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            Abstract

            
               
Oral leukoplakia is the most common precancerous lesion of the oral mucosa. WHO defined it as a lesion which has a white patch
                  or plaque on the oral mucosa that cannot be removed by scraping and cannot be classified clinically or microscopically as
                  another disease process. Management of oral leukoplakia should begin with elimination of predisposing habit. There are currently
                  different approaches in the management of Leukoplakia such as scalpel surgery, systemic carotenoids and antioxidants, electro
                  cauterization, cryotherapy and Lasers. Even though on-surgical options are preferred choice of treatment, it takes time to
                  achieve complete regression of lesion and sometimes may not achieve complete resolution. On the other hand, conventional surgical
                  techniques are invasive and cause trauma to the patient. Excision of precancerous oral lesions using LASER offers comparative
                  advantages over traditional scalpel excision. Laser is an acronym for Light Amplification by stimulated emission of radiation.
                  It is surgical technique which excises the targeted tissue using emission of a monochromatic light of specific wavelength.
                  Because of this property, laser excision of the tissue results in complete bloodless field of surgery, reduced chances of
                  post-surgical inflammation and infections and hence better treatment compliance of the patients towards the surgery. This
                  is one of the important goals for management of oral potentially malignant disorders. We present two case reports of homogeneous
                  leukoplakia treated using diode lasers of wavelength 810nm with follow-up. Both cases did not report any post-operative discomfort
                  or inflammation. The aim of this case report is to highlight the importance of laser excision with minimal complications and
                  better treatment outcomes. 
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               Introduction

            Oral leukoplakia is a potentially malignant lesion encountered by oral diagnosticians very commonly. If not treated in time,
               malignant transformation may occur following a series of mutations. Malignant transformation always complicates management
               of such lesions. Along with pharmacotherapeutic agents, surgical treatment options are also available. Even though surgical
               resection is one of the widely accepted treatments for oral leukoplakia, some of its shortcomings are now pushing the clinicians
               more towards newer and convenient technologies like electro cautery, laser resection etc. However, these may be invasive,
               painful and scarring to the patient. LASERS offer the perfect solution to this. 
            

            Lasers offer the least intraoperative hemorrhage with minimal trauma to the patient during and after the procedure. It is
               safe to use, involves bloodless field of surgery, and has rapid and satisfactory post-operative healing. In this case report,
               we aim to highlight the significance of laser resection with minimal complications in treating oral potentially malignant
               lesions. 
            

            We present two cases of homogenous leukoplakia surgically treated by laser excision with complete follow up. 

         

         
               Case Report 1

            A 53-year old male patient reported to OPD of Dental College and Hospital with a chief complaint of a white patch on left
               side of inner cheek since past 3-4 months. Patient had habit of tobacco chewing with lime 8-10 times a day since 10-11 years.
               Clinical examination revealed a widely spread, diffuse, non-scrappable keratotic patch on the left buccal mucosa measuring
               4 x 3.5 cms in size. Based on clinical examination, provisional diagnosis of homogeneous leukoplakia was made. Incisional
               biopsy was performed under local anesthesia. Histopathological examination confirmed the diagnosis of homogeneous leukoplakia.
               Excision was done using Zolar™ photon diode laser of wavelength 810nm with entire set up including fiber stripper, fiber cleaver
               and protective eyewear using pulse mode. The laser unit was operated by a well -functioning foot control machine and the entire
               extent of the lesion was ablated steadily with a smooth finger grip. Follow up post 15 days after surgery revealed that healing
               was satisfactory and patient was completely asymptomatic. 
            

            
                  
                  Figure 1

                  Profile of the patient

               
[image: https://typeset-prod-media-server.s3.amazonaws.com/article_uploads/124aeeb9-9a34-4e01-98d9-ccb6dac26370/image/12476083-4700-4bf8-be76-cb05d173c989-uimage.png]

            

            
                  
                  Figure 2

                  Leukoplakia on left buccal mucosa
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                  Figure 3

                  Laser excision of the lesion
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                  Figure 4

                  Laser excision of the lesion
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                  Figure 5

                  Surface of mucosa immediately after excision
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                  Figure 6

                  Charred tissue obtained from the lesion
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               Case Report 2

            A 47-year old male patient reported to OPD of Dental College and Hospital with a chief complaint of pain in lower right posterior
               region of the jaw. Examination revealed severe occlusal caries with 46 with a periapical abscess. Clinical examination also
               revealed presence of a single, raised, well-defined non-scrappable, linearly spread, densely keratotic plaque for which a
               diagnosis of homogeneous leukoplakia was made. Vital staining was performed using toluidine blue staining. There was heavy
               uptake of stain indicating higher indicating a higher risk of dysplastic changes. Incisional biopsy was performed under local
               anesthesia. Histopathological examination revealed presence of a hyperkeratotic lesion with mild dysplasia. Complete excision
               was done using Zolar™ photon diode laser of wavelength 810nm with entire set up including fiber stripper, fiber cleaver and
               protective eyewear using pulse mode. The laser unit was operated by a well -functioning foot control machine and the entire
               extent of the lesion was ablated steadily with a smooth finger grip. Follow up post 15 days after surgery revealed that healing
               was satisfactory and patient was completely asymptomatic. Antibiotic cover was prescribed for 5 days. 
            

            
                  
                  Figure 7

                  Profile of the patient
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                  Figure 8

                  Homogenous leukoplakia on left buccal mucosa
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                  Figure 9

                  IOPA of the patient showing periapical abscess with moderate to severe bone loss
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                  Figure 10

                  Toluidine blue staining of the lesion
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                  Figure 11

                  Laser excision of lesion
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                  Figure 12

                  Oral mucosa post laser excision
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                  Figure 13

                  Healing of oral mucosa 5 days after surgery
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               Discussion

            The term ‘Leukoplakia’ was coined by Schwimmer in 1977. Clinically, the presentation varies from being focal to covering extensive
               part of oral mucosa; and from faint white plaques to very thick, opaque, heavily keratinized appearance. Diagnosis of leukoplakia
               is mainly clinical, and treatment depends upon the degree of extension of the lesion. Elimination of the causative agent is
               first and foremost option towards management. The two cases reported here had a positive history of placing smokeless tobacco
               in the buccal mucosa and had extensive, raised lesions of leathery consistency extending across the entire mucosa on the affected
               side.
            

            Management of leukoplakia includes diverse modalities such as surgical and non-surgical treatment options. Non-surgical treatment
               includes administration of variety of drugs whereas surgical treatment includes conventional surgery using scalpel practiced
               traditionally. However, higher chances of post-operative infection, pain and scarring post suturing make it an unpleasant
               experience. Introduction of Laser technology has handed the oral diagnostician a new tool to perform surgery with minimal
               pain and discomfort and faster healing. For soft tissue ablation, CO2, diode lasers and Neodymium: yttrium-aluminum garnet (Nd: YAG) lasers are used most commonly. Due to its design, laser technique
               allows a site specific approach without damaging any part of adjacent mucosa in minimally invasive manner. The Laser probe
               ablates the tissue precisely covering its entire extent. Post-operative healing is rapid and usually yields satisfactory results.
               The biggest advantage of laser is that it provides minimal intraoperative hemorrhage with less post-operative inflammation
               and minimal scarring. However, one of the pitfalls of laser techniques is that no tissue is available for histological examination
               post-surgery unlike conventional surgical technique. Nonetheless, laser resection of potentially malignant lesions like leukoplakia
               offers better clinical results with least complications. 
            

            Literature suggests that surgical resection with Lasers is a better appreciated surgical method for leukoplakia in past few
               years.1  Ishi et al2  conducted a study on 97 lesions of oral leukoplakia with an aim to assess the rate of recurrence and malignant transformation
               following laser resection. Their results revealed that only 1.2% patients treated with laser reported malignant transformation
               and the rate of recurrence was found to be 29%. The malignant transformation was highest seen in tongue lesions followed by
               gingival lesions. Based on the results, they concluded that management of oral leukoplakia with lasers lessens not only recurrence
               and malignant transformation, but also postoperative dysfunction. Hence, laser surgery is an excellent treatment procedure
               for management of potentially malignant lesions. Similarly, in a case series reported by Katara et al,3  five patients with diagnoses of arteriovenous malformation, homogeneous leukoplakia, mucocele, traumatic fibroma, and erosive
               lichen planus were treated with a diode laser of wavelength 940nm. On the basis of regular follow up, they observed that complete
               healing of the lesion was rapidly achieved with minimal discomfort. Hence, they concluded that soft tissue lasers provide
               higher precision, a clean surgical field with minimal blood loss, accelerated wound healing, and fewer postoperative complications.
               These findings are consistent with the cases reported in this article, where the treatment yielded excellent results and minimal
               complications. In addition, both the patients were symptom free in the follow up period recorded. Nammour et al4 evaluated cases of leukoplakia treated using CO2 laser excision following which they concluded that laser treatment offers significantly the highest success rate. 
            

            Previous studied have reported good post-operative healing with no complications in case of laser resection of leukoplakia.2, 3, 4, 5, 6 Wladimir Gushiken de7  in their reported analysis of 37 cases of laser excision of leukoplakia, reported that in 13/37 patients, leukoplakia recurred;
               and 8/37 patients, a malignant transformation occurred. Frame et al. have reasoned that the new epithelium formed after laser
               application which migrates from the periphery to cover the wound may originate from an area of potentially unstable mucosa
               thereby explaining the recurrence. Hence, even though effective, laser treatment cannot avoid the clinical outcome of recurrence
               or malignancy. In our cases, both cases were evaluated after 1 week, 15 days and 1 month, and, did not report any post-operative
               pain, swelling, edema, or any other complications and painless procedure also enhanced their compliance towards treatment.
               Thus, an important goal of using Lasers is to achieve removal of the lesion with minimal risk of malignancy in the future.
               
            

         

         
               Conclusion

            Application of Lasers in potentially malignant lesions such as leukoplakia is advantageous, because the tissue reaction is
               usually superficial in the form of hyperkeratosis and chances of invasion into underlying mucosa are comparatively very few.
               Management of leukoplakia using Lasers provides an economical, less traumatic technique with minimal post-operative complications.
               The ease in handling Lasers provides better manipulation and visibility of the surgical field. Cases treated with laser excision
               of leukoplakia should be closely monitored for recurrence and should be followed up periodically in order to examine development
               of any new lesion. In conclusion, Laser surgery is a state of the art technology that best aligns with the desired outcomes
               for treatment of oral potentially malignant lesions such as leukoplakia. 
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