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ABSTRACT 
 

Oral submucous fibrosis (OSMF) is a fibrotic, potentially malignant disorder of the oral cavity. The prevalence of OSMF 
in the south-east Asian population and the role of the areca nut in its pathogenesis are well documented. However, to 
understand the pathophysiology of the condition, it is necessary to study the risk factors and population characteristics of 
individuals affected by the condition. Thus, the present retrospective study aimed to evaluate the clinicopathological 
features of OSMF. Clinically and histologically diagnosed cases of OSMF reported from 1998 to 2018 were included in 
the present study. Clinicopathological parameters of gender, age, stage, grade, and habit history were included. To test 
the association, the chi-square test was used.  

The OSMF cases showed a male predominance with the male to female ratio being 10.7:1. A wide age range from 14 
years to 84 years was noted. Histological grade and clinical stage of OSMF showed significant association (p<0.05). The 
majority of cases (63 out of 141) showed advanced grades of OSMF. An association between gender and age (p<0.05) 
as well as between gender, habit history, and grade of OSMF (p<0.05) was observed. Betel nut and tobacco consumption 
in the younger age group and their significant association with advanced grade and stage of OSMF was observed in the 
present study. The study highlights a need for education of patients regarding the use of the substances and their 
deleterious effect on the disease progression and quality of life of the patient. 
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Introduction 

Oral Submucous Fibrosis (OSMF) is a fibrotic condition of 
the oral cavity that occurs predominantly in the South-East 
Asian population. [1] It is also known as a potentially 
malignant disorder and causes debilitation due to the 
progressive fibrosis of the affected areas. [2] OSMF presents 
an array of clinical and histopathological features. [1, 2] 
Although multifactorial, the primary factor responsible for 
bringing about these changes is considered to be the 
persistent consumption of areca or betel nut. [2, 3] 
Commercially available forms of areca nut like gutkha, are 
implicated with the early presentation and progress of 
OSMF. [2, 4, 5] Consumption of Pan and gutkha are reported 
to be commonly associated with OSMF in the northern parts 
of India. [6] Although gutkha has been banned, the rising 
incidence of OSMF, its irreversible nature, and its malignant 
transformation deems essential the study of 
clinicopathological factors like patient age, gender, habits, 
stage, and grades of OSMF. Hence, the present retrospective 
study aimed to evaluate the clinical and histological features 
of reported cases of OSMF in a single institute.  

Materials and Methods 

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 & symptoms as available from patient records were 
grouped into 0 - presenting with a sharp tooth, denture 
trauma, and other; 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 
(26-35mm); 3- Palpable bands extending to raphe, uvula, 
tongue and difficult mouth opening (15-25mm) or one finger 
opening, erythematous areas; 4- Difficulty in mouth opening 
(less than 15mm) with ulcers/white lesions; 5- Difficulty in 
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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 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 

Gender and Age 

The gender distribution showed the male to female ratio of 
10.7:1 indicative of a male predisposition. Males were 
predominantly in the younger age group of 40 years and less 
(97%), while the majority of females belonged to the more 
than 40 years age group (78.6%). The age range for the cases 
was from 14 years to 84 years. 70% of cases (99 out of a total 
of 141 cases) were noted in the less than 40 years age group 
(Table 1). 

Table 1. Distribution of OSMF cases according to Gender & Age groups 

Gender 40 and fewer years of age (%) More than 40 years of age (%) Total no. of participants 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) 

Habits and Grade 

The majority of cases (63 out of 141 cases) presented with 
moderately advanced OSMF (Table 2). A total of 116 cases 
gave the history of habits, 5 cases had no habit history given 
by the patient, amongst which one was associated with 
denture trauma. No habit history was documented for 20 
cases. Maximum cases had a history of Gutkha chewing or a 
combination of two or more habits (Table 3). 

Table 2. Distribution of OSMF cases according to 
Histopathological grade 

Histopathological Grade No of participants 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. Distribution of OSMF cases according to habits 

Habits (Score assigned) 
No of participants 

n (%) 

No history documented (0) 20 (14.2) 

Betal leaf with or without lime (1) 2 (1.4) 

Betal nut (2) 26 (18.4) 

Gutkha (3) 32 (22.7) 

Tobacco (4) 24 (17.0) 

Combination of any two or more (5) 32 (22.7) 

No habit of addictive substance 
consumption (6) 

5 (3.5) 

 
Gender and grade 

More than 50% of cases with moderately advanced OSMF 
were noted in males, while females showed the majority of 
cases that were in the early grade. Out of the total 12 cases 
showing OSMF with dysplasia (6 cases) and OSMF with 
carcinoma (6 cases), the majority of them were noted in male 
patients (11 out of 12 cases).   

Association between gender, habits, grade, and age 

All gutkha chewers were males and about 50% of females 
showed a habit history of betel nut consumption. A 
significant association was noted between gender and habit 
(p=0.046) (Table 4). Amongst Gutkha chewers, 50% of 
cases showed moderately advanced OSMF followed by 
advanced OSMF (28.1%). A significant association was 
noted between the habit history and grades of OSMF (p = 
0.048) (Table 5). Similarly, a significant association was 
noted between the histological grade and age of patients 
(p=0.001) (Table 6).

 
Table 4. Comparison between Gender and Habit 

Gender Habit Total 
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0 1 2 3 4 5 6 

p-

value 

Female 

Count 0 0 6 0 3 2 1 12 

0.046* 

% within gender 0.0% 0.0% 50.0% 0.0% 25.0% 16.7% 8.3% 100.0% 

Male 
Count 20 2 20 32 21 30 4 129 

% within gender 15.5% 1.6% 15.5% 24.8% 16.3% 23.3% 3% 100.0% 

Total 

Count 20 2 26 32 24 32 5 141 

% within gender 14.2% 1.4% 18.4% 22.7% 17.0% 22.7% 3.6% 100.0% 

Chi-square test; * indicates a significant difference at p≤0.05. 

Habits: 0 -No history documented; 1- betel leaf with or 
without lime; 2- betel nut; 3- Gutkha; 4- Tobacco; 5- the 

combination of two or more; 6 - no habit of addictive 
substance consumption.

Table 5. Association of Histopathological grades with habits 

Histopathological Grade 
Habit 

Total 
p-

value 
0 1 2 3 4 5 6 

Very early OSMF 
1 

(5) 
0 

4 
(15.4) 

3 
(9.4) 

1 
(4.2) 

1 
(3.1) 

0 
10 

(7.1) 

0.048* 

Early OSMF 
6 

(30) 
0 

10 
(38.5) 

3 
(9.4) 

9 
(37.5) 

4 
(12.5) 

2 
(40) 

34 
(24.1) 

Moderately advanced OSMF 
9 

(45) 
2 

(100) 
11 

(42.3) 
16 (50) 

11 
(45.8) 

12 
(37.5) 

2 
(40) 

63 
(44.7) 

Advanced OSMF 
2 

(10) 
0 

1 
(3.8) 

9 (28.1) 
2 

(8.3) 
7 

(21.9) 
1 (20) 

22 
(15.6) 

OSMF with dysplasia 
2 

(10) 
0 0 0 

1 
(4.2) 

3 
(9.4) 

0 
6 

(4.3) 

OSMF with Carcinoma 0 0 0 
1 

(3.1) 
0 

5 
(15.6) 

0 
6 

(4.3) 

Total 20 (100) 
2 

(100) 
26 

(100) 
32 (100) 

24 
(100) 

32 
(100) 

5 (100) 
141 

(100) 

Chi-square test; * indicates a significant difference at p≤0.05. 

Habits: 0 -No history documented; 1- betel leaf with or 
without lime; 2- betel nut; 3- Gutkha; 4- Tobacco; 5- the 

combination of two or more; 6 - no habit of addictive 
substance consumption.

Table 6. Association of Histopathological grade of OSMF with age groups 

Histopathological grade 

Age group 

Total p-value 
40 or less More than 40 yrs 

Very early OSMF 6 (5.9) 4 (10) 10 (7.1) 

0.001* Early OSMF 19 (18.8) 15 (37.5) 34 (24.1) 

Moderately advanced OSMF 56 (55.4) 7 (17.5) 63 (44.7) 
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Advanced OSMF 15 (14.9) 7 (17.5) 22 (15.6) 

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; * indicates a significant difference at p≤0.05

Stage of OSMF, Clinical presentation, and grade 

According to the staging criteria used, 79 out of 141 total 
participants presented with Stage 2 OSMF (56%), while 11 
out of 141 cases presented with Stage 4 OSMF (7.8%) 
(Table 7). Clinically, 53 out of 141 cases presented with 
reduced mouth opening, few erythematous areas, and 
palpable bands extending to involve the raphe, uvula, and 
tongue (Table 8).  

Table 7. Distribution of OSMF cases according to the 
clinical stage 

Stage No of participants n (%) 

Stage 1 30 (21.3) 

Stage 2 79 (56.0) 

Stage 3 21 (14.9) 

Stage 4 11 (7.8) 

Table 8. Distribution of OSMF cases according to clinical 
presentation 

Clinical signs and symptoms 

(Score) 

No of participants  

 (%) 

Not relevant to OSMF/other 
symptoms like a sharp tooth, 

denture irritation, etc (0) 
6 (4.3) 

Burning sensation, blanching of 
the mucosa, and blistering (1) 

14 (9.9) 

Palpable bands  in BM and/or 
circumoral, difficulty in mouth 
opening [26-35mm], blistering, 

burning sensation (2) 

47 (33.3) 

Palpable bands extending to 
raphe, uvula, tongue, and difficult 
mouth opening [15-25mm] or one 

finger opening, erythematous 
areas (3) 

53 (37.6) 

Restricted mouth opening 
[<15mm] with Ulcers/white 

lesions (4) 
15 (10.6) 

Restricted mouth opening and 
associated cancer [5] 

6 (4.3) 

Association between Grade, stage, and Clinical signs - 

symptoms 

Clinical signs and symptoms, as well as clinical stage, 
showed significant association with the histopathological 
grade of OSMF (p=0.001) (Tables 9 and 10). The majority 
of patients presented with stage 2 OSMF and amongst these 
70% of cases had a histological grade of moderately 
advanced OSMF. 50% of cases with stage 1 OSMF showed 
histological features of early OSMF whereas stage 3 & 4 
OSMF cases showed either advanced OSMF or dysplasia 
and carcinoma with OSMF (Table 10).

 
Table 9. Association of Histopathological grades with clinical signs and symptoms 

Histopathological Grade 
Clinical Signs & symptoms 

Total 
p-

value 
0 1 2 3 4 5 

Very early OSMF 
1 

(16.7) 
4 

(28.6) 
5 

(10.6) 
0 0 0 

10 
(7.1) 

0.001* 

Early OSMF 
5 

(83.3) 
4 

(28.6) 
18 

(38.3) 
3 

(5.7) 
4 

(26.7) 
0 

34 
(24.1) 

Moderately advanced OSMF 0 
6 

(42.9) 
23 

(48.9) 
28 

(52.8) 
6 

(40) 
0 

63 
(44.7) 

Advanced OSMF 0 0 
1 

(2.1) 
21 

(39.6) 
0 0 

22 
(15.6) 

OSMF with dysplasia 0 0 0 
1 

(1.9) 
5 

(33.5) 
0 

6 
(4.3) 
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OSMF with Carcinoma 0 0 0 0 0 
6 

(100) 
6 

(4.3) 

Total 6 (100) 14 (100) 47 (100) 53 (100) 15 (100) 
6 

(100) 
141 

(100) 

Chi-square test; * indicates a significant difference at p≤0.05.  

Clinical Signs & symptoms: 0 - Sharp tooth, denture trauma 
and other; 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-

35mm); 3- Palpable bands extending to raphe, uvula, tongue 
and difficult mouth opening (15-25mm) or one finger 
opening, erythematous areas; 4- difficulty in mouth opening 
(less than 15mm) with ulcers/white lesions; 5- difficulty in 
mouth opening and associated with carcinomatous growth.

Table 10. Association of Histopathological grades with stages of OSMF 

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) 

0.001* 

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) 

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; * indicates a significant difference at p≤0.05 

The pathogenesis of OSMF is considered to be 
multifactorial. However, the areca nut is implicated as the 
key etiological agent for OSMF. [2, 3, 5] In India, the habit 
of betel leaf and betel or areca nut consumption is common. 
Recently, an upsurge has been observed concerning the 
consumption of various commercially available products of 
Areca nut alone or in association with other agents like lime 
and tobacco. [6, 8] With the change in available forms and 
accessibility of these substances, there is a need to evaluate 
the association between the consumption of these Areca nut 
products along with the study of characteristics of the 
population affected by OSMF. 

Previous studies showed a female preponderance for OSMF, 
however, recently more number of OSMF cases are reported 
in male patients. [6] Hazarey VK et al, suggested this could 
be attributed to easy access to the commercially available 
areca nut products. [6] Our cases showed a male 
predisposition, with the male to female ratio being 10.7:1. 
This was following the findings of More CB et al[4], Biradar 
S et al [9], Srivastava R et al [10], Angadi PV et al [11], Cai 
X et al [12], and Yang SF et al [13] who also found a male 
predominance in OSMF cases. 

In our present study, the OSMF cases showed an age 
distribution ranging from 14 years to 84 years. Recently, 
studies have shown that OSMF commonly affects 

individuals in the younger age group. [6, 14] A few Indian 
and Chinese studies have reported OSMF in children and 
young patients with ages ranging from 9 to 16 years. [12, 14, 
15,16] Our study showed similar results wherein maximum 
cases were seen in the less than 40 years age group. Further, 
the age-wise distribution showed that the younger age group 
was predominantly comprised of male patients and showed 
moderate to advanced clinical grade and stage of OSMF. 
This was in concordance with the results of Angadi PV et al 
[11] and Cai X et al [12], who noted a similar association 
between age, gender, and clinicopathological features. 
Furthermore, it has been reported that OSMF with 
carcinoma is more common in the younger age groups. [15] 

In our study, the most common clinical presentation noted 
was restricted mouth opening (between 15 to 25mm) with 
palpable bands and burning sensation. Angadi PV et al [11] 
also found mouth opening to be most affected in OSMF 
patients. 

In the present study, we found that the female patients 
majorly presented with an early grade of OSMF, and only 
half of the female patients had a history of areca nut 
consumption. Contrary to this, all gutkha chewers were male 
and showed an advanced grade of OSMF. More CB et al [5] 
and Hazarey VK et al [6] also found a similar habit-gender 
association in their studies. The consumption of commercial 
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areca nut products like gutkha has been linked to the 
presentation of advanced grades of OSMF. [5, 17] OSMF 
being a potentially malignant disorder, can present with 
dysplasia or transformation of OSMF to carcinoma. In our 
study, we found 4.2% cases in both, OSMF with dysplasia 
and OSMF with carcinoma groups. Interestingly, all cases of 
OSMF with carcinoma had a history of consumption of two 
or more substances like betel nut, tobacco, and/or gutkha for 
longer than 10 years. While, amongst the 32 gutkha chewers, 
78.1% of cases developed moderately advanced to advanced 
OSMF and 75% of cases of these cases reported less than 10 
years of gutkha consumption history. Our study supports the 
findings of Hazarey VK et al [6], Angadi PV et al [11] and 
Avinash Tejasvi ML et al. [18] who found similar results. It 
can be hypothesized that consumption of commercial 
products with high levels of arecoline and tobacco or the 
consumption of two or more such agents could lead to 
persistent chemical and mechanical irritation, early 
progression, and a possible malignant transformation of 
OSMF. 

Even with the ban of Gutkha [19], the easy availability of 
commercial as well as natural areca nut products, tobacco, 
and other addictive substances highlights the need for 
regular awareness programs for the youth regarding the 
association between these habits and potentially malignant 
disorders like OSMF [6, 15]. The impact on the quality of 
life and the economical burden of treatment needs as well as 
the possible malignant transformation of OSMF needs to be 
addressed. [20-23] A strict scrutiny to regulate the 
availability of these natural and commercial betel 
nut/tobacco products needs to be implemented all over the 
country. 

As the present study is a retrospective study, factors like 
nutritional status, general health, frequency of habit for all 
patients, and their socioeconomic status were not available. 
Being a single institute study, a fewer number of cases with 
the dysplastic and malignant change in OSMF were 
observed. To study the associations and enable research to 
discern the pathogenesis of OSMF, further multicentric 
studies should be undertaken. 

Conclusion 

The present retrospective study analyses the various 
clinicopathological features of OSMF and highlights the key 
associations observed in these patients. Clinically, restricted 
mouth opening was found to be the most common 
presentation of OSMF while, histologically, advanced 
grades of OSMF were observed in male patients of less than 
40 years of age. History of consumption of gutkha or more 
than two substances like betel nut and tobacco was observed 
in patients with advanced, dysplasia and carcinoma-
associated OSMF cases. 
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