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AćĘęėĆĈę

Oral submucous ϐibrosis is a chronic, progressive, scarring precancerous con-
dition of the oral cavity seen predominantly in the Indian subcontinent and
southeast Asia. OSMF is caused by consumption of areca nuts and tobacco
products. Patients suffer from trismus and other related problems. Interin-
cisal mouth opening ranges between 24 to 55mm in this study, hence making
the study groups between I to III. The aim of the study is to ϐind a correla-
tion between age, habits and treatment outcome in OSMF patients. Data was
procured from patient records of 86000 patients who visited from between
June 2019 and March 2020 and analysis was done. Age is between 21 to 64
years. Male preponderance is seen 92.4% pan chewing is common (35.9%).
Interincisal opening is between 24 to 55mm, making the OSMF grade I and II.
OSMF affects people aged 21 to 64 years and the interincisal mouth opening
is between 24 to 55 mm, making the grades I and II.
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INTRODUCTION

Oral Submucous Fibrosis (OSMF) is a chronic, pro-
gressive, scarring precancerous condition of the oral
cavity seen predominantly in the Indian subconti-
nent and South East Asia (Pindborg et al., 1968;
Kumar, 2007)

Incidence of OSMF in India has increased over the
last 40 years, from 0.03% to 6.42% (Pindborg et al.,
1968). Data published in Indian studies reveals that
in India, 5 million OSMF patients are present (Aziz,

2010). OSMF is mostly seen between the age of 20
to 40 years (Canniff and Harvey, 1981). Mostly it
affects any part of the oral cavity and sometimes the
pharynx (Lemmer and Shear, 1967).

Oral submucous ϐibrosis is a chronic debilitating
disease characterised by inϐlamed and progres-
sive ϐibrosis of the submucosal tissues, leading
to marked rigidity and eventual inability to open
mouth.

It has a multifactorial etiology. Previous studies
have proven that consumption of areca nuts is the
major cause of OSMF (Canniff and Harvey, 1981).
In 1980 both Areca nut quid products such as pan
masala and Gutkha were introduced in Indian mar-
kets as commercial preparation.

Since then, there has been an increase in the con-
sumption of masala and Gutkha in the younger
age groups, thus leading to the incidence of
OSMF (Gupta, 1998).

Hepatocellular cancer is the second most common
cancer in the world (Gheena and Ezhilarasan, 2019)
and OSCC is 6th most common cancer and can
undergo malignant transformation due to delayed
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OSMF treatment.

Pathogenesis of betel nut causing OSMF

1. A beetle that releases alkaloids like arecoline,
arecaidine, guanine. On stimulation of the alka-
loids, excessive ϐibroblasts are produced, lead-
ing to excessive collagen synthesis. After the
synthesis of collagen, the collagen ϐibres need to
be stabilised. Hence, the process of stabilisation
takes place. The stabilised collagen then accu-
mulates in the submucosa of buccal mucosa,
which in turn leads to the formation of ϐibrosis.

2. Betel nuts release tannins and catenins which
decreases phagocytosis.

Clinical features of OSMF

Trismus is the most common clinical feature of
OSMF. Patients with OSMF have difϐiculty in speak-
ing and swallowing. The mucosa becomes blanched
and ϐibrous bands can be palpated. At times the
mucosa turns red and also leads to blister forma-
tion. If the condition is not treated, the OSMF
may lead to either dysplasia (Jayaraj et al., 2015a;
Ramasubramanian, 2013) or more insidious and
grave conditions like Oral Squamous Cell Carcinoma
which may develop in the mirror sites of the pri-
mary tumour. (Gupta and Ramani, 2016). In a pre-
vious study conducted where tumour progression
was assessed by staining property of immunohisto
chemistry in myoϐibroblasts, two cases of OSMF
stained very lightly formyoϐibroblasts. (Jayaraj et al.,
2015b). In case of severe OSMF, where trismus
has progressed immensely, most of the time this
indicates that the lesion has turned or is turn-
ing into OSCC. In such cases, saliva can be a good
detector for OSCC (Shree et al., 2019) using sali-
vary metabolomics (Sridharan et al., 2019). All the
cases of dental and oral pathology should be pho-
tographed as it is the best method of clinical docu-
mentation (Hannah et al., 2018). OSMF should be
dealt with great caution as it undergoes molecular
alterations inDNA andRNAand proteinswithwhich
it could inherit the property of a cancer cell (Sridha-
ran et al., 2017) and it can be diagnosed by various
immunohistochemistry studies also (Jayaraj et al.,
2015c; Kumar et al., 2015). TheOSMF can transform
into OSCC in buccal mucosa and tongue, as it is the
most commonly affected site for OSCC (Thangaraj
et al., 2016; Viveka et al., 2016).

Hallmark for OSMF diagnosis

1. Blanching of the oral mucosa. It is deϐined as
a persistent, white, marble-like appearance of

the oral mucosa. It may be localised, diffused or
reticular

2. The tough, leathery texture of the mucosa

3. Palpable whitish ϐibrous bands (Wollina et al.,
2015)

Treatment of OSMF
Conventional therapies like anti-inϐlammatory, oxy-
gen radical scavenging and anti-ϐibrotic drugs canbe
administered after a scalpel biopsy or laser biopsy.
Scalpel excisionwill lead toprofusebleeding as com-
pared to laser excision (Jangid, 2015).

The aim of this study is to ϐind the correlation
between different age groups with habits in OSMF
in order to assess the treatment outcome based
on the various parameters of age, type of habits,
histopathology and clinical mouth opening.

MATERIALS ANDMETHODS

Data was procured from patient records of 86,000
patients who visited the institution between June
2019 tillMarch 2020. Details like age, habit and clin-
ical ϐindings of OSMF patients were retrieved. After
getting approval from the scientiϐic review board of
Saveetha Dental College, analysis of the results were
done.

Data were tabulated in Excel sheets. The data were
categorized according to age, gender, habits, interin-
cisal mouth opening and grade of OSMF. Dependent
variables are age habits, interincisalmouth opening,
the grade of OSMF.

Independent variables are the gender of the patient,
clinical features, site of OSMF. Entire datawere tabu-
lated and statistically evaluated in IBM SPSS version
20.

RESULTS AND DISCUSSION

The Data for OSMF patients were tabulated in the
excel sheet. Demographic data like age and sex was
noted. Other variables like a habit of the patient,
interincisal mouth opening and grade were tabu-
lated.

Age of the patients varies from 21 years to 69
years. Most of the patients were between 24 to 40
years. Age 31-40 have the most number of patients
(Graph 1). In the present study, there is a predom-
inance of the male population (92.4%) and the per-
centage of female participants is less (7.6%). Male
are more affected than females (Graph 2). Patients
have the habit of Paan chewing (35.9%), followed
by areca nut chewing (32.6%). Hans being the
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thirdmost popular tobacco product to be consumed
(14.1%) followed by Gutkha (10.9%) (Graph 3).
Interincisal mouth opening in OSMF ranges from
15mm to 55 mm. Patients mostly have grade I Oral
Submucous Fibrosis, followed by grade II and grade
III (Graph 4).

The grades of OSMF ranged from grade I till grade
III. Patients having grade I OSMF were 48.9%, grade
II 44.6%, grade III OSMF cases were 6.5%. Oral
submucous ϐibrosis is a precancerous condition.
Schwartz called it ‘atrophic idiopathic mucosae oris’
later it was named by Joshi as Oral submucous ϐibro-
sis (More, 2012). Various etiological factors have
been proven in many studies. Most of them suggest
areca nuts be the main causative agent for OSMF.
Systemic factors have also played a role like anemia,
chronic iron deϐiciency and genetic predisposition.

In the present study, the age group of OSMF ranges
between 21 years to 69 years. It determines that
OSMF is not age-speciϐic and that it can affect any
age group. Careful analysis has to be done when
analysing young patients. Majority of them come
with a chief complaint of trismus and clinicians are
likely to consider it to be a case of impacted third
molars, as mesioangular third molar impaction is
common in south Indian population (Sivaramakr-
ishnan and Ramani, 2015) and pulp stones (Swathy
et al., 2015). In corresponding studies, age group
of patients ranged between 10 to 50 years, out of
which 52.9% of the patients ranged between 20 to
29 years age group (Hazarey et al., 2007). In the
present study, most of the OSMF patients ranged
from 24 to 40 years of age.

Graph 1: Bar graph depicts the various age groups
of Oral Submucous Fibrosis patients.

The high preponderance of OSMF in men (92.4%)
was found, as compared with females (7.6%).
The same is reported in the majority of studies.
The reason behind the discrepancy is due to the

Graph 2: Bar graph depicts gender distribution of
Oral Submucous Fibrosis patients.

Graph 3: The percentage of Oral Submucous Fibro-
sis patients having tobacco consumption habits.

Graph 4: Bar graph depicts the grade of Oral Submu-
cous Fibrosis in patients.
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Graph 5: Bar graph depicts the various Interincisal
mouth opening of Oral Submucous Fibrosis patients.

Graph 6: Association between tobacco consumption
habits with grades of Oral Submucous Fibrosis.

high consumption of tobacco products among men
rather than females. Iron deϐiciency, along with
tobacco consumption habits, may predispose OSMF
in females. In the present study, almost every-
one had a tobacco-chewing habit like Paan chew-
ing, Gutkha chewing, Mawa consumption, Hans con-
sumption, and Areca nut chewing. In the present
study, the most prevalent habit amongst patients
was paan chewing (33.5%), followed by areca nut
chewing (32.6%). Previous literature has claimed
that patients having areca nut chewing habits are
57.34% in males and 5.29 % in females (Hazarey
et al., 2007). The reason behind the consumption of
paan could be due to the easy availability of tobacco
and tobacco-related products along with exemp-
tion from social stigma related to tobacco consump-
tion. The interincisal mouth opening is mostly 51

Graph 7: Association between age and grade of Oral
Submucous Fibrosis.

Graph 8: Association of grades of Oral Submucous
Fibrosis in male and female.

mm in males and 46.3 mm in females (Nagi, 2017)
due to trismus in OSMF patients, and there is a
reducedmouth opening. In our present study, inter-
incisalmouth opening ranged between 15 to 55mm.
Majority of patients had their mouth opening as 24
to 55 mm. In a previous study, OSMF patients were
divided into four groups. Patients showed more
prevalence in stage II (46.7%), followed by stage III
(34.6%). Current study results depict the patients
showing more propensity towards grades between
I (48.9%), II (44.6%) and grade III (6.5%) (Sri-
vastava, 2019). The discrepancy in the results of
both the studies could be because of the difference
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between the rate of consumption of tobacco prod-
ucts and the time duration of keeping the tobacco/
areca quid into theirmouths. Mouth opening ranges
from 39 to 55 mm, grade I Oral SubmucousFibrosis
is prevalent Graph 5. Association between the vari-
ables was made using Chi-square test and which is
represented in Graph 6, Graph 7 and Graph 8. Asso-
ciation between age groups and grades of OSMFwas
found to be statistically not signiϐicant (p-value =
0.467). Association between gender and grade of
OSMFwas found to be statistically not signiϐicant (p-
value = 0.667). Association between habit and grade
of OSMF was found to be statistically signiϐicant (p-
value = 0.03).

CONCLUSION

The study conducted was an attempt to ϐind a rela-
tion between age and habit correlation with differ-
ent stages of OSMF. Patients between 24 to 40 years
of age had more preponderance towards OSMF.
Male generallywasmore affected than females. Con-
sumption of paan chewing (35.9%) was prevalent
than any other tobacco products. Interincisalmouth
opening was between 15 to 55 mm. Most patients
had their mouth opening between 24 to 55 mm,
which makes the OSMF grade between grade I and
II. In conclusion, OSMF is caused by consumption
of tobacco and other products which leads to grave
consequences like a limited mouth opening and if
untreated then it may turn into OSCC and hence
requires diligent treatment planning and follow-up.

ACKNOWLEDGEMENT

The authors would like to acknowledge the help and
support rendered by the Department of Oral and
Maxillofacial Pathology andMicrobiology and Infor-
mation Technology of Saveetha Dental College and
Hospitals and the Management for their constant
assistance with the research.

Funding Support
The authors declare that they have no funding sup-
port for this study.

Conϐlict of Interest
The authors declare that they have no conϐlict of
interest for this study.

REFERENCES

Aziz, S. R. 2010. Coming to America: betel nut and
oral submucous ϐibrosis. Journal of the American
Dental Association, 141(4):423–428.

Canniff, J. P., Harvey, W. 1981. The aetiology of oral
submucous ϐibrosis: the stimulation of collagen

synthesis by extracts of areca nut. International
Journal of oral surgery, 10(Supple 1):163–167.

Gheena, S., Ezhilarasan, D. 2019. Syringic acid trig-
gers reactive oxygen species–mediated cytotoxic-
ity in HepG2 cells. Human and Experimental Toxi-
cology, 38(6):694–702.

Gupta, P. C. 1998. Oral submucous ϐibrosis in India:
a new epidemic? The National medical journal of
India, 11(3):113–116.

Gupta, V., Ramani, P. 2016. Histologic and immuno-
histochemical evaluation of mirror image biopsies
in oral squamous cell carcinoma. Journal of Oral
Biology and Craniofacial Research, 6(3):194–197.

Hannah, R., Ramani, P., Sherlin, H. J., Ranjith, G.,
Ramasubramanian, A., Jayaraj, G., Don, K. R.,
Archana, S. 2018. Awareness about the use,
Ethics and Scope of Dental Photography among
Undergraduate Dental Students Dentist Behind
the lens. Research Journal of Pharmacy and Tech-
nology, 11(3):1012–1016.

Hazarey, V. K., Erlewad, D. M., Mundhe, K. A., Ughade,
S. N. 2007. Oral submucous ϐibrosis: study of 1000
cases from central India. Journal of Oral Pathology
& Medicine, 36(1):12–17.

Jangid, K. 2015. Ankyloglossia with cleft lip: A rare
case report. Journal of Indian Society of Periodon-
tology, 19(6):690–693.

Jayaraj, G., et al. 2015a. Inter-observer agreement
in grading oral epithelial dysplasia – A systematic
review. Journal of Oral and Maxillofacial Surgery,
Medicine, and Pathology, 27(1):112–116.

Jayaraj, G., et al. 2015b. Stromal myoϐibroblasts
in oral squamous cell carcinoma and potentially
malignant disorders. Indian journal of cancer,
52(1):87–92.

Jayaraj, G., Sherlin, H. J., Ramani, P., Premkumar, P.,
Anuja, N. 2015c. Cytomegalovirus and Mucoepi-
dermoid carcinoma: A possible causal relation-
ship? A pilot study. Journal of Oral and Maxillo-
facial Pathology, 19(3):319–324.

Kumar, A., et al. 2015. Expression of CD 68, CD 45
and human leukocyte antigen-DR in central and
peripheral giant cell granuloma, giant cell tumour
of long bones, and tuberculous granuloma: An
immunohistochemical study. Indian journal of
dental research: ofϔicial publication of Indian Soci-
ety for Dental Research, 26(3):295–303.

Kumar, K. K. 2007. Oral submucous ϐibrosis: a
clinico-histopathological study in Chennai. Indian
journal of dental research: ofϔicial publication of
Indian Society for Dental Research, 18(3):106–111.

Lemmer, J., Shear, M. 1967. Oral submucous ϐibrosis.

© International Journal of Research in Pharmaceutical Sciences 1803



Abilasha R et al., Int. J. Res. Pharm. Sci., 2020, 11 (SPL3), 1799-1804

A possible case in a person of Caucasian descent.
British dental journal, 122(8):343–346.

More, C. B. 2012. Classiϐication System for Oral Sub-
mucous Fibrosis. Journal of Indian Academy of Oral
Medicine and Radiology, 24(1):24–29.

Nagi, R. 2017. Study on evaluation of a normal range
of maximum mouth opening among Indian adults
using a three-ϐinger index: A descriptive study.
Journal of Indian Academy of Oral Medicine and
Radiology, 29(3):186–190.

Pindborg, J. J., Mehta, F. S., Gupta, P. C., Daftary,
D. K. 1968. Prevalence of oral submucous ϐibro-
sis among 50,915 Indian villagers. British Journal
of Cancer, 22(4):646–654.

Ramasubramanian, A. 2013. Immunohistochemical
evaluation of oral epithelial dysplasia using cyclin-
D1, p27 andp63 expression as predictors ofmalig-
nant transformation. Journal of natural science,
4(2):349–358.

Shree, K. H., Ramani, P., Sherlin, H., Sukumaran, G.,
Jeyaraj, G., Don, K. R., Santhanam, A., Ramasubra-
manian, A., Sundar, R. 2019. Saliva as a Diagnos-
tic Tool in Oral Squamous Cell Carcinoma – a Sys-
tematic ReviewwithMeta Analysis. Pathology and
Oncology Research, 25(2):447–453.

Sivaramakrishnan, S. M., Ramani, P. 2015. Study on
the Prevalence of Eruption Status of Third Molars
in South Indian Population. Biology and Medicine,
07(04):1–4.

Sridharan, G., et al. 2019. Evaluation of salivary
metabolomics in oral leukoplakia and oral squa-
mous cell carcinoma. Journal of oral pathology and
medicine, 48(4):299–306.

Sridharan, G., Ramani, P., Patankar, S. 2017. Serum
metabolomics in oral leukoplakia and oral squa-
mous cell carcinoma. Journal of Cancer Research
and Therapeutics, 13(3):556–561.

Srivastava, R. 2019. Prevalence of oral submucous
ϐibrosis in patients visiting dental OPD of a dental
college in Kanpur: A demographic study. Journal
of family medicine and primary care, 8(8):2612–
2617.

Swathy, S., Gheena, S., Varsha, S. L. 2015. Prevalence
of pulp stones in patients with history of cardiac
diseases. Research Journal of Pharmacy and Tech-
nology, 8(12):1625–1628.

Thangaraj, S. V., Shyamsundar, V., Krishnamurthy,
A., Ramani, P., Ganesan, K., Muthuswami, M.,
Ramshankar, V. 2016. Molecular Portrait of Oral
Tongue Squamous Cell Carcinoma Shown by Inte-
grative Meta-Analysis of Expression Proϐiles with
Validations. PLOS ONE, 11(6):1–25.

Viveka, T. S., Shyamsundar, V., Krishnamurthy, A.,
Ramani, P., Ramshankar, V. 2016. p53 Expres-
sion Helps Identify High Risk Oral Tongue Prema-
lignant Lesions and Correlates with Patterns of
Invasive Tumour Front and Tumour Depth in Oral
Tongue Squamous Cell Carcinoma Cases. Asian
Paciϔic Journal of Cancer Prevention, 17(1):189–
195.

Wollina, U., et al. 2015. Oral submucous ϐibrosis: an
update. Clinical, cosmetic and investigational der-
matology, 8:193–204.

1804 © International Journal of Research in Pharmaceutical Sciences


	Introduction
	Materials and Methods
	Results and Discussion
	Conclusion 

