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The etiopathogenesis and management of oral submucous fibrosis has been the subject of controversy ever since Schwartz first described
the condition in 1952. Population estimates of OSMF indicated that 2.5 million people were affected worldwide. This number has risen to
5 million on the Indian subcontinent itself. It calls for the need to treat such a critical precancerous condition with aggressive steps. Before
one goes to treat this disease it is required to have a look at all the modalities tried so far in the literature.

This article aimed at the same signature facts of the etiopathogenesis and various treatment modalities of OSMF.

Oral submucous fibrosis (OSMF) is not only a chronic

debilitating disease but a premalignant condition of the oral

cavity strongly associated with betel nut and gutkha chewing,
and characterized by:

1. Generalized submucosal fibrosis of the oral soft tissue,
resulting inmarked rigidity and progressiveinability to open
the mouth and restricted movements of tongue.

2. Reductionin thevascul ature which appearsas oral mucosal
pallor.

3. Atrophy of the surface epithelium.

4. Dysphagia, which may occur in severe cases.

Population estimates of OSMF indicated that 2.5 million
people were affected worldwide. This number has risen to
5 million on the Indian subcontinent itself.* Percentage of
dysplasiain OSMF may rangefrom 12to 15 %.% Themalignant
transformation rate of oral submucous fibrosis has been found
to be 4 to 13% worldwide, whereas it is 7.6% in Indian
population.® However, therate variesfrom 0.2 t0 2.3% in males
and 1.2 to 4.57% in females in Indian communities.>*

The etiopathogenesis and management of oral submucous
fibrosishas been the subject of controversy ever since Schwartz
first described the condition in 1952 as ‘atrophia idiopathica
(tropica) mucosae oris .°

This condition has also been described and named as
idiopathic sclerodermaof mouth (Su 1954), 6 idiopathic pal atal
fibrosis (Rao 1962)° and sclerosing stomatitis (Behl 1962).°1ts
malignant transformation nature wasfirst reported by Paymaster
in 1956.

Several classifications have been put forth by various
researchers, based on different aspects of OSMF. The most
commonly followed classifications are asfollows:

Pindborg JJ(1989)* divided OSMF into three stages based

on clinical features:

Sage 1: Stomatitisincludes erythematous mucosa, vesicles,

mucosal ulcers, melanotic mucosal pigmentation and

mucosal petechiae.

Sage2: Fibrosisoccursin healing vesiclesand ulcers, which

isthe hallmark of this stage.

Early lesions demonstrate blanching of the oral mucosa

Older lesionsinclude vertical and circular palpablefibrous

bandsin the buccal mucosa and around the mouth opening

or lips, resulting in amottled marblelike appearance of the

mucosa because of the vertical thick, fibrous bands

associated with blanched mucosa.

Specific findingsinclude the following:

» Reduction of the mouth opening (trismus)

o Stiff and small tongue

e Blanched and leathery floor of the mouth

e Fibrotic and depigmented gingiva

* Rubbery soft palate with decreased mobility

» Blanched and atrophic tonsils

e Shrunken bud like uvula

» Sinking of the cheeks, not commensurate with age or
nutritional status.

Sage 3: Sequelae of OSMF

L eukoplakia, a precancerous lesion, and is found in more

than 25% of individuals with OSMF. Speech and hearing

deficits may occur because of involvement of the tongue

and the eustachian tubes.

. Khanna JN and Andrade NN in 1995 developed a

classification system for the surgical management of OSMF:
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Group I: Very early cases

e Common symptom is burning sensation in the mouth

» Acute ulceration and recurrent stomatitis

» Not associated with mouth opening limitation
(interincisal distance greater than 35 mm).

Group I1: Early cases

e Bucca mucosa appears mottled and marble like

e Widespread sheets of fibrosis palpable

» Patientswith an interincisal distance of 26 to 35 mm.

Group I11: Moderately advanced cases

o Trismus evident, with an interincisal distance of 15 to
25mm

e Bucca mucosa appears pale and firmly attached to
underlying tissues

e Atrophy of vermillion border

» Vertical fibrous bands palpable at the soft palate,
pterygomandibular raphe and anterior faucial pillars.

Group IVA: Advanced cases

e Trismusissevere, with an interincisal distance of less
than 15 mm and extensivefibrosisof al the oral mucosa.

Group 1VB: Advanced cases with premalignant and

malignant changes

» Hyperkeratosis, leukoplakiaor squamouscell carcinoma
can be seen.

[11. Haider SM, Merchant AT, Fikree FF, Rahbar MH (1999)8
have staged the disease clinically and functionally depending
on the location of bands as well as the maximum mouth
opening:

A. Clinical staging:
a. Faucial bandsonly
b. Faucia and buccal bands
¢. Faucial, buccal and labial bands
B. Functional staging:
a. Mouth opening > 20 mm
b. Mouth opening <19 mm
¢. Mouth opening <10 mm
Themost commoninitial symptomsare burning sensation,
ul ceration and recurrent stomatitis. Intraoral petechiag, defective
gustatory sensation and drynessof mouth, and/or hypersalivation
have also been indicated as early symptoms. Pain in the ear or
adecreasein the patient’ s hearing ability may also occur if the
fibrosis extends into the pharynx and causes a blockage of the
eustachian tube.®
Another feature of the oral mucosa affected by oral
submucous fibrosis is pigmentation. This is caused by an
increaseinthe activity of enzymetyrosinewhich isaffected by
the increased copper levels found in betel nut chewers.°An
additional feature that may be observed in betel quid chewers
is a brownish red discoloration of the mucosa. Such mucosa
has an irregular surface which tends to desquamate.**
Hematological abnormalities reported in oral submucous
fibrosisinclude:®
* Increased erythrocyte sedimentation rate'?
e lron-deficiency anemia

e Decrease in serum iron and increase in total iron binding
capacity (TIBC)?
e Eosinophilia

* Increased gammaglobulin. >3

Etiopathogenesis

Various factors have been thought as causative agents for
OSMF. Some of the factors implicated in the etiology of this
diseaseinclude arecanut chewing, ingestion of chillies, genetic
processes, immunologic process and nutritional deficiencies.

High copper content of arecanut upregulate lysyl oxidase
activity which result in fibrosis.** The major arecanut alkal oids
are arecoline, arecaidine, arecolidina, guyacoline and guacine.
Arecoline, the most abundant alkaloid, might have cytotoxic
effects on cells and is also demonstrated to promote collagen
synthesis.®

Ingestion of chillies® is common in Indians, which was
considered as a source of alergen for causing oral submucous
fibrosis in a study by Pindborg and Singh.* Also Sirsat and
K hanolkar? observed oral submucousfibrosislikeresponsein
wistar rats on application of capsaicin, an active priniciple of
chillies. But Hamner et al? failed to support chillies as one of
the cause for OSMF, in a study carried out in hamster cheek
pouch.

Genetic processes® 158 have al so been thought to be major
causativefactor. Studies carried out on oral submucousfibrosis
indicated that genetic factor allele A6 which is a major
histocompatibility complex—class | chain related gene A,
conferstherisk to develop the disease. Liu et al*® reported that
there is increased risk of oral submucous fibrosis associated
with cytotoxic T lymphocyte associated antigen 4 + 49 G allele
which has shown susceptibility to various autoimmune diseases.
Duetoinvolvement of genetic process, raised values of human
leukocyte antigen (HLA) A10, B7 and DR3 were found in
OSMF patients when compared to normal individuals.*?

Immunologic process'®? as natural killer cells also plays
vital rolein OSMF.

Reduced natura killer cell activity wasobserved in patients
with oral leukoplakia and OSMF, so it is suggested that its
modulation with interferon may help in control of malignant
transformation of oral precancer.

Higher frequencies of deficiencies of vitamin A, B, C and
multiple vitamin deficiencies have been indicated to be of
etiologic importancein oral submucousfibrosis.”

Rajalalitha P and Vali S® in 2002 reviewed the
etiopathogenesis of OSMF wherein it is stated that collagen
forms amajor component in OSMF and hence, itisacollagen
disorder. Synthesis of collagen is influenced by variety of
mediators, including growth factors, hormones, cytokines and
lymphokines. Transforming growth factor beta (TGF-beta) plays
amajor role in wound repair and fibrosis. It causes deposition
of extracellular matrix by increasing the synthesis of matrix
proteins like collagen and decreasing its degradation by
stimulating various inhibitory mechanisms. The action of
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TGF-beta on the genes implicated in the formation and
degradation of the ECM is mostly exerted at the transcription
level through ill-defined intracellular pathway. The molecular
eventsin the causation of OSMF takes place through collagen
production pathway and collagen degradation pathway. In the
initial eventsof diseasearecanut actsasamajor initiative agent.

LugumanM, DineshV, Prabhu, VidyaM (2004)*° eval uated
serum copper and iron level in normal individuals and OSMF
patients. Increased serum copper could cause an upregul ation
of theenzymelysyl oxidaseleading to cross-linking of collagen
and elastin. Whereas serumiron level wasfound to be decreased,
that might be due to lack of consumption of normal diet.

Management

Asthe exact causative factor for OSMF isamatter of conflict,
thefailureto achieve proper or specific treatment for it may be
the reason for itsincomplete regression or abolition.

Paissat DK (1981)?! have reviewed the overall aspect of
OSMF and management of the condition. Thevariousmodalities
discussed are surgical, medical and conservative. Though the
surgical treatment resulted in initial improvement, eventually
led to more severefibrosis, the modern grafting techniqueshave
improved prognosis in many cases. As a medical treatment,
submucosal steroidal injection gaverelief insignsand symptoms
of OSMF aong with increase in mouth opening (which was
temporary improvement) with variable dose. Conservative
treatment includes stopping the consumption of chillies and
other irritants, treating anemia, and encouraging abalanced diet
with vitamin B supplements and regular review.

In astudy by Yen DJC (1982),” the author has discussed
about varioustreatment modalities of OSMF likelocal injection
of fibrinolytic agent, gold or vitamin A, E, injection of seno
typhoid and iodidesinternally, corticosteroi dsand al so surgical
cutting of fibrotic bands. Surgical resection of bands was done
with or without split thickness skin graft where treatment with
grafting gave satisfactory and successful result along with
stoppage of habit.

Hayes PA (1985)° reported a case of 4-year-old girl with
OSMF for which shewas given conservative mode of treatment
that involved stoppage of habit, vitamins supplements, balanced
diet and stretching exercises aimed at increasing the oral
opening. Theincreased maximum mouth opening resulted was
3 mm with decreased blanching of oral mucosa. Other
observations include increased buccal mucosal resiliency, no
recurrence of vesicles, less tenderness to palpation. The short
duration of pan supari intake, the total cessation of habit and
thegreater healing potential of young ageweregivenaspossible
explanationsfor improvements.

Caniff JP, Harvey W, Harris M (1986)? stated that OSMF
hasmultifactorial etiology. Patientswith genetic predisposition
render their oral mucosa susceptible to chronic inflammatory
changesif they chew betel nut. They stated added that medical
management of the disease has been both empirical and
unsatisfactory, and includes injections of hyaluronidase,

hydrocortisone, placental extract, triamcinolone, vitamin and
iron supplements. Although intralesional steroid may improve
mouth opening in mild cases, surgical therapy is the only
effective treatment for severe cases.

Gupta Deepak, Sharma SC (1988)'°carried out clinical study
by using injection dexamethasone in combination with
chymotrypsin and hyaluronidase for treatment of OSMFin one
group, aswell asplacental extract and placental graft in another
group. Patientstreated with submucosal placental graft had early
and significant relief of symptoms although recurrence of
fibrotic bands was there. Drugs given to group one gave good
results while response to placental extract was poorest.

Borle RM, Borle SR (1991)% studied comparative effect
of submucosal injection of triamcinolone in one OSMF group
and chewable tablets of vitamin A with ferrous fumarate and
topical betamethasone drops in another group of patients. In
both the groups the burning sensation, feeling of stiffness and
vesiclesdisappeared, but no improvement in mouth opening at
any stagewas observed. However, trismuswas more pronounced
in group one patients in follow-up period compared to group
two patients. It is also quoted that all surgical treatmentstried
so far are useful in advanced cases of OSMF whereas
conservative treatments are better option at earlier stage of
OSMF with proper habit restriction.

Katharia SK, Singh SP, Kulshreshtha VK (1992)%* studied
the effect of placental extract in management of OSMF, by
injecting it locally in the predetermined areas once aweek for
1 month. They observed statistically highly significant
improvement in the mouth opening of about 28.26% and color
of the oral mucosa improved up to 38.55%. They also stated
that vitamin A plays a mgjor role in induction and control of
epithelial differentiation in mucous secretary and keratinization
tissues, aswell asin adequate concentration it delayed, slowed,
arrested or even reversed the progress of premalignant cellsto
cells with invasive malignant potential. The cellular
concentration of amino acids, enzymes and vitamins help in
regeneration of tissues.

Lai DR, Chen HR, Lin LM, Huang YL, Tsai CC (1995)%
treated 150 patients of OSMF over 10 years by either medical
or surgical therapies which involved vitamin B complex,
vasodilator, topial and submucosal injection of steroid and
surgical flaps in different subgroups. The medical treatment
(vitaminsand steroid injections) gave symptomatic relief inmild
cases of OSMF whereas surgical treatment showed significant
improvement in interincisal opening in severe cases but with
varying amount of wound contraction.

Khanna JN, Andrade NN in 1995° studied a series of 100
caseswhich weredivided into two groupsas early and advanced
cases. Diseasein early stage wastrested by givinglocal injection
of triamcinolone acetonide which revealed improvement inthe
clinical picture and mouth opening. While advanced caseswere
treated with surgical intervention and gave highly encouraging
results in the form of increased mouth opening ranging
preoperatively from 3 to 25 mm to postoperative readings of
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34 to 45 mm as well asregression of other clinical symptoms
of OSMF.

Yeh CY (1996)% asatreatment modality performedincision
of fibrotic bands and the buccal defect was covered by apedicle
buccal fat pad. Result demonstrated satisfactory improvement
in mouth opening in those patientswho performed postoperative
mouth exercises.

Meher Rehana, Aga Perin, Jhonson Newell W,
Rengaswamy S and Saman W (1997)% used combination of
micronutrients like retinol, vitamin B, vitamin D, vitamin C,
and minerals in the treatment of OSMF in 117 patients and
found improvement in symptoms and signs of the disease in
patients with micronutrient deficiency. Although there was a
beneficia clinical response in subjects with OSMF, however,
interincisal distance was not significantly improved at exit.

Hague MF et al (2001)? studied that interferon (IFN)
gamma is a known antifibrotic cytokine, effect of which is
studied on collagen synthesis by arecoline stimulated OSMF
fibroblast. Result showed inhibition of collagen synthesis in
presence of IFN-gamma, where clinical trial of IFN injection
gave significant improvement in mouth opening.

Tai YS, Liu BY et al (2001)*°conducted in vivo study to
evauate improvement in signs and symptoms of OSMF after
oral administration of immunized cow milk twice daily for
3 months. Mechanism of action was explained as, an anti
inflammatory component of it that may suppress the
inflammatory reaction and modulate cytokine production which
are important in the development of fibrotic disorders. Result
obtained by this palliative treatment wasimprovement of signs
and symptomsin 20 to 80% of OSMF patients and 70% of the
patients showed significant increasein maximum mouth opening
(3 mm) after 3 months treatment period.

Kumar A et al in 2007 evaluated the efficacy of oral
lycopene therapy in patients with oral submucous fibrosis and
compared these effectswith aplacebo. Fifty-eight patientswith
oral submucous fibrosis formed the population for the study
and wererandomly divided into three groups, eval uated weekly
over a 2-month period. Patients of group A (n = 21) received
16 mg of lycopene, those of group B (n = 19) received 16 mg
of lycopenealong with biweekly intralesional steroidinjections,
and those of group C (n = 18) were given a placebo. Mouth-
opening vaues for the patients showed an average increase of
3.4, 4.6 and 0.0 mm for patients in groups A, B and C
respectively. The observed effects suggest that lycopene can
and should be used as a first line of therapy in the initial
management of oral submucous fibrosis.

Sharma VK et a (2009)*! have injected placental extract
intralesionally in the soft pal ate and in the fibrous bandsformed
anterior to anterior pillars(at multiplesiteshbilaterally) and asked
for stoppage of habit. The injections were given every week
for 10 weeks. The patients were followed for total duration of
6 monthswith excellent results. Author concluded that asimple
office procedure in cases of oral submucous fibrosis with

injection of placental extract intralesionally associated with

antioxidants and jaw dilator exercises has been found useful in

52 cases.

They recommended the treatment protocol to be given as
follows:

e Locd injection of placental extract 2 ml (market preparation
manufactured from 0.1 gm of fresh human placenta) given
at multiple sitesat soft palate and anterior to anterior pillars
(as shown in the figure with red marking) every week for
10 weeks

e Lycopene (10%) 2000 mcg orally

e Methylcobamininjection (1500 mcg) givenintramuscularly
every week

e Jaw dilators exercises explained to the patients to be taken
every day

e Advanced casesof trismusaretreated by jaw dilation under
general anesthesiawith incision of fibrous bands.

CONCLUSION

Aslong span of time has been passed since first diagnosis of
OSMF and treatment given for it till this era, no complete
success has been achieved. Reasons for this may be the
unpredictable etiology, immune response or immune status of
individual patient, and prosand consof every treatment modality
depending on the stage of the OSMF. After having aglanceon
vast literature on OSMF, it can be said that there is hope for
further detail evaluation of etiopathogenesis as well as
management of this disorder for having better life to these
patients suffering from this precancerous condition.

REFERENCES

1. Martin Greenberg, Michael Glick. Burket's oral medicine
diagnosis and treatment (10th ed). Harcourt Pvt Limited 2003:
117-18.

2. Rajendran R, Sivapathasundharam B. Shafer’ stextbook of oral
pathology (5th ed). Phildelphia, Elsevier 2006:136-41.

3. RgjlaithaP, Vali S. Molecular pathogenesis of oral submucous
fibrosis: A collagen metabolic disorder. J Ora Pathol Med
2005;34:321-28.

4. Pindborg JJ. Oral submucousfibrosis: A review. Ann Acad Med
Singapore Sep 1989;18(5):603-07.

5. Khanna JN, Andrade NN. Oral submucous fibrosis: A new
concept in surgical management. Report of 100 cases. Int JOral
Maxillofac Surg 1995;24:433-39.

6. Prabhu SR, Wilson DF, Daftary DK, Jhonson NW. Oral diseases
in the tropics. Pensylvenia, Oxford Uni Press 1993:417-22.

7. Yen DJC. Surgical treatment of submucous fibrosis. J Oral
Maxillofac Surg 1982;269-72.

8. Haider SM, Merchant A, Fikree F, Rahbar M. Clinical and
functional staging of oral submucous fibrosis. Br J Oral
Maxillofac Surg 1999;12-15.

9. Hayes PA. Oral submucous fibrosis in a 4-year-old girl. Oral
Surg Oral Med Oral Pathol and Endo 1985;59:475-78.

10. Luguman M, Dinesh V, Prabhu, Vidya M. The role of serum
copper and iron in oral submucous fibrosis. JAOMR 2004;16
(2):30-32.

Journal of Indian Academy of Oral Medicine and Radiology, October-December 2011,;23(4):598-602

601



Tapasya Vaibhav Karemore, Vaibhav A Karemore

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21

22.

Brad Neville, Damm D, Allen C, Bouquot J. Oral and
maxillofacial pathology (2nd ed). Phildelphia, Elsevier
2004;349-50.

Bailoor DN. Oral submucous fibrosis: The Mangalore study
JAOMR 1993;4(3):12-15.

Borle RM, Jagtap MW. Estimation of complement C3 in oral
submucous fibrosis. Int J Oral Maxillofac Surg 1987;16:
753-56.

Trivedy C, Hazarey VK. The upregulation of lysyl oxidase in
oral submucous fibrosis and squamous cell carcinoma. J Oral
Pathol Med 1999;28:246-51.

Shin YN, Liu CJ. Association of CTLA 4 gene polymorphism
with oral submucousfibrosisin Taiwan. JOral Pathol Med 2004;
33:200-03.

Hague MF. Animmunohistochemical study of oral submucous
fibrosis. J Oral Pathol Med Feb 1997;26(2):75-82.

Chen HM. HLA typing in Taiwanese patients with oral
submucous fibrosis. J Oral Pathol Med 2004;33:191-99.

Liu CJ. Polymorphism of the MICA gene and risk for oral
submucous fibrosis. J Oral Pathol Med 2004;33:1-6.

GuptaD, SharmaSC. Ora submucousfibrosis: A new treatment
regimen. J Oral Maxillofacial Surg 1988;46:830-33.

Pilla RM, Balaram P, Karnan S. Interferon activation of latent
natural Killer cells and alteration in kinetics of target cell lysis:
Clinical implicationsfor oral precancerous|esions. Oral Pathol
Oral Med Oral Surg and Endo 1990;70(4):458-61.

Paissat DK. Oral submucous fibrosis. Int J Oral Surg 198;10:
307-12.

Canniff JP, Harvey W. Oral submucousfibrosis: Itspathogenesis
and management. Br Dent J 1986;160:429-34.

23.

24.

25.

26.

27.

28.

29.

30.

3L

Borle RM, Borle SR. Management of oral submucous fibrosis:
A conservative approach. J Oral Maxillofac Surg 1991;49:
788-91.

KhatariaSK, Singh SP, Kulshreshtha V. The effects of placenta
extract in management of oral submucousfibrosis. Indian Journal
of Pharmacology 1992;24:181-83.

Lai DR, Chen HR, Lin LM, Huang YL, Tsa CC. Clinica
evaluation of different treatment methods for oral submucous
fibrosis. A 10-year experience with 150 cases. J Oral Pathol
Med 1995;24:402-06.

Yeh CY. Application of the buccal pad of fat to the surgical
treatment of oral submucousfibrosis. Int JOral Maxillofac Surg
1996;25:130-33.

Maher R, Aga P, Jhonson N, Rengaswamy S, Saman W.
Evaluation of multiple micronutrient supplementation in the
management of oral submucous fibrosis in Karachi, Pakistan.
Nutrition and Cancer 1997;27(1):41-47.

Haque MF, Meghji S, Nazir R, Harris M. Interferon gamma
(IFN-y) may reverse oral submucousfibrosis. JOral Pathol Med
2001;30:12-21.

Ta YS, Liu BY, Wang JT. Oral administration of milk from
cows immunized with human intestinal bacteria leads to
significant improvements of symptomsand signsin patientswith
oral submucous fibrosis. J Oral Pathol Med Nov 2001;30(10):
618-25.

Kumar A. Efficacy of lycopene in the management of oral
submucous fibrosis. Oral surgery, Oral Medicine, Oral
Pathology, Oral Radiol Endod 2007;103:214-15.

VaidyasS, SharmaVK. Ora submucousfibrosis. World Article
Ear Nose Throat Feb 2009;2(1).

602

% JAYPEE



