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ABSTRACT
Introduction: The increasing use of pan masala/gutkha, a mix
of tobacco and a less moist form of betel quid lacking the betel
leaf, is associated with an earlier age of onset of oral submucous
fibrosis. Hence, current study was conducted to evaluate and
compare clinical, histopathological and cytological features of
OSMF due to betel quid (BQ) and pan masala/gutkha chewing
(PMG).
Materials and methods: Patients who had habit of chewing
BQ or PMG and who were suffering from OSMF were selected
for the study. Buccal mucosal smears were obtained from 30
controls, BQ and PMG chewers. Incisional biopsy was done on
buccal mucosa of BQ and PMG chewers. The results were
tabulated and statistically analyzed.
Results and observation: PMG chewing is associated with
onset of OSMF at an early age than BQ chewing habit. Relatively
large proportion of intermediate cells was present as compared
to superficial cells of buccal mucosa in habitual chewers as
compared to control. However, intermediate cells capable of
proliferation were slightly higher in PMG chewers as compared
to BQ chewers. On histopathological examination connective
tissue hyalinization is more frequently evident amongst BQ
chewers than PMG chewers.
Conclusion: Habitual chewing of PMG induces OSMF more
rapidly than the traditional BQ.
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INTRODUCTION
OSMF (oral submucous fibrosis) is a chronic disease of the
oral mucosa characterized by inflammation and progressive
fibrosis of the lamina propria and deeper to connective
tissues.1-4 Screening of about 24,422 subjects belonging to
a semi-urban district of Sangli in Western Maharashtra
(India) revealed that 2.5% of the population studied had
one or more oral lesions associated with prosthetic use,
trauma and tobacco consumption, etc. Among which 75 had
leukoplakia, 152 had OSMF (0.6%), 14 had both
leukoplakia and OSMF, 82 had oral squamous cell
carcinoma.5 The increasing use of pan masala/gutkha, a mix
of tobacco and a less moist form of betel quid lacking the
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betel leaf, is associated with an earlier age of onset of
OSMF.6,7 Hence, current study was conducted to evaluate
and compare clinical, histopathological and cytological
features of OSMF due to betel quid (BQ) and pan masala/
gutkha chewing (PMG).
METHODOLOGY
Patients who had habit of chewing BQ or PMG and who
were suffering from OSMF were selected for the study. A
total of 30 patients who were PMG chewers in the age range
of 19 to 48 years (average of 30 years), 30 patients with BQ
chewing habit in the age range of 20 to 72 years (average
of 40 years) and 30 controls were included in the study.
Following criteria were used to clinically diagnose OSMF:8
a. Varying degrees of burning sensation
b. Limited mouth opening
c. Presence of pallor on oral mucous membrane (OMM)
d. Presence of palpable fibrous bands
e. Lack of pliability of oral mucosa.
After preliminary examination patients with BQ/PMG
chewing habit for more than 6 months were selected for the
study. The clinical interincisal distance was grouped as
follows:1,8
Group-I: >35 mm of maximum interincisal distance
Group-II: 16-35 mm of maximum interincisal distance
Group-III: 9-16 mm of maximum interincisal distance
Group-IV: <9 mm of maximum interincisal distance
Subjects included in the study were asked to sign the
consent form. Subjects with the history of smoking and
suffering from any medical or systemic illness were
excluded from the study. Later buccal mucosal smears were
obtained from 30 controls, BQ and PMG chewers. Incisional
biopsy was done on buccal mucosa of BQ and PMG
chewers. The results were tabulated and statistical analysis
was done with ANOVA.
RESULTS AND OBSERVATION
In the present study, it was interesting to note that average
age in PMG chewers was less than 30 years and in BQ
chewers was 40 years (Table 1). Hence, PMG chewing is
associated with onset of OSMF at an early age than BQ
chewing habit. Daily intake of PMG and BQ ranged from
minimum of 8 gm/day to 40 gm/day (Table 2). Evaluation
of areas affected in OSMF cases revealed buccal mucosa,
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retromolar area and lips were the maximum affected areas
(Table 3). Interincisal distance was significantly reduced
in both study groups, as compared to controls and incidence
of group-III was more in PMG chewers (Tables 4 and 5). In
the present study, patients mainly complained of moderate
to severe burning sensation, inability to eat spicy food,
stiffness of oral mucosa and inability to open the mouth
partially.
The cells of epithelium consist of two functional
populations: Progenitor (whose function is to divide and
provide new cells) and maturing population (whose cells
are continually undergoing a process of differentiation or
maturation to form a protective surface layer). In the current
study, relatively large proportion of intermediate cells was
present as compared to superficial cells of buccal mucosa
in habitual chewers as compared to control. However,
intermediate cells capable of proliferation were slightly
higher in PMG chewers as compared to BQ chewers
(Table 6 and Fig. 1).
On histopathological examination connective tissue
hyalinization is more frequently evident amongst BQ
chewers than PMG chewers. The frequency with which
epithelial atypism has occurred is almost similar to both
the groups. Epithelial atypism is a definite finding in PMG
chewers of OSMF whereas only epithelial atrophy is a
definite finding in BQ chewers. There was less chance of
blood vessel getting obliterated in BQ chewers with OSMF
as compared to PMG chewers (Fig. 2).

Fig. 1: Buccal mucosal smear of OSMF patients with PMG
chewing habit revealing numerous intermediate cells

Fig. 2: Histopathological features of OSMF revealing
juxta-epithelial hyalinization of connective tissue

Table 1: Age group of study and control group
Age group
(years)

Pan masala/gutkha

Betel quid chewers

Control

No. of cases

Percentage

No. of cases

Percentage

No. of cases

Percentage

20-30
30-40
40-50
50-60
>60

20
8
2
—
—

66
26.6
6.7
—
—

9
8
9
1
3

30
26.6
6.7
—
—

16
5
9
—
—

53.4
16.6
30
—
—

Total

30

100

30

100

30

100

Table 2: Data of chewing products available in market
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Chewing product

Average total
weight per packet

Betel nut

Tobacco

Other ingredients

Betel quid

4.25 gm

0.7 gm

0.4 gm

Betel leaf
Rassy
Lime
Kesar
Silver

Pan masala/
gutkha

3.9 gm

2 gm

1.8 gm

Catechu
Lime
Spices
Flavor
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Table 3: Evaluation of areas affected in OSMF cases
Area

Pan masala/gutkha

Only buccal mucosa
Buccal mucosa
and retromolar area
Buccal mucosa, retromolar
area and lips
Buccal mucosa, retromolar area,
lips and soft palate

Betel quid
No. of
cases

Combined

No. of
cases

Percentage

Percentage

No. of
cases

Percentage

1
5

3.3
16.7

5
8

16.7
26.7

6
13

10
21.7

19

63.3

17

56.6

36

60

5

16.7

—

—

5

8.3

Table 4: Grouping of OSMF cases under varying interincisal distance
Mouth opening

Clinical
stage

Maximum
(mm)

Minimum
(mm)

>35
16-35
9-15
<9

>30
12-30
7-11
—

Group

Pan masala/gutkha
chewers (PMG)
No. of
cases

Very early
Early
Moderately advanced
Advanced

Group I
Group II
Group III
Group IV

Betel quid chewers
(BQ)

Percentage

—
25
5
—

No. of
cases

—
83.3
16.7
—

Percentage

1
28
1
—

3.3
93.4
3.3
—

Table 5: Analysis of habitual chewers with OSMF
Study
groups

No.of
subjects

Control
PMG
BQ

30
30
30

Age
(years)
33 ± 10
28.13 ± 7.8
38.8 ± 12.4

Total
12.35 ± 2.73
17.29 ± 5.3

Daily intake
Betel nut

Tobacco

6.33 ± 1.4
2.85 ± 0.88

5.7 ± 1.26
1.63 ± 0.84

Duration
of chewing

Interincisal
distance (cm)

1.62 ± 0.8
5.73 ± 2.65

4.03 ± 0.13
1.99 ± 0.45
2.24 ± 0.55

Table 6: Cytological analysis of study groups
Study groups

No. of subjects

Control
PMG chewers
BQ chewers

30
30
30

DISCUSSION
Oral submucous fibrosis is a high-risk precancerous
condition that predominantly occurs amongst Indians,
Indians settled outside India, to a lesser extent in other
Asiatics and sporadically in Europeans. This condition was
first reported in India in 1953. In the literature a number of
factors that include chilies consumption, arecanut chewing,
autoimmunity and genetic predisposition have been
implicated in the pathogenesis of submucous fibrosis. The
prevalence of submucous fibrosis in random samples of the
population in India is up to 0.4%.1 The present study aimed
to compare the differences in the presentation of OSMF in
PMG and BQ chewers. Mean consumption duration in PMG
chewers was 1.6 ± 0.8 years, whereas in BQ chewers was
5.73 ± 2.65 years. Hence, this difference in mean duration
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Epithelial cells (%)
Superficial cells
Intermediate cells
25.43 ± 5.3
5.6 ± 1.64
13.83 ± 4.43

74.43 ± 4.84
95.10 ± 1.35
86 ± 4.03

period indicates that PMG may induce OSMF in shorter
duration than BQ. This is because of increased dry weight
of arecanut and tobacco contents in PMG as compared to
BQ. Another probable reason behind delay in BQ chewers
is use of betel leaf which contains beta-carotene and
hydroxychavicol (antioxidants).9,10 According to few
researchers betel leaf is a source of many effector molecules
which possibly play an important role in the pathway of
chemical carcinogenesis and which might also stimulate the
factors responsible for regression of OSMF by delaying the
onset in BQ chewers.3,11,12 On cytological examination
relatively large population of superficial cell layer in oral
mucosa was noted in BQ chewers than in PMG chewers,
which could be probably due to presence of increased
proliferation potential of superficial cells than in
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PMG chewers. Histopathological studies of silver staining
nuclear organizing region (AgNOR) of mucosal biopsy
samples of OSMF, neoplastic and leukoplakia tissues have
shown that these analyses are directly proportional to the
proliferation potential of cell and are second highest in
OSMF. According to Rajendran R et al pooled mean
AgNOR counts in advanced OSMF were higher than in
moderately advanced cases.13
CONCLUSION
From the present study, a conclusion can be drawn that
habitual chewing of PMG induces OSMF more rapidly than
the traditional BQ. This could possibly due to absence of
betel leaf and much higher weight of PMG ingredients. The
habit of chewing tobacco in the habitual form of PMG is
emerging as a main threat to oral health, globally. Hence,
adequate steps have to be taken to educate the population
about the ill-effects of PMG and eradicate the disease.
Current study was conducted on a small scale, but further
research studies have to be conducted on large scale to know
the exact statistical values.
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