sciences, Karad. The Ethical
clearance was obtained before commencement of study
(Protocol number 2016-2017/185) from Krishna Institute
of Medical Sciences (KIMSDU), Deemed to be
University. The patients who are willing to participate in
the study were included and others were excluded. In all
the patients informed consent was obtained. Demographic
data was recorded in predesigned proforma. The study
was carried out for a period of one year. The detailed
clinical examination of patients with oral PMD were
carried out and diagnosis was arrived. The cases which
are suspicious were subjected to biopsy and
histopathological examination to confirm the diagnosis.
The information including age, gender, habits like
smoking or smokeless form of tobacco, pan masala

Figure 1: Photograph Showing Leukoplakia on Left
retrocommissural Area
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Figure 2: Photograph Showing Proliferative
Verrucous Leukoplakia in Vestibule

Figure 3: Photograph Showing Oral Submucous
Fibrosis

Figure 4: Photograph Showing Tobacco Pouch
Keratosis in Vestibular Region
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chewing, areca nut chewing, alcohol were recorded. The
type of PMDs and site were also recorded in clinical
proforma (Figure 1, Figure 2, Figure 3, Figure 4).
The data collected was entered in Excel sheet and
descriptive statics (frequency and percentage) was
calculated using SPSS software version 21.0.
Results
Out of 130 oral PMDs patients 83 (63.9 %) were
males and 47 (36.1 %) were females. Majority of patients
were in the age group of 31-40 (30 %) followed by 41-50
(24.6%), 21-30 (20%) (Table 1).
In our study tobacco pouch keratosis was the most
common oral PMD observed accounting for 36.9% of
cases followed by oral submucous fibrosis accounting
for 27.6% and lichen planus accounting for 20.7 % of
cases, the least common lesion observed was
erythroplakia accounting for 0.7% (Table 2). Site wise
distribution of oral PMDs showed buccal mucosa as the
most common site accounting for 39.2% followed by
involvement of multiple sites (19.2%) and labial mucosa
(14.6%), with least involvement of lips and palate (Table
3). Majority of patients were using smoking form of
tobacco followed by smokeless form of tobacco and
multiple habits (Table 4).
Table 1: Distribution of Oral PMDs Patients Age wise
Age of Patients
21-30year
31-40 year
41-50year
51-60 year
61 and above
Total

Males
18
25
18
15
7
83

Females
8
14
14
6
5
47

Total (%)
26 (20%)
39 (30%)
32(24.6%)
21 (16.1%)
12 (9.2%)
130

Table 2: Distribution of Type of Oral PMDs Gender
wise
PMDs Type

M

F

Tobacco pouch keratosis
Oral submucous fibrosis
Leukoplakia
Lichen planus
Erythroplakia
Proliferative verrucous
leukoplakia
Actinic cheilitis
Smokers palate
Total

32
28
8
8
1

16
8
3
19
0

Total No. of
Patients (%)
48 (36.9%)
36 (27.6%)
11 (8.4%)
27 (20.7%)
1 (0.7%)

2

1

3 (2.3%)

2
2
83

0
0
47

2 (1.5%)
2 (1.5%)
130 (100%)
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Table 3: PMDs Distribution Site wise
Site of lesion
Buccal mucosa
Labial mucosa
Tongue
Gingiva
Vestibule
Palate
Lips
Multiple sites
Total

Number of
Patients
51
19
9
6
16
2
2
25
130

Percentage
39.2%
14.6%
6.9%
4.6%
12.3%
1.5%
1.5%
19.2%
100%

Table 4: Association of Oral PMDs with Habits
Type of habit
Smoking (cigarette, beedi)
Smokeless form of tobacco
Alcohol
Areca nut with betel leaves,
lime
Multiple habits (smoking,
smokeless form of tobacco,
alcohol)
Total

No. of
Patients
36
34
12

Percentage
27.6%
26.1%
9.2%

18

13.8%

30

23%

130

100%

Discussion
Many oral squamous cell carcinomas develop from
PMDs. To prevent malignant trans-formation in oral
lesions early diagnosis and timely treatment of PMDs is
important. To prevent malignant transformations
etiological factors can be identified and patients can be
warned of the potential of malignancy.
In our study males were affected more often than
females. Various other studies conducted by Kamble et
al. (10), Hosagadde et al. (11), Byakodi et al. (12),
Kumar et al. (13) Mehrotra et al. (14), Patil et al. (15),
Castellanos et al. (16), and Chung et al. (17) in Taiwan
also showed male predominance. The high prevalence
of PMDs in males is due to the higher use of tobacco
and its products.
In present study the maximum numbers of patients
with oral PMDs were observed in the age group between
31-40 years followed by 41-50 years. The results were
contradictory to Byakodi et al. (12). The study conducted
by Hosagadde et al. (11) in Maharashtra population also
showed majority of lesions in the age group of 21-30
followed by 51-60 years and 41-50 years with least
percentage in age group below 20 years (1.4%). Mehrotra
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et al. and Dietrich et al. studies showed highest incidence
in sixth decades (14,18). Liu et al. reported the highest
incidence of potentially malignant lesions in 5th decade
(19). The studies conducted by Scott et al. and Waldron
et al. observed that the sixth and seventh decades as the
most common age for PMDs (20,21).
Out of reported PMDs in our study, Tobacco pouch
keratosis was the most common lesion observed
accounting for 38 cases out of 130 cases followed by
oral submucous fibrosis accounting for 36 cases, lichen
planus accounting for 17 cases, whereas least PMD lesion
observed was erythroplakia. Our results were in
accordance with Kamble et al. (10) Hosagadde et al.
(11) studies in Maharasthra population. In the study
conducted by Byakodi et al. (12) in Karnataka population
for a period of 1 year showed 154 cases of PMD, out of
which majority of lesions were leukoplakia (54.5%)
followed by oral submucous fibrosis (34.4%), multiple
oral premalignant lesion 9.7% with least common lesion
of erythroplakia 1.3%. The smokers palate cases were
also less in the present study which might be due to less
number of patients using reverse smoking in these days.
The buccal mucosa was the most common site
involved in the present study followed by involvement of
multiple sites, vestibule, labial mucosa, which may be due
to the usage of smoking and smokeless form of tobacco
more in our cases. The study carried out by Hosagadde
et al. (11) also showed buccal mucosa as predominant
site, but Liu et al. (19) study showed tongue as most
common site for PMD since in western countries smoking
is more common than the use of smokeless form of
tobacco products.
In the present study patients with smoking were
observed more followed by use of smokeless form of
tobacco. Tobacco was found as a strong predictor for
development of oral potentially malignant disorders due
to presence of more than 60 known carcinogens in that
(22). The initiation and progression of PMDs are due to
these carcinogens. The previous studies also reported
the use of areca nut chewing with the development of
oral potentially malignant disorders (17). In areca nut
carcinogenic substances like 3-methylnitrosamino
propionaldehyde (MNPA), N-nitrosoguvacine (NGC), and
N-nitrosoguvacoline (NGL) are present. MNPA in
particular causes DNA single strand breaks and DNA
protein cross-links (23). In our study less number of
patients were using alcohol, but alcohol and tobacco
showed synergistic effects in increasing the chances of
oral PMDs. Early detection and preventing the
Vol. 22 No. 4, October- December 2020

progression of oral PMDs helps to reduce the burden to
society as well to patients.
Conclusion
The oral PMDs affects more commonly men than
females with an age between 31-50 years predominantly.
The most common PMDs are tobacco pouch keratosis
and oral submucous fibrosis with buccal mucosa as
predominant site. To prevent malignant transformation,
early detection and treatment of these lesions is must by
educating the adverse effects of tobacco in dental clinic
regularly.
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