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ABSTRACT
Aim: The aim of this systematic review was to retrieve and analyze various clinical studies investigating systemic antioxi-

dants and natural agents in the management of oral submucous fibrosis.
Material and method: Literature search was carried out utilizing various search engines and electronic databases such as 

PubMed, SCOPUS, Science Direct from January 2000 to June 2018. The identified articles were independently screened accord-
ing to set criteria for selection of titles. The full text articles retrieved were assessed for eligibility and the studies meeting the 
criteria were assessed for qualitative and quantitative evidence. 

Results: The electronic searches yielded a total of 164 articles and among these 19 full text articles were selected and 
assessed. Antioxidants and other natural agents were seen to be more beneficial in improving mouth opening, burning sensation 
and pain associated with the lesion in OSMF patients proving to be more reliable treatment modalities. 

Conclusion: Although various studies indicates that antioxidants and natural agents appear to be effective in management of 
OSMF, the high degree of heterogeneity and minimal data in the present review does not provide a credible evidence to support 
these observations.
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INTRODUCTION

Oral submucous fibrosis (OSMF) is defined by Pindborg and his 
colleagues as "an insidious chronic disease affecting any part of the oral 
cavity and sometimes pharynx. Although occasionally preceded by and/
or associated with vesicle formation, it is always associated with jux-
taepithelial inflammatory reaction followed by fibroelastic changes in 
the lamina propria, with epithelial atrophy leading to stiffness of the oral 
mucosa causing trismus and difficulty in eating." OSMF is a long stand-
ing enfeebling, premalignant condition affecting the oral mucosa, pha-
ryngeal mucosa and upper digestive tract, characterized by limited 
mouth opening because of inflammatory changes and underlying fibrot-
ic changes affecting the submucosal tissues1,2). Susrutha in primitive 
medicine system, illustrated an entity resembling to OSMF as "vidari",  
under the umbrella of mouth and throat diseases3). In 1952, Schwartz 
interpreted a condition affecting the oral mucosa as "atrophia idiopathi-
ca mucosa oris"4). The name OSMF was framed by Joshi in the year 
19535). The pathogenesis of OSMF is not surely understood, but the 

causative factor is believed to be multifactorial. OSMF is broadly relat-
ed with alkaloids and tannins in areca nut, which assume a noteworthy 
part in the etiology of OSMF. The propensity for betel quid biting is 
rehearsed predominately in the Indian subcontinent from quite a while2). 
These stimulate the production of collagen, tough fibrinous protein 
which leads to rigidity of mucous membrane and orofacial musculature. 
The tongue is not involved frequently because of its rich vascularity. 
The mouth opening becomes limited and in severe cases, only a button 
size opening may be seen6-9). Atrophy and scarring of the mucosal tissues 
associated with pain during deglutition may be observed. Atrophy of the 
mucosa may result in ulceration frequently, and may progress to malig-
nancy in severe cases7,10).

The propensity for betel quid biting is observed predominately in 
the Indian subcontinent from quite a while2). The prevalence rate in 
India is evaluated to be around 0.2% to 0.5% and predominance by gen-
der orientation differing from 0.2-2.3% in men and 1.2-4.57% in 
women11-14) OSMF is hypothecated to exhibit an increased rate of malig-
nant transformation, ranging from 2.3% to 7.6%15). OSMF has a compli-
cated pathophysiology and different components, for example, con-
sumption of excess spices, nutritional inadequacies, hereditary suscep-
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tiveness, diversified salivary components, autoimmune diseases and col-
lagen disorders are proposed to play a role in the etiology of OSMF13). 
Areca nut and its components are the widely recognized causative 
agents. The flavanoids contained in areca nut are thought to have some 
direct effect on the collagen metabolism. Alkaloids result in the accu-
mulation of collagen16).

OSMF is portrayed by burning of oral mucosa and blanching of the 
oral cavity, ulcerative lesions, pain, decreased flexibility and loss of 
tongue papillae, depigmentation of oral mucosa, and dynamic diminish-
ment of mouth opening17,18). Nasal twang as a result fibrosis of nasophar-
ynx and hearing disability due to stenosis of eustachian tube might be 
seen in the advanced phase. Most of the OSMF patients report with 
non-reversible moderate-to-severe condition. OSMF might be seen con-
currently with oral leukoplakia and other pre-cancerous and cancerous 
conditions such as squamous cell carcinoma17). Increased existence of 
OSMF in subjects with squamous cell carcinoma, histological diagnosis 
of cancer without any clinical evidence in OSMF, increased frequency 

of epithelial dysplasia and high predominance of leukoplakia among 
OSMF, demonstrates the precancerous nature. The controversy over the 
commencement of malignancy in OSMF because of epithelium or of 
connective tissue is questionable till date14,19,20).

MATERIALS  AND  METHODS

This review was carried out by all the six contributors with an aim 
to systematically retrieve and analyze clinical studies investigating anti-
oxidants and natural agents in the management of OSMF. The authors 
performed an electronic search of various English databases like 
PubMed SCOPUS, and Science Direct from January 2000 to June 2018. 
The MESH keywords were Antioxidants, Curcumin, Lycopene, 
Aloevera, Micronutrients, Vitamins, Nutritional supplements combined 
with OSMF. Thus identified titles and abstracts through the search 

Table 1. Inclusion and exclusion criteria for selection the articles
Inclusion Criteria

•	Randomized clinical trials mentioning the use of antioxidants and natural agents for management of OSMF.

•	Randomized clinical trials in the management of OSMF including a group intervened with systemic antioxidants and natural agents by randomization.

•	Randomized clinical trials in which effect of systemic antioxidants and natural agents on signs and symptoms of OSMF could be distinctly recognised. 
Exclusion Criteria

•	Review articles regarding management of OSMF.

•	Studies with no clear characterization of subjects, with no clear intervention and outcomes

Table 2. Studies regarding management of oral submucous fibrosis with curcumin
 30 subjects An improvement of 82.50%, 83.33%, 66.10%, and 
 Group A: > 35 mm 71.67% was seen in groups A, B, C, and D, respectively. 
Agarwal et al., Group B: Between 30 and 35 mm An improvement of in mouth opening of group A -10.4 
201425) Group C: Between 20 and 30 mm mm group B, -1.4 mm group C, -2.3 mm, group
 Group D: < 20 mm D -6.5 mm was seen
 Turmix (curcumin 300 mg and piperine 5 mg) 

Yadav et al., 40 patients randomly divided into 2 groups. Complete resolution of burning sensation was noted 
2014.26) Group 1: treated with weekly intralesional injection of 4 mg Dexamethasone & 1500 I.U with turmix. The mean increase in interincisal distance
 Hyaluronidase was 3.13 mm and 1.25 mm respectively in groups 1 & 2.

 Group 2: 2 Curcumin tablets (Turmix 300 mg) per day orally for 3 months each

 30 patients The test group showed notable increase in mouth open
Hazarey et al, Two groups: 15 patients in each group. ing compared t control group. In relation to VAS scale 
201527) Test group: Longvida (curcumin) lozenges of 2 g daily with spicy and normal food the average reduction was 
 Control group: Tenovate ointment (clobetasol propionate  64 and 77 as compared to 34 and 64 respectively in
 (0.05%) along with mouth exercises for 3 months controls

 129 patients treated for 3 months Grp I - 20: Turmeric oil(100 mg) + Turmeric Significant relief in burning sensation was within Group   
 extract (500 mg) 6 tabs/day 3.6 gms, III Only 1 patient showed oral opening improvement
 GrpII -20: leoresin(120 mg) + Turmeric extract (600 mg) 5 tabs/day 3.6 gms of more than 15 mm
 GrpIII -20: Oleoresin of turmeric (50 mg) + 250 mg of mixture of betel leaf Group VII (Turmeric extract (500 mg) showed the most
 extract + catechu extract 6 tabs/day 0.3 gms statistically significant difference between micronuclei
Karjodkar et al., GrpIV -24: Turmeric extract + Betel leaf extract + Catechu + Cinnamic acid (500 mg) count before and after treatment.
2016.28) 3 tabs/day 1.5 gms
 Grp V- 10: Betel leaf extract (150 mg)
 2 tabs/day 0.3 gms, Grp VI-10: Catechu extract (150 mg) 2 tabs/day 0.3 gms, 
 GrpVII- 25: Turmeric extract (500 mg) 3 tabs/day 1.5 gms

 60 patients The results showed significant decrease in VAS value
Nigam et al., The burning sensation was noted on VAS scale on the first visit. The patients were given  after the treatment. In comparison of the medians,
201729) tablet Turmix by the investigators to be taken twice daily for 15 days along with the median value of VAS after treatment was rom 
 topical application of turmeric and honey in a paste form by cotton applicator 2---3 times 7 pre-treatment to 4 post treatment. The mean value 
 daily. After 15 days, patients were recalled and the VAS score was recorded. also showed reduction from 6.91 to 3.98

 60 patients were divided randomly into Group A and Group B. Group A individuals were Lycopene showed better results than curcumin in 
Saran et al., treated with 4 mg of lycopene and Group B individuals were given 300 mg of curcumin improving mouth opening; both the drugs were equally
2018.30) thrice daily for 3 months. Both the groups were assessed in terms of mouth opening and effective in decreasing burning sensation in OSMF
 burning sensation. patients.
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engines were independently screened by first and second investigators 
according to set inclusion and exclusion criteria for selection of 
abstracts. Full text articles of the selected abstracts were retrieved by the 
third investigator and further retrieval of titles / abstracts was done by 
cross---referencing of full text articles. The full text articles were 
assessed for eligibility by the all the contributors and the selected stud-
ies are assessed for the quality of their reporting.

RESULTS  AND  DISCUSSION

The electronic searches yielded a total of 164 articles and among 
these 19 full texts were identified through manual search which were 
independently screened according to set inclusion and exclusion criteria 
for selection of Titles / abstracts (Table.1). The investigators were not 
blinded to journal names or authors. 

Therapeutic approaches to alleviate the symptoms have been 
employed, but none of them proved to be successful till date. Medical 
management is usually symptomatic and frequently addressed at 
enhancing the mouth opening. Specific methodologies constitutes of 
adopting local and systemic steroid therapy, placental extracts, 
Interferon gamma, pentoxifylline, lycopene, surgical excision, etc. But 
each of these modality are known to have its own confinements8,9).

Numerous therapeutic and surgical treatment approaches have been 
advocated for alleviating the symptoms, but no specific management 

approach is as of now satisfactory. Caniif et al. have stated that the med-
ical therapy of OSMF is both experimental and inadmissible15). The ini-
tial step of preventive measure ought to be to instruct the patient for the 
discontinuation of the habit, through education, counseling and advoca-
cy. Various drugs such as, steroids, placental extracts, IFN γ, lycopene, 
pentoxifylline, surgical excision, laser removal, etc., have proved to be 
relieve the symptoms, with their own limitations and are transcendently 
specified towards improving mouth flexibility and opening. Maherr et 
al., have shown notable improvement in jaw opening of 41% of the 
individuals with multiple minerals and micronutrients21). Whereas, Borle 
et al., demonstrated amelioration in symptoms of OSMF but inconse-
quential progression in mouth opening with vitamin A22). Singh et al. 
have observed symbolic improvement in jaw opening, hyperkeratosis, 
pain and lesion size with the usage of oxitard capsules9). Sudarshan et 
al,. have shown positive improvement in the jaw opening with aloe 
vera23). Lycopene has also showed significant improvement in mouth 
opening in the study conducted by Karemore et al.24), Shetty et al., have 
exhibited the effectiveness of spirulina as an antioxidant adjuvant to 
corticosteroid injection in the management of OSMF, showing highly 
significant improvement in mouth opening and burning sensation16).

Antioxidants and other natural agents were seen to be more benefi-
cial in improving mouth opening, burning sensation and pain associated 
with the lesion in OSMF patients proving to be more reliable treatment 
modalities. They can be used as a promising household treatment 
modality for OSMF and help as a control for the progression of the dis-
ease. This systematic review explored and updated the current medical 

Table 3. Studies regarding management of oral submucous fibrosis with lycopene
 83 participants,   Mouth opening was significantly improved with an
Kumar et al., group A, n = 21: 16 mg of lycopene daily in 2 equally divided doses  average increase of 3.4 mm, 4.6 mm and 0 mm for groups
200731) group B, n = 19: 16 mg of lycopene daily in 2 equally divided doses and were given A, B and C, respectively. Complete relief from burning
 intralesional injections of betamethasone (2 1-mL ampules of 4 mg each) twice weekly, sensations within 2 weeks, whereas only one patient
 group C, n = 18: placebo capsules 58 patients completed the trial  from the placebo group reported a similar improvement

 12 adult patients  Reduction in the burning sensation and an increase in the
 Group 1: Very early case  mouth opening were noted
Gowda et al., Group 2: Early cases (7 patients)
201132) Group 3: Moderately advanced cases (5 patients). Each patient was given lycored twice
  daily for 3 months, where each capsule contained 2000 μg of lycopene. The responding
 patients continued to take lycopene for an additional 3 months.

 45 patients  The results were statistically significant between Group
 Group A: Oral lycopene (lycostar) 16 mg O.D + bi-weekly intralesional  A and C and Group B and C. There was significant
Selvam et al., dexamethasone & hyaluronidase.   increase in mouth opening among all the 3 groups.
201333) Group B: oral antioxidant capsules (Multivitamin A---Z soft capsules) O.D + bi-weekly
 intralesional Dexamethasone & Hyaluronidase.
 Group C (n = 15): bi-weekly intralesional Dexamethasone & Hyaluronidase.

 60 subjects  The group which recieved aloe vera had a significant
 All patients-Lycostar capsules bid + Capsule Becosules---Z od during the treatment and  improvement in most symptoms of OSMF com
 upto 6 month post-treatment + physiotherapy for mouth opening 4-5 times / day  pared with the non-aloe vera group, in both the
Alam et al., Medicinal group-: submucosal injections twice/ week of hyaluronidase (1500 IU) for the medicinal and surgical categories.
201334) first 3 weeks. Followed by submucosal injection twice/week of hyaluronidase 
 (1500 IU) & 4 mg for the next 7 weeks. Surgical group-surgical excision of fibrotic 
 bands. Each treatment category  (medicinal and surgical) was randomly divided
 into 2 groups, A and B, having an equal number of patients---application
 of aloe vera gel. 

 30 study subjects  Complete relief of burning sensation in all patients of both
 grade III and IV  were included and randomly divided into 2 groups consisting of 15 the groups, There was significant increase in mouth
Kaur et al., each: Group A (oral lycopene with biweekly intralesional steroids and hyaluronidase), opening among both groups. The patients in the group B 
201635) Group B (biweekly intralesional steroids and hyaluronidase alone). Mouth opening and had increased moth opening than the group A patients.
 burning sensation were recorded from baseline to 6 weeks. Cases were followed up to The results were statistically significant
 3 and 6 months.

 120 subjects divided equally in 2 groups, Group A (oxitard group) and   Improvements in mouth opening and tongue protrusion 
Patil et al., Group B (lycopene group). Group A was administered 2 oxitard capsules twice daily and were significant in Group A. Pain associated with the 
201836) Group B was given 8 mg lycopene in 2 divided doses of 4 mg for 3 months. lesion, difficulty in swallowing and speech significantly
   improved in the Group A. No significant improvement in
   burning sensation among the 2 groups.
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(i.e., non-surgical) interventions available for the management of 
OSMF. This review is valuable in terms of identifying opportunities to 
provide recommendations for future research, in terms of the popula-
tions to research, the types of interventions needed and the types of out-
comes to be measured. 

The summary of various studies regarding the antioxidants and 
other natural agents in the management of oral submucous fibrosis has 
been summarized in tables 1-3.

CONCLUSION

Although various studies indicate that antioxidants and various nat-
ural agents appear to be effective in management of OSMF, the high 
degree of heterogeneity and limited amount of data in the present 
review does not provide a credible evidence to support these observa-
tions. Further high quality randomized controlled trials are needed to 
evaluate the role of various antioxidants and other natural agents in 
management of OSMF.

REFERENCES

 1) Pindborg JJ, Sirsat SM. Oral submucous fibrosis. Oral Surg Oral Med Oral Pathol. 
1966; 22: 764-79.

 2) Cox SC, Walker DM. Oral submucous fibrosis. A review. Aust Dent J. 1996; 41: 294-9.
 3) Kale AD, Mane DR, Shukla D. Expression of transforming growth factor â and its cor-
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