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            Oral squamous cell carcinoma (OSCC) is the most common subtype of malignant tumor of the oral cavity.1 In India, oral cancer is the commonest cancer in males.2 Although there have been great advances in the diagnosis and treatment of OSCC in recent years, the 5-year survival rate
               for advanced oral cancer patients has remained approximately 20.0%.3

            Oral lesions like leukoplakia, erythroplakia and submucosal fibrosis are common precursors of malignancy.4 Histologically, leukoplakic lesions show hyperparakeratosis or hyperorthokeratosis and/or epithelial hyperplasia, whereas
               nearly all erythroplakia reveal some degree of epithelial dysplasia and carcinoma in situ.4 Surgical treatment of leukoplakia or other oral precancerous lesions may be performed either through conventional surgery,
               electrocauterization, laser ablation, or cryosurgery. Recurrence of leukoplakia with dysplasias after surgical treatment has
               been reported in 10-35% of cases.5 Large oral precancerous lesions treated by total surgical excision frequently result in scar formation.6

            Photodynamic therapy (PDT) is another effective treatment modality for human oral cancerous lesions because it can be used
               repeatedly without cumulative side effects, results in little or no scar formation, with low penetration capability, can treat
               multifocal lesions and can be administered to patients with pacemakers and bleeding tendency.7 Photodynamic therapy has been used to good effect in basal cell carcinoma, bowen’s disease, actinic keratosis and all stages
               of head and neck cancer.7, 8 Image-guided interstitial PDT has been successfully used in advanced head and neck tumors.9 
            

            Photodynamic therapy is a recent, promising treatment option for superficial nonmelanoma skin cancers with comparable effectiveness
               to traditional therapies.9, 10 ALA-PDT has been used for treatment of oral cancerous and precancerous lesions with relatively good clinical outcomes.11, 12  The probable mechanisms of PDT action on skin tumors are direct light effect, vascular, and/or immunologic mechanisms leading
               to tumor ablation.13  Photodynamic therapy induces early, intense damage to the epithelial cells, strongly suggesting a direct cytotoxic effect
               as the main mechanism of tumor cell death.13 
            

            A total of 60 mg∕kg dose of 5-ALA is administered orally in three fractions (20 mg∕kg each) at hourly intervals. Red light
               delivery started 15 min after the third dose. Light-emitting diode (LED) light (∼640 nm peak) is delivered to the target lesion
               using a flexible optical fiber attached to a portable LED light source. The total light dose was 100J∕cm2, fractionated into 10-min periods of light delivery with 2-min breaks, proceeding until the total light dose had been delivered
               (approximately three fractions total=100J/cm2). The LED light spot covered the lesion as well as a margin of normal tissue.  After the procedure, patients remains in subdued
               lighting in a side room on the ward for 24 h after photosensitizer administration, followed by re-adaptation to indirect sunlight
               for increasing periods while still an in-patient. Blood investigations were repeated 24 hours after PDT.
            

            A repeat biopsy of the treated site is taken after 7-10 days of PDT treatment to evaluate the response of therapy, fixed in
               formalin, paraffin embedded and 3-5 micron thick sections prepared for histological examination using hematoxylin and eosin
               staining (H&E). Histopathologic analysis of the site of treatment can help to determine the pattern of necrosis, tumor response
               by lymphocytic cell infiltrate, the extent of healing by fibrosis & scar formation, angiogenesis and apoptosis. 
            

            The common PDT induced changes seen on histopathologic biopsy are zonal, lymphocytic tumor response, angiogenesis, healing
               by fibrosis & scar tissue formation, apoptosis, red cell extravasation and neutrophilic infiltrate. The definite pattern of
               necrosis, extent of angiogenesis and scarring and the amount of inflammatory cell response can help in the prognostification
               of PDT treated micro-invasive squamous cell carcinoma of the oral cavity. 
            

         

         
               
               Conflict of Interest
               
            

            None.

         

      

      
         
               References

            
                  
                  
                     
                        1 
                              

                     

                     Acharya, S & Tayaar, AS,   (2012). Analysis of clinical and histopathological profiles of oral squamous cell carcinoma in young Indian adults: a retrospective
                        study. J Dent Sci, 7(3), 224–30. 10.1016/j.jds.2012.05.005

                  

                  
                     
                        2 
                              

                     

                     Chan, MY, Chou, MY, Lee, LT, Cheng, CS, Hsiao, YL & Wong, YK,   (2012). Prevalence of obstructive sleep apnea in patients with squamous cell carcinoma of the tongue following ablation
                        surgery. J Dent Sci, 7(3), 245–9.
                     

                  

                  
                     
                        3 
                              

                     

                     Forastiere, A, Koch, W, Trotti, A & Sidransky, D,   (2001). Head and neck cancer. N Engl J Med, 345(26), 1890–900.
                     

                  

                  
                     
                        4 
                              

                     

                     Neville, B W, Damm, D D, Allen, CM & Bouquot, JE,   (2009). Epithelial Pathology. In: Oral and Maxillofacial Pathology (3rd Edn. ed.).  Philadelphia: Saunders Elsevier. (pp. 388–98) 
                     

                  

                  
                     
                        5 
                              

                     

                     Fan, KF, Hopper, C, Speight, PM, Buonaccorsi, G, Macrobert, AJ & Bown, SG,   (1996). Photodynamic therapy using 5-aminolevulinic acid for premalignant and malignant lesions of the oral cavity. Cancer, 78(7), 1374–83. 10.1002/(SICI)1097-0142(19961001)78:7<1374::AID-CNCR2>3.0.CO;2-L

                  

                  
                     
                        6 
                              

                     

                     Chen, HM, Chen, CT, Yang, H, Lee, MI, Kuo, MYP & Kuo, YS,   (2005). Successful treatment of an extensive verrucous carcinoma with topical 5-aminolevulinic acid-mediated photodynamic
                        therapy. J Oral Pathol Med, 34(4), 253–6.
                     

                  

                  
                     
                        7 
                              

                     

                     Salim, A, Leman, J A, Mccoll, J H, Chapman, R & Morton, C A,   (2003). Randomized comparison of photodynamic therapy with topical 5-fluorouracil in Bowen’s disease. Br J Dermatol, 148(3), 539–543.
                     

                  

                  
                     
                        8 
                              

                     

                     Chen, HM, Yu, CH, Lin, HP, Yang, H, Kuo, RC & Chiang, Cp,   (2010). Successful treatment of an early invasive oral squamous cell carcinoma with topical 5-aminolevulinic acid-mediated
                        photodynamic therapy. J Dent Sci, 5(1), 36–40. 10.1016/S1991-7902(10)60006-2

                  

                  
                     
                        9 
                              

                     

                     Anand, S, Honari, G, Paliwal, A, Hasan, T & Maytin, EV,   (2009). Enhancement of tumor responsiveness to aminolevulinate-photodynamic therapy (ALA-PDT) using differentiation-promoting
                        agents in mouse models of skin carcinoma. Proc SPIE, 7380.   10.1117/12.822972

                  

                  
                     
                        10 
                              

                     

                     Kessel, D,   (2015). Apoptosis and associated phenomena as a determinants of the efficacy of photodynamic therapy. Photochem Photobiol Sci, 14(8), 1397–402. 10.1039/c4pp00413b

                  

                  
                     
                        11 
                              

                     

                     Lou, PJ, Jager, HR, Jones, L, Theodossy, T, Bown, SG & Hopper, C,   (2004). Interstitial photodynamic therapy as salvage treatment for recurrent head and neck cancer. Br J Cancer, 91(3), 441–6. 10.1038/sj.bjc.6601993

                  

                  
                     
                        12 
                              

                     

                     Shramana, MB, Soha, ES, Anmol, M, Charles, AM, Sweta, P & Stephen, GB,   (2020). Photodynamic Therapy in Primary Breast Cancer. J Clin Med, 483(9), 1–11. 10.3390/jcm9020483

                  

                  
                     
                        13 
                              

                     

                     Fabrizio, F, Greco, A, Cesinaro, AM, Surrenti, T, Peris, K & Vaschieri, C,   (2008). Pathologic changes after photodynamic therapy for Basal cell carcinoma and Bowen disease: a histologic and immunohistochemical
                        investigation. Arch Dermatol, 144(2), 186–94.
                     

                  

               

            

         

      

      

   EPUB/nav.xhtml

    
      Photodynamic therapy in the treatment of early squamous cell carcinoma of the oral cavity 


      
        		
          Content
        


      


    
  

