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ABSTRACT

A fibrotic and possibly cancerous condition of the oral cavity is called oral submucous fibrosis (OSMF). The
areca nut's function in the pathophysiology of OSMF and its prevalence in the Southeast Asian population is
well established. However, research into the risk factors and demographics of those afflicted is required to
comprehend the pathogenesis of the illness. Therefore, the current retrospective study aimed to evaluate the
clinicopathological characteristics of OSMF. The current analysis included OSMF cases that were clinically
and histologically identified and reported between 1998 and 2018. Criteria for clinicopathological included
gender, age, stage, grade, and history of habits. The chi-square test was used to examine the relationship. The
male-to-female ratio of OSMF cases was 10.7:1, indicating a male predominance. A wide age range was seen
from 14 to 84 years old. There was a strong correlation (P < 0.05) between the histological grade of OSMF and
the clinical stage. Most of the patients (63 out of 141) had advanced OSMF grades. There was a significant
association between history of habit, gender, age, and OSMF grade (P < 0.05). The current study showed that
there is a strong association between tobacco and betel nut usage in the younger age group and the grade and
stage of OSMF progress. The study emphasizes the necessity of educating patients about substance use and its
detrimental effects on the course of their disease and their quality of life.
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Introduction

The majority of people with OSMF (oral submucous
fibrosis), a fibrotic problem of the oral cavity, are from
South-East Asia [1]. Because of the growing fibrosis of
the affected tissues, it is also referred to as a potentially
malignant illness and results in debilitation [2].
Numerous clinical and histological characteristics are
present in OSMF [1, 2]. Despite being multifactorial,
the sustained utilization of areca or betel nut is thought
to be the main component causing these changes [2, 3].
Commercially accessible areca nut products, such as
gutkha, have been linked to OSMF's early onset and
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progression [2, 4, 5]. According to reports, eating pan
and gutkha is frequently linked to OSMF in northern
India [6]. Despite the ban on gutkha, the increasing
OSMF prevalence, its invariable nature, and its
malignant metamorphosis demand that
clinicopathological parameters such as patient age,
gender, habits, stage, and OSMF grades be studied. To
assess the histological and clinical characteristics of
reported OSMF cases in a single institution, the current
retrospective analysis was conducted.

Materials and Methods
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After obtaining Institutional ethical clearance, the
present retrospective study was undertaken. A total of
141 clinically and histologically diagnosed cases of
OSMF reported from 1998 to 2018 were included in
the study. Clinical data consisting of age, gender,
clinical signs and symptoms, stage, and habits were
retrieved. Habits documented were grouped as 0. no
documentation of history on patient record; 1. Betel
leaf with or without lime; 2. Betel nut alone; 3. Gutkha;
4. Tobacco; 5. The combination of two or more, and 6.
No habit of addictive substance consumption. Clinical
signs and symptoms as available from patient records
were grouped into 0. Presenting with a sharp tooth,
denture trauma, and others; 1. Burning sensation and
blanching of mucosa with or without blisters; 2.
Palpable bands in the buccal mucosa and/or circumoral
mucosa with or without blistering and burning
sensation, difficulty in mouth opening (26-35 mm); 3.
Palpable bands extending to raphe, uvula, tongue, and
difficult mouth opening (15-25 mm) or one finger
opening, erythematous areas; 4. Difficulty in mouth
opening (less than 15 mm) with ulcers/white lesions; 5.
Difficulty in mouth opening and associated with
carcinomatous growth. For grading of OSMF, we used

modified Pindborg and Sirsat classification and added
categories of OSMF with dysplasia and OSMF with
carcinoma [1]. The available clinical stage as
mentioned on the patient record as per Khanna JN and
Andrade criteria was also included for comparison [7].
All the cases included were histologically evaluated by
two trained pathologists of similar experience in
diagnosing head and neck pathologies for confirmation
of the histological grade of OSMF. The data was
tabulated and Chi-Square analysis was performed to
test the difference between the clinical and
histopathological parameters (P < 0.05).

Results and Discussion

Age and gender

A masculine propensity was indicated by the gender
distribution’s ratio of male-to-female of 10.7:1. Most
females (78.6%) were in the over-40 age group, while
most males (97%), on the other hand, were in the
younger age range of 40 and under. The cases' ages
ranged from 14 to 84 years old. The age group under
40 years old accounted for 70% of the cases (99 out of
141 total) (Table 1).

Table 1. OSMF distribution based on the age and gender groups

Gender Age < 40 years (N (%)) Age > 40 years (N (%)) Total no. (N (%))
Male 96 (97%) 33 (78.6%) 129 (91.5%)

Female 3 (3%) 9 (21.4%) 12 (8.5%)
Total 99 (100%) 42 (100%) 141 (100%)

Grade and habits

Most individuals (63 out of 141) had moderately
advanced OSMF at presentation (Table 2). Five cases,
one of which was linked to denture damage, had no
habit history provided by the patient, while 116

patients provided a history of habits. For 20 patients,
no habit history was recorded. The majority of cases
had a history of chewing gutkha or combining two or
more behaviors (Table 3).

Table 2. OSMF distribution based on the histopathological grade

Histopathological grade

Participants no. (N (%))

Very early OSMF 10 (7.1%)
Early OSMF 34 (24.1%)
Moderately advanced OSMF 63 (44.7%)
Advanced OSMF 22 (15.6%)
OSMF with dysplasia 6 (4.3%)
OSMF with Carcinoma 6 (4.3%)

Table 3. OSMF distribution based on the habits

Habits (Score assigned)

Participants no. (N (%))

0: No history documented

20 (14.2%)

1: Betal leaf with or without lime

2 (1.4%)
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2: Betal nut 26 (18.4%)
3: Gutkha 32 (22.7%)
4: Tobacco 24 (17.0%)
5: Combination of any two or more 32 (22.7%)
6: No habit of addictive substance consumption 5 (3.5%)

Grade and gender

Males accounted for over 50% of cases with
moderately advanced OSMF, whereas females
exhibited the majority of early-grade cases. Male
patients accounted for the bulk of the 12 instances that
showed OSMF with cancer (6 cases) and OSMF with
dysplasia (6 cases) (11 out of 12 cases).

Association between age, grade, habits, and gender
There was a notable relation between habit and gender

(P = 0.046), with approximately 50% of females
exhibiting a betel nut use habit history and all gutkha
chewers being male (Table 4). Among Gutkha
chewers, moderately advanced OSMF was present in
50% of cases, followed by advanced OSMF (28.1%).
The OSMF grades and habit history were significantly
correlated (P = 0.048) (Table 5), and the histological
score and patient age were significantly correlated (P =
0.001) (Table 6).

Table 4. Comparison of the results of habit and gender

Habit
Gender Total P-value
1 2 3 4 5
Count 0 6 0 3 2 12
Female —
Within gender (%) 0.0 0.0 50.0 0.0 25.0 16.7 8.3 100.0
Count 20 2 20 32 21 30 129
Male — 0.046*
Within gender (%) 15.5 1.6 15.5 24.8 16.3 23.3 100.0
Total Count 20 2 26 32 24 32 141
otal
Within gender (%) 14.2 14 18.4 22.7 17.0 22.7 3.6 100.0

Chi-square test; * shows a significant difference at P < 0.05.

Habits: (0) No history is reported; (1) leaf of betel, lime or not; (2) betel nut; (3) gutkha; (4) tobacco; (5) the fusion of two or more; and (6)

No habit of consuming addictive substances.

Table 5. Correlation of histopathological scores with habits

; ; Habit
Histopathological Total  P-value
Grade 0 1 2 3 4 5 6
1 3 1 1 10
0,
Very early OSMF (5%) 0 4 (15.4%) (9.4%) (4.2%) (3.1%) (7.1%)
Early OSMF 6 0 10 (38.5%) 3 9 (37.5%) 4 (12.5%) 2 34
y (30%) ' (9.4%) ' ' (40%)  (24.1%)
Moderately advanced 9 2 0 ) 0 0 2 63
OSMF (45%)  (100%) 11 (42.3%) 16 (50%) 11 (45.8%) 12 (37.5%) w0%)  (44.7%)
2 1 2
0, 0, 0, 0, *
Advanced OSMF (10%) 0 (3.8%) 9 (28.1%) (8.3%) 7(21.9%) 1 (20%) 22(15.6%) 0.048
OSMF with 2 0 0 0 1 3 6
dysplasia (10%) (4.2%) (9.4%) (4.3%)
OSMF with 1 6
0,
Carcinoma 0 0 0 (3.1%) 0 5 (15.6%) 0 (4.3%)
2 141
0, 0, 0, 0, 0, 0,
Total 20 (100%) (100%) 26 (100%) 32 (10%) 24 (100%) 32 (100%) 5 (100%) (100%)

Chi-square test; * shows a significant difference at P < 0.05.

Habits: (0) no history is recorded; (1) betel leaf without or with lime; (2) betel nut; (3) gutkha; (4) tobacco; (5) any combination of two or

more; and (6) No habit of using addictive substances.
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Table 6. Correlation of OSMF histopathological grade with age groups

Age group
Histopathological grade Total P-value
<40 > 40
Very early OSMF 6 (5.9%) 4 (10%) 10 (7.1%)
Early OSMF 19 (18.8%) 15 (37.5%) 34 (24.1%)
Moderately advanced OSMF 56 (55.4%) 7 (17.5%) 63 (44.7%)
Advanced OSMF 15 (14.9%) 7 (17.5%) 22 (15.6%) 0.001*
OSMF with dysplasia 1 (1%) 5 (12.5%) 6 (4.3%)
OSMF with Carcinoma 4 (4%) 2 (5%) 6 (4.3%)
Total 101 (100%) 40 (100%) 141 (100%)

Chi-square test; * shows a significant difference at P < 0.05

OSMF stage, grade, and clinical presentation

Based on the staging criteria, 11 out of 141 instances
had Stage 4 OSMF (7.8%), while 79 out of 141
participants overall had Stage 2 OSMF (56%) (Table

7). Clinically, 53 out of 141 individuals had palpable
bands involving the tongue, uvula, and raphe, a smaller
mouth opening, and a few erythematous spots (Table
8).

Table 7. OSMF Distribution based on the clinical stage

Stage No. of participants (N (%))
1 30 (21.3%)
2 79 (56.0%)
3 21 (14.9%)
4 11 (7.8%)

Table 8. Distribution of OSMF cases based on the clinical presentation

Clinical symptoms and signs (Score)

No. of participants (N (%0))

Not relevant to OSMF/other signs such as denture irritation, sharp tooth, etc. (0) 6 (4.3%)
Blistering, mucosa blanching, and burning sensation (1) 14 (9.9%)
Palpable bands in circumoral and/or BM, hardness in mouth opening [26-35 mmy], burning
- o 47 (33.3%)
sensation, and blistering (2)
Palpable bands expanding to the tongue, uvula, raphe, and problem mouth opening [15-25
. . 53 (37.6%)
mm] or one finger opening, erythematous areas (3)
Limited mouth opening [< 15 mm] with Ulcers/white lesions (4) 15 (10.6%)
Limited mouth opening and related cancer [5] 6 (4.3%)

Association between stage, grade, and clinical
symptoms — signs
The histopathological grade of OSMF was

significantly correlated with clinical signs and
symptoms and clinical stage (P = 0.001) (Tables 9 and
10). Most patients reported stage 2 OSMF, however,

70% of these cases had a histology grade of moderately
advanced OSMF. 50% of stage 1 OSMF cases had the
early OSMF histological features, whereas stage 3 and
4 OSMF cases either had progressed dysplasia or
OSMF and cancer with OSMF (Table 10).

Table 9. Correlation of histopathological scores with clinical symptoms and signs

Clinical signs and symptoms

Histopathological grade Total P-value
1 2 3 4
Very early OSMF 1 (16.7%) 4 (28.6%) 5 (10.6%) 0 0 0 10
(7.1%)
3 0.001*
Early OSMF 5(83.3%) 4 (28.6%) 18(38.3%) (5.7%) 4 (26.7%) 0 34 (24.1%)
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Moderately advanced OSMF 0 6 (42.9%) 23 (48.9%) 28 6 0 63 (44.7%)
(52.8%)  (40%)
1 21
0,
Advanced OSMF 0 0 (2.1%) (39.6%) 0 0 22 (15.6%)
. . 1 6
0,
OSMF with dysplasia 0 0 0 (1.9%) 5 (33.5%) 0 (4.3%)
. . 6 6
OSMF with Carcinoma 0 0 0 0 0 (100%) (4.3%)
53 6
0, 0, 0, 0, 0,
Total 6 (100%) 14 (100%) 47 (100%) (100%) 15 (100%) (100%) 141 (100%)

Chi-square test; * shows a significant difference at P < 0.05.

Clinical Signs and Symptoms: 0. Trauma to the
denture, sharp teeth, and others; 1. A burning feeling
and mucosal blanching, whether blisters are present or
not; 2. Painful bands in the circumoral and/or buccal
mucosa, with or without burning and blistering, and
trouble opening the mouth (26-35 mm); 3. The tongue,

uvula, raphe, and difficulty mouth opening (15-25
mm) or one finger opening, as well as erythematous
patches, are palpable bands; 4. Difficulty opening the
mouth (less than 15 mm) due to white lesions or ulcers;
and 5. Having trouble opening your mouth and having
cancerous growth.

Table 10. Correlation of histopathological scores with OSMF stages

Histopathological grade Stage Total P-value
Stage 1 Stage 2 Stage 3 Stage 4
Very early OSMF 8 (26.7%) 2 (2.5%) 0 0 10 (7.1%)
Early OSMF 15 (50%) 16 (20.3%) 3 (14.3%) 0 34 (24.1%)
Moderately advanced OSMF 7 (23.3%) 56 (70.9%) 0 0 63 (44.7%)
Advanced OSMF 0 5 (6.3%) 16 (76.2%) 1(9.1%) 22 (15.6%)  0.001*
OSMF with dysplasia 0 0 2 (9.5%) 4 (36.4%) 6 (4.3%)
OSMF with carcinoma 0 0 0 6 (54.5%) 6 (4.3%)
Total 30 (100%) 79 (100%) 21 (100%) 11 (100%) 141 (100%)

Chi-square test; * shows a significant difference at P < 0.0

OSMF is thought to have a complex pathophysiology.
Nonetheless, the primary etiological agent for OSMF
is thought to be the areca nut [2, 3, 5]. Consuming betel
leaves and areca nuts is a common practice in India.
There has been a recent increase in the use of different
commercially available areca nut preparations, either
by themselves or in combination with other substances
including tobacco and lime [6, 8]. The relation between
the use of products of areca nut and the analysis of the
specifications of the OSMF-affected population must
be evaluated in light of the alteration in the accessibility
and forms of these substances.

Prior studies showed that OSMF primarily affected
women, although more cases of OSMF have lately
been stated in male people [6]. Hazarey et al. [6] stated
this could be related to ease of access to commercially
existing areca nut products. The male-to-female ratio
in our cases was 10.7:1, indicating a male predilection.
A male majority in OSMF cases was also identified by
More et al. [5], Biradar et al. [9], Srivastava et al. [10],
Angadi et al. [11], Cai et al. [12], and Yang et al. [13].
The OSMF age distribution in our current study ranged

from 14-84 years old. According to recent research,
OSMF typically affects people in the younger age
range [6, 14]. A small number of Chinese and Indian
investigations have documented OSMF in young
patients and youngsters between the ages of 9 and 16
[12, 14-16]. Similar findings from our study indicated
that the age group under 40 years old had the highest
number of instances. Additionally, the age-wise
distribution revealed that patients in the younger age
group were primarily male and had moderate to
advanced OSMF clinical grade and stage. The findings
of Angadi et al. [11] and Cai et al. [12], who observed
a comparable correlation between gender, age, and
clinicopathological characteristics, were consistent
with this. Additionally, it has been noted that younger
age groups are more likely to have OSMF with cancer
[15].

The most frequent clinical manifestation observed in
our study was a limited mouth opening (between 15
and 25 mm) accompanied by palpable bands and a
burning feeling. In OSMF patients, mouth opening was
likewise observed to be most influenced by Angadi et
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al. [11].

Only half of the female patients in the current study had
a history of consuming areca nuts, and the majority of
the female patients came with an early OSMF grade.
On the other hand, every gutkha chewer was a man and
had an advanced OSMF grade. In their research, More
et al. [5] and Hazarey et al. [6] also discovered a
comparable habit-gender relationship. Advanced
grades of OSMF have been associated with the intake
of commercial areca nut products, such as gutkha [5,
17]. As a potentially cancerous condition, OSMF may
manifest as dysplasia or change into carcinoma. In our
investigation, we discovered 4.2% of instances in both
the OSMF with cancer and OSMF with dysplasia
groups. It's interesting to note that all OSMF instances
with cancer had a history of consuming two or more
substances for more than ten years, such as tobacco,
gutkha, and/or betel nut. In contrast, 78.1% of the 32
gutkha chewers had moderately progressive to
advanced OSMF, and 75% of these individuals had
consumed gutkha for fewer than ten years. The results
of Hazarey et al. [6], Angadi et al. [11], and Avinash
Tejasvi et al. [18] are supported by our investigation.
Commercial items containing significant amounts of
arecoline and tobacco, or the combination of two or
more of these substances, may cause OSMF to advance
prematurely, cause mechanical irritation, persistent
chemicals, and perhaps develop into malignant
transformation.

The easy access to tobacco, products of areca nut, and
other addictive substances, despite the prohibition of
Gutkha [19], emphasizes the necessity of regular youth
awareness programs about the link between these
behaviors and potentially harmful conditions like
OSMF [6, 15]. It is necessary to address the potential
malignant evolution of OSMF, its influence on life
quality, and the financial burden of treatment
requirements [20-23]. All across the nation, stringent
regulations must be put in place to control the supply
of these commercial and natural betel nut/tobacco
products.

Factors such as dietary status, overall health, habit
frequency for all patients, and socioeconomic level
were unavailable because this study is retrospective.
Because it was a single institute study, fewer
incidences of malignant and dysplastic changes in
OSMF were found. More multicentric research should
be done to examine the relationships and help identify
the pathophysiology of OSMF.

Conclusion

The current retrospective analysis identifies the
important correlations seen in these individuals and

examines the different clinicopathological
characteristics of OSMF. Histologically, OSMF
advanced grades were seen in male patients under 40
years of age, although clinically, limited mouth
opening was the most typical presentation of OSMF.
Individuals with advanced OSMF instances that were
connected with dysplasia and cancer had a history of
consuming gutkha or more than two substances, such
as tobacco and betel nut.
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