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            Abstract

            
               
Oral submucous fibrosis is a chronic, premalignant condition that is prevalent in Asian countries like India, Pakistan and
                  Srilanka. Oral cancer accounts for around 30% of the cancer cases in India. It is important to understand the prevalence of
                  the disease for its effective management. The aim of the study was to understand the prevalence of the condition and the popularity
                  of various treatment modalities used in its management, along with the prevalence of OSMF patients requiring prosthetic rehabilitation.
                  Case sheets of around 23,000 patients were reviewed from March 2019 to June 2020 out of which 100 patients were affected by
                  oral submucous fibrosis. To eliminate bias, all patients affected by the disease were included in the study. Epidemiological
                  data of the patient along with their ongoing treatment, was collected and tabulated in MS Excel sheet. The data was then analyzed
                  using IBM SPSS software version 23: The prevalence of OSMF in males was 92% while in females, it was 8%. The age group of
                  31-40 years was found to be most commonly affected, and pan chewing was observed to be the most common abusive habit amongst
                  OSMF patients. The most common treatment modality used was non-invasive methods within which antioxidant therapy was the most
                  popularly used modality. The increasing prevalence of OSMF amongst the younger population is a matter of great concern. The
                  present study shows the prevalence of OSMF in males, especially in the young and middle-aged population. Thus it is important
                  to increase awareness amongst the youth regarding the condition and to increase awareness amongst the dentists regarding the
                  various treatment modalities to effectively prevent and clinically manage such conditions.
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               Introduction

            Oral submucous fibrosis is a premalignant condition which is most popularly defined as, “an insidious, chronic disease affecting
               any part of the oral cavity and sometimes the pharynx. Although occasionally preceded by and/or associated with vesicle formation,
               it is always associated with juxta-epithelial inflammatory reaction followed by fibroelastic change of the lamina propria,
               with epithelial atrophy leading to stiffness of the oral mucosa and causing trismus and inability to eat  (Pindborg, 1966). Although it was established in the Indian literature as Vidari since the time of “Sushruta” (Gupta & Sharma, 1988), it was first reported among 5 East African women of Indian origin by Schwartz under the term, atrophia Idiopathica (Schwartz
               J: Arophica, idiopathica Tropica mucosa oris. London, England, one lth International Dental Congress, 1952).
            

            
                  
                  Figure 1

                  Pie chart showing the prevalence of OSMF is greater in males compared to females.
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            OSMF is usually found among Indians, Pakistanis, and Srilankans. It commonly affects the oral mucosa, the oropharynx, and,
               rarely, the larynx. The disease affects people across all genders and ages but is commonly found in the age group 20-40 years
               with a female predilection of 3:1  (Pindborg, 1965). When it affects patients with partial or complete edentulism, the task of restoring function becomes quite challenging.
               The condition is thought to be multi factorial in origin with a high incidence in people who chew areca-nut  (Angadi & Rao, 2010; Pindborg, 1965).
            

            
                  
                  Figure 2

                  Bar graph depicting the prevalence of OSMF in various age groups.
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            Other etiological factors playing a role in the disease are tobacco chewing, smoking, alcohol consumption, capsaicin in chillies,
               and deficiency of iron  (Ariga, Nallaswamy, Jain, & Ganapathy, 2018; Bhattacharya, Khaitan, Sarkar, & Sinha, 2016), zinc and multivitamins hypersensitivity, autoimmunity, genetic predisposition (HLA-A1 10, HLA-DR3, HLA-DR7 and haplotypes
               AIO/DR3, BS/DR3, and AlO/B8) (Canniff, Harvey, & Harris, 1986; Jyothi, Robin, Ganapathy, & Anandiselvaraj, 2017). The disease is characterized by blanching, stiffness and burning sensation of the oral mucosa. Eventually, fibrotic bands
               appear, involving buccal mucosa, soft palate, lips and tongue, leading to trismus (Pindborg, 1966). Hypomobility of the soft palate and tongue, loss of gustatory sensation, and occasionally, mild hearing impairment (Aziz, 2008) are the ancillary findings. The disease can be classified clinically into two phases:
            

            
                  
                  	
                     An eruptive phase which is characterized by the formation of vesicles, erythema, and a burning sensation.

                  

                  	
                     The fibrosis induction phase which is characterized by the disappearance of the vesicles, healing of the ulcers, decreased
                        burning sensation, and blanching and stiffness of the oral and oropharyngeal mucosa. These two phrases appear in a cyclic
                        manner. Any irritation of the oral mucosa leads to exacerbation of the disease, giving rise to an eruptive phase that leads
                        to further fibrosis.
                     

                  

               

            

            
                  
                  Figure 3

                  Bar graph depicting the prevalence of various habits in OSMF patients.
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            The hallmark of diagnosing OSF is clinical and histological. Clinically, one or more of the following symptoms should be present
               (Duraisamy et al., 2019; Wollina, Verma, Faridi, & Patil, 2015).
            

            
                  
                  	
                     Blanching  (Aziz, 2008; Morawetz, Katsikeris, Weinberg, & Listrom, 1987; Selvan & Ganapathy, 2016) of oral mucosa defined as a persistent, white, marble-like appearance of the oral mucosa, which may be localized, diffuse
                        or reticular.
                     

                  

                  	
                     The tough, leathery texture of the mucosa.

                  

                  	
                     Palpable, whitish, fibrous bands.

                  

               

            

            Oral submucous fibrosis has a high prevalence. In general, life expectancy has increased. Hence, there is a higher percentage
               of individuals reaching old age with OSMF at different grades of intensity. A well-fitted prosthesis helps OSMF patients with
               better esthetics, function and overall well-being; hence oral rehabilitation of OSMF patients is difficult but rewarding.
               A combination of effective treatment of the premalignant condition along with the use of newer technologies in prosthetic
               rehabilitation should be used for prosthetic management of OSMF patients.
            

            
                  
                  Figure 4

                  Bar graph depicting the between age and habit of the patient.

               
[image: https://typeset-prod-media-server.s3.amazonaws.com/article_uploads/73f0eeac-1795-4bdd-a4dc-2a71821be345/image/88531c20-fb84-4956-a7fd-ef517094da0b-upicture4.png]

            A wide range of treatments, such as local injections of steroids, hyaluronidase, human placental extracts, antioxidant therapy,
               multivitamin therapy  (Ganapathy, 2016; Maher, Aga, Johnson, Sankaranarayanan, & Warnakulasuriya, 1997), and physiotherapy, have been proposed for treatment of OSMF. Magnetic attachments and modifications of conventional denture
               designs using silicone liners along with sectional impression techniques can be used for easier prosthetic rehabilitation
               of patients  (Arora, Wazir, & Sharma, 2013; Subasree, Murthykumar, & Dhanraj, 2016). The aim of the study was to understand the prevalence of the condition and the popularity of various treatment modalities
               used in its management, along with the prevalence of OSMF patients requiring prosthetic rehabilitation. This will enable clinicians
               to manage such patients better and will result in greater clinician as well as patient satisfaction.
            

         

         
               Materials and Methods

            This study was carried out in a university setting at Saveetha Dental College and hospital, Chennai, India by the Department
               of Prosthodontics and Implantology. The study consisted of a data collector and 1 data reviewer. The disadvantage of the study
               was its geographical limitation. This study was approved by the institutional ethical board committee.
            

            
                  
                  Figure 5

                  Bar graph depicting the association between gender and habit of the patient.
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            Data of patients visiting the Saveetha Oral Medicine Department from June 2019–March 2020 was collected by the method of simple
               random sampling. A total of 376 case sheets were reviewed. Cross verification of error in data was done via telephonic conversation.
               Measure taken to minimize the sampling bias was that all case sheets of patients undergoing treatment for oral submucous fibrosis
               at the oral medicine department of Saveetha Dental College, Chennai were included. External validity is that it is applicable
               to the South Indian population.
            

            
                  
                  Figure 6

                  Bar graph depicting the percentage of OSMF patients requiring prosthetic rehabilitation.
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            The data collected was entered in MS Excel spreadsheet and tabulated. The data was imported in spss software version 23 and
               variables were defined. Statistical analysis of data was carried out using chi-square test analysis. Independent variable
               was oral submucous fibrosis while the dependent variables were age, gender, areca nut habit, tobacco/smoking habit, alcohol
               habit. Data transfer was done using spss software version 23.
            

            
                  
                  Table 1

                  Various treatment modalities used and their popularity.

               

               
                     
                        
                           	
                              
                           
                           
                              S.No
                              
                           

                           
                        
                        	
                              
                           
                           
                              Treatment modality
                              
                           

                           
                        
                        	
                              
                           
                           
                              Percentage
                              
                           

                           
                        
                     

                  
                  
                        
                           	
                              
                           
                           A

                           
                        
                        	
                              
                           
                           Habit Cessation

                           
                        
                        	
                              
                           
                           100%

                           
                        
                     

                     
                           	
                              
                           
                           B

                           
                        
                        	
                              
                           
                           Antioxidant Therapy

                           
                        
                        	
                              
                           
                           

                           
                        
                     

                     
                           	
                              
                           
                           

                           
                        
                        	
                              
                           
                           SM Fibro

                           
                           Antoxid

                           
                           Lycopene

                           
                        
                        	
                              
                           
                           82%

                           
                           4%

                           
                           3%

                           
                        
                     

                     
                           	
                              
                           
                           C

                           
                        
                        	
                              
                           
                           Nutritional Supplements

                           
                        
                        	
                              
                           
                           

                           
                        
                     

                     
                           	
                              
                           
                           

                           
                        
                        	
                              
                           
                           Iron

                           
                           Vitamin B12

                           
                        
                        	
                              
                           
                           9%

                           
                           13%

                           
                        
                     

                     
                           	
                              
                           
                           D

                           
                        
                        	
                              
                           
                           Intralesional Injection

                           
                        
                        	
                              
                           
                           

                           
                        
                     

                     
                           	
                              
                           
                           

                           
                        
                        	
                              
                           
                           Corticosteroid+Hyaluronidase

                           
                           Corticosteroid

                           
                        
                        	
                              
                           
                           15%

                           
                           8%

                           
                        
                     

                     
                           	
                              
                           
                           E

                           
                        
                        	
                              
                           
                           Mouth Exercise

                           
                        
                        	
                              
                           
                           

                           
                        
                     

                     
                           	
                              
                           
                           

                           
                        
                        	
                              
                           
                           Balloon Exercise

                           
                           Icecream Sticks

                           
                        
                        	
                              
                           
                           3%

                           
                           10%

                           
                        
                     

                  
               

            

         

         
               Results and Discussion

            A total of 23,000 case sheets were reviewed out of which 103 were found to be suffering from OSMF. Three patients were not
               included in the study as their treatment was ongoing and wasn't complete. In the present study, it is observed that out of
               the 99 subjects, 92 (92.93%) were male, and 7 (7.07%) were female. This shows a strong correlation between the disease and
               gender of the individual (Figure  1). In the present study, it is observed that the most commonly affected age group was 31-40 years, while the least affected
               was the age group of individuals above 60 years of age. Hence, it was observed that young to middle age people were more commonly
               affected, while the older population was least affected (Figure  2).
            

            In the present study, it was observed that out of 99 patients, around 40% were in the habit of taking pan, 29% were in the
               habit of taking areca nut, 14% were in the habit of taking Hans, 11% were in the habit of taking Gutka, and 6% were in the
               habit of taking Mawa (Figure  3). It was also observed that the most popularly used treatment modality was Habit cessation and pharmaceutically the most
               popularly used modality was Antioxidant therapy. The second most popular treatment modality was the use of intralesional injections
               and nutritional supplement (Table  1). In the present study, it was observed that the most common habit in the age group 31-40 years was panned consumption while
               in 41-50 year was areca nut consumptionFigure  4 Table  2. Although no significant association was found between gender, age and habit of the patients it was observed that consumption
               of pan was the most common habit amongst men while consumption of areca nut was the most common habit amongst women (Figure  5). In the present study, it is observed that 39.3% of OSMF patients required prosthetic rehabilitation while 60.61% patients
               didn’t (Figure  6), amongst which patients of age 41-50 years required it more frequently than others (Figure  7).
            

            
                  
                  Figure 7

                  Bar graph depicting the association between age of the OSMF patient and their requirement of prosthetic rehabilitation.
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            Yang assessed the prevalence, gender and age distribution of OSMF patients in Taiwan between January 1, 1996, and December
               31, 2013. It showed that the prevalence of OSMF increased significantly from 8.3 (per 10,000) in 1996 to 16.2 (per 10,000)
               in 2013 (P < 0.0001). Men had shown a significantly higher OSMF prevalence than women  (Ranganathan, Ganapathy, & Jain, 2017; Yang & Wang, 2018).
            

            
                  
                  Table 2

                  Association between Gender and Age of the patient and habits.

               

               
                     
                        
                           	
                              
                           
                           
                              Age (Yrs)
                              
                           

                           
                        
                        	
                              
                           
                           
                              Habit (Frequency)
                              
                           

                           
                        
                        	
                              
                           
                           
                              
                                 
                                 

                                    Statistical Analysis
                                    
                                 

                                 
                              
                           
                           
                        
                     

                     
                           	
                              
                           
                           
                              Gutka
                              
                           

                           
                        
                        	
                              
                           
                           
                              Hans
                              
                           

                           
                        
                        	
                              
                           
                           
                              Areca Nut
                              
                           

                           
                        
                        	
                              
                           
                           
                              Pan
                              
                           

                           
                        
                        	
                              
                           
                           
                              Mawa
                              
                           

                           
                        
                        	
                              
                           
                           
                              Pearson Chi-Square
                              
                           

                           
                        
                        	
                              
                           
                           
                              P-Value
                              
                           

                           
                        
                     

                  
                  
                        
                           	
                              
                           
                           <30 yrs

                           
                        
                        	
                              
                           
                           4

                           
                        
                        	
                              
                           
                           3

                           
                        
                        	
                              
                           
                           6

                           
                        
                        	
                              
                           
                           7

                           
                        
                        	
                              
                           
                           1

                           
                        
                        	
                              
                           
                           

                           
                        
                        	
                              
                           
                           

                           
                        
                     

                     
                           	
                              
                           
                           31-40 yrs

                           
                        
                        	
                              
                           
                           2

                           
                        
                        	
                              
                           
                           9

                           
                        
                        	
                              
                           
                           3

                           
                        
                        	
                              
                           
                           11

                           
                        
                        	
                              
                           
                           2

                           
                        
                        	
                              
                           
                           

                           
                        
                        	
                              
                           
                           

                           
                        
                     

                     
                           	
                              
                           
                           41-50 yrs

                           
                        
                        	
                              
                           
                           2

                           
                        
                        	
                              
                           
                           1

                           
                        
                        	
                              
                           
                           11

                           
                        
                        	
                              
                           
                           9

                           
                        
                        	
                              
                           
                           3

                           
                        
                        	
                              
                           
                           22.05

                           
                        
                        	
                              
                           
                           0.141

                           
                        
                     

                     
                           	
                              
                           
                           51-60 yrs

                           
                        
                        	
                              
                           
                           3

                           
                        
                        	
                              
                           
                           1

                           
                        
                        	
                              
                           
                           6

                           
                        
                        	
                              
                           
                           8

                           
                        
                        	
                              
                           
                           0

                           
                        
                        	
                              
                           
                           

                           
                        
                        	
                              
                           
                           

                           
                        
                     

                     
                           	
                              
                           
                           >60 yrs

                           
                        
                        	
                              
                           
                           0

                           
                        
                        	
                              
                           
                           0

                           
                        
                        	
                              
                           
                           1

                           
                        
                        	
                              
                           
                           3

                           
                        
                        	
                              
                           
                           0

                           
                        
                        	
                              
                           
                           

                           
                        
                        	
                              
                           
                           

                           
                        
                     

                     
                           	
                              
                           
                           
                              
                                 
                                 
Gender

                                 
                              
                           
                           
                        
                     

                     
                           	
                              
                           
                           Male 

                           
                        
                        	
                              
                           
                           10

                           
                        
                        	
                              
                           
                           14

                           
                        
                        	
                              
                           
                           23

                           
                        
                        	
                              
                           
                           36

                           
                        
                        	
                              
                           
                           6

                           
                        
                        	
                              
                           
                           4.11

                           
                        
                        	
                              
                           
                           0.39

                           
                        
                     

                     
                           	
                              
                           
                           Female

                           
                        
                        	
                              
                           
                           1

                           
                        
                        	
                              
                           
                           0

                           
                        
                        	
                              
                           
                           4

                           
                        
                        	
                              
                           
                           2

                           
                        
                        	
                              
                           
                           0

                           
                        
                        	
                              
                           
                           

                           
                        
                        	
                              
                           
                           

                           
                        
                     

                  
               

            

            A similar study was conducted in India by Sinor et al. (1990); Vijayalakshmi and Ganapathy (2016), which too displayed a greater prevalence of OSMF in males than in females. Male predominance in our study can be attributed
               to the easy accessibility of areca nuts and its products for males in comparison to females along with the changing lifestyles
               of youngsters in society. Similar results were also found in several other studies conducted within the Indian subcontinent
               (Hazarey, Erlewad, Mundhe, & Ughade, 2006; Pandya, Chaudhary, Singh, Singh, & Mehrotra, 2009). In this study, the peak incidence was at 31-40 years (31%), followed by >30 years (27%). The observation of present study
               was similar to study conducted by Nigam, who reported the maximum number of OSMF cases were in the age group of 36-40 years
               (Ganapathy, Kannan, & Venugopalan, 2017; Nigam et al., 2014).
            

            This could be because of increased social encounters and economic liberty at that age in a rapidly developing nation like
               India. Therefore, during that age, there is an increase in indulgence in various habits like consumption of gutka and pan
               masala, smoking, alcohol, etc., either to relieve stress, as a fashion or due to peer pressure. In the present study consumption
               of pan (a commercial preparation of areca nuts, lime, catechu and undisclosed coloring, flavoring, and sweetening agents)
               was found to be the most common habit amongst OSMF patients. Similar results were found in a study conducted by Ashok and Suvitha (2016); Shah and Sharma (2007). Similar results were also observed in a study conducted by Ali et al. (2013); Ashok, Nallaswamy, Begum, and Nesappan (2014) who had found that consumption of pan had more deleterious effects on the oral mucosa than other tobacco products. This could
               also be due to the use of slaked lime in the preparation of the pan, which increases the reactive oxygen species hence producing
               a greater deleterious effect than tobacco products consumed without slaked lime.
            

            The most popularly used line of treatment was habit cessation counseling and the use of antioxidant therapy. A study conducted
               by Singh (2004); Venugopalan, Ariga, Aggarwal, and Viswanath (2014) had proved that this method is the best line of treatment as the antioxidants help eliminate the free radicals which are
               responsible for causing genotype and phenotype mutation that cause neoplasms. This therapy also has high patient acceptance
               as it is a non-invasive and conservative form of treatment. As a secondary line of treatment and for a more holistic approach,
               it is essential to give the patients nutritional supplements like vitamin B12 and iron. A study conducted by Kannan and Venugopalan (2018); Ramanathan (1981) had observed that around 63% of the OSMF patients reporting had depressed serum iron levels while 50% of them had a vitamin
               B12 deficiency. Similar results were found in a study conducted by Wang et al. (2015). The deficiency of these essential vitamins and minerals could be due to inability to eat well because of the condition.
               Hence, consumption of nutritional supplements by OSMF patients is highly recommended.
            

            Physiotherapy such as mouth opening exercises is also advised by some clinicians for the management of OSMF. A study by Basha, Ganapathy, and Venugopalan (2018); Nidhi, Srikrishna, and Kumar (2019) observed that OSMF patients, when managed with supplemental therapy along with physiotherapy, showed great improvement in
               mouth opening when compared to patients who weren't advised physiotherapy. However, some clinicians state that physiotherapy
               helps only in cases which have undergone surgery, while some even argue that physiotherapy if done without surgery, can cause
               further fibrosis of the tissues and worsen the situation. Some clinicians also advise the use of intralesional injections
               with steroids to improve mouth opening of the patient. In a study conducted by Ajay et al. (2017); Ameer and Shukla (2012) it was observed that intralesional injections with triamcinolone in OSMF patients by giving biweekly submucosal injections
               of 40 mg triamcinolone for 12 weeks, patients subjectively showed improvement in symptoms and objectively increase in mouth
               opening was observed. However, such modalities have drawbacks too. There will be less patient acceptance, increased chances
               of infections, and they may prove to be more hazardous than conservative methods of treatment.Borle and Borle (1991) had also stated that intralesional injections of various drugs leads to aggravated fibrosis and pronounced trismus (Pindborg, Mehta, Gupta, & Daftary, 1968). The resultant worsening of this condition with submucosal injections was also attributable (Shah, 2016) to repeated needle stick injury to the soft tissues at multiple sites, clinical irritation from drugs being injected, and
               to the progressive nature of the disease. Hence, in the present study also we observe that though some patients are advised
               intralesional injections with corticosteroids, the majority of the patients are treated in a conservative manner with counseling,
               pharmaceutical therapy and nutritional support. 
            

            The management of a patient of OSMF is quite difficult, but complete or partial edentulousness further complicates the situation
               as it is difficult to carry out the clinical procedure needed in the construction of the prosthesis. In the present study,
               it was observed that about a third of the OSMF patients require some form of prosthetic rehabilitation. Preliminary management
               of the patient is essential before carrying out the procedures. Patients can be advised to use salivary substitute to overcome
               the xerostomia. Impression can be taken using flexible trays or sectional trays using elastomeric impression materials  (Fernandes, Mascarenhas, & Aras, 2009). In the case of sectional trays where the strength of the connecting mid line joint is inadequate, the impressions taken
               can become deformed. Polyether and polyvinyl siloxane are elastic impression materials that are self-adherent and advised
               in such cases  (Patil et al., 2017). In case of completely edentuless patients, complete sectional dentures with magnetic attachments can be fabricated too.
               Newer technologies like intraoral scanners can be explored for prosthetic management of OSMF patients; however, it is essential
               to understand the importance of holistic management of the patient, to achieve better patient satisfaction.
            

            The limitations of this study were that it was geographically limited. The sample size was also less. Hence, studies with
               larger sample size and longer duration of follow up are required to achieve conclusive data. The management of OSMF patients
               has been an enigma until now. Effective management is essential for patient survival and for a better quality of life. Hence,
               this study was important to understand the prevalence of the disorder, to help tackle it at the grass-root level by increasing
               awareness amongst the youth. The present study also helps us understand the effectiveness and drawbacks of several treatment
               modalities, thus helping clinicians in the more effective management of OSMF patients. The current study also explains the
               various technologies and materials available to carry out various clinical procedures in OSMF patients, thus allowing better
               dental treatment and increasing patient as well as clinician satisfaction.
            

         

         
               Conclusion

            Within the limitations of the present study, the occurrence of OSMF in pan chewers was greater compared to patients with other
               habits. High prevalence of OSMF, especially amongst men of middle age (31-40 years), was found. Conservative methods such
               as habit cessation and the use of antioxidants are most popularly used in its management. Since around one-third of OSMF patients
               require prosthetic rehabilitation, prosthodontists should focus on newer techniques and technologies to allow easy prosthetic
               rehabilitation of such patients.
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