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            Abstract

            
               
Context: Pterygium is a wing-shaped, fibrovascular proliferation of the bulbar conjunctiva which crosses the limbus and causes encroachment
                  over the cornea. It is mainly treated by surgical excision. Management options for pterygium include conjunctival autografting,
                  and the use mitomycin C, amniotic membrane graft, 5-fluorouracil, anti-vascular endothelial growth factor (anti-VEGF) agents,
                  and β-irradiation along with excision, to avoid recurrence.
               

               Aims: To compare the efficacy and safety of conjunctival autograft (CAG) transplantation and dry amniotic membrane graft (AMG)
                  transplantation in pterygium excision surgery.
               

               Settings and Design: Prospective comparative study.
               

               Materials and Methods: The study was done on 43 eyes of 43 patients. CAG was transplanted on 23 patients & dry AMG was transplanted on 20 patients.
                  All patients were followed up on day 1, day 7, 1 month and 6 months post operatively. On each visit pterygium recurrence,
                  graft retraction, necrosis and visual outcomes were noted from all the patients.
               

               Statistical Analysis Used: Fisher exact test.
               

               Results: 28(65%) were males while 15(35%) were females. Most of the patients were <40 years of age. During the follow up period,
                  best corrected visual acuity of 3(7%) patients remained same and improved in 40(93%) patients. CAG group had 2(8.69%) while
                  dry AMG group had 4(20%) recurrences (p value = 0.39, non-significant).
               

               Conclusions: Although both the groups showed low recurrence rate but recurrence rate was more in dry AMG group as compared to conjunctival
                  autograft group.
               

               Key Messages: AMG is not always the best option for treating pterygium, but in some situations—such as those with extensive pterygium,
                  conjunctival scarring etc.—it may be more advantageous for the patient.
               

            
         

         
            Keywords

            Pterygium, Conjunctival autograft (CAG), Amniotic membrane graft (AMG)

         

         
            © This is an open access article distributed under the terms of the Creative Commons Attribution License (https://creativecommons.org/licenses/by/4.0/) which permits unrestricted use, distribution, and reproduction in any medium, provided the original author and source are
            credited.
            
         

         

      

      
         
               Introduction

            Pterygium is a wing-shaped, fibrovascular proliferation of the bulbar conjunctiva that crosses the limbus and causes encroachment
               over the cornea.1, 2 The encroachment of the corneal surface may result in considerable visual morbidity, including corneal opacity, irregular astigmatism,
               corneal redness, irritation and foreign body sensation.2, 3 It is situated in the interpalpebral area. The most common site for pterygium formation is the nasal limbus. Pterygium formation
               has been associated with outdoor occupation and activities, most likely as a result of exposure to ultraviolet (UV) radiation,
               in numerous studies.4, 5 
            

            Pterygium is primarily treated through surgical excision. Recurrence is the main challenge with pterygium surgery. Conjunctival
               autografting, mitomycin C, amniotic membrane grafting, 5-fluorouracil, anti-vascular endothelial growth factor (anti-VEGF)
               medicines along with excision, are most commonly used management options for pterygium.
            

            Bare sclera excision refers to the removal of a pterygium without fixing the remaining defect. The bare sclera approach is
               no longer advised due to its high rate of recurrence (38% to 88%).6 Apart from its simplicity and short surgery time, this procedure has no advantages.7 
            

            Conjunctival autografts (CAG) procedure involves removing the pterygium and utilizing the patient's own grafted conjunctiva
               to close the remaining defect and fix it with fibrin glue or sutures. Both superior and inferior conjunctival autografts may
               be used, although the ipsilateral superior conjunctiva is most frequently used.8

            Amniotic membrane graft (AMG) is another technique for covering exposed sclera after pterygium removal. Due to their anti-inflammatory
               qualities, stimulation of epithelial development, and suppression of transforming growth factor β (TGF-β) signaling and fibroblast
               proliferation, AMGs accelerate healing and lower recurrence rates.6, 9 
            

         

         
               Materials and Methods

            
                  Study design

               Prospective comparative study.

            

            
                  Study duration

               1 year.

            

            
                  Sample size

               43 patients with pterygium, who gave proper informed consent and fulfilled the below mentioned inclusion and exclusion criteria
                  were selected for our study among the patients who attended the outpatient Department of Ophthalmology. This study was approved
                  by institutional review board.
               

            

            
                  Inclusion criteria

               
                     
                     	
                        Age 21-70 years.

                     

                     	
                        Any type of pterygium excluding recurrent pterygium with proper grading.

                     

                  

               

            

            
                  Exclusion criteria

               
                     
                     	
                        Patient not willing to give consent

                     

                     	
                        Eyes with any ocular surface disease (squamous cell neoplasia etc.)

                     

                     	
                        Patient with major systemic co-morbidities (Diabetes Mellitus, Hypertension etc.)

                     

                  

               

            

            
                  Technique of pterygium excision

               Local anaesthetic agent was given using proper sterile technique, the eye was prepared and draped. The pterygium head was
                  separated from the cornea by blunt dissection. By using a Westcott scissors, the body of the pterygium was dissected from
                  the limbus and excised toward the fornices. Fibrous adhesions between the underlying muscle and pterygium were removed carefully.
                  The sclera was exposed, after the pterygium was extensively excised. Minimum wet-field cautery was done to achieve hemostasis
                  at the area of the pterygium. Remaining tissues over the corneal surface were cleaned by scraping with a BP blade. 
               

            

            
                  Technique of graft transplantation

               After removal of pterygium, grafts were implanted by using following methods:

            

            
                  CAG

               The globe was rotated to expose the supero-temporal conjunctiva. The supero-temporal bulbar conjunctiva was carefully taken
                  to obtain a free graft of the right size without harming the Tenon capsule beneath. Over the exposed sclera, the autograft
                  was applied in the proper anatomical orientation. By using interrupted 10-0 nylon sutures, grafts were then sutured to the
                  surrounding conjunctiva and episclera. The donor site was left unsutured.10, 11 
               

            

            
                  AMG

               The membrane was removed from the preservation media and sized appropriately to cover the bare sclera. It was thoroughly washed
                  with balanced salt solution. The membrane was spread over the bare sclera so that the epithelial surface was on top. By using
                  interrupted 10-0 nylon sutures, it was sutured to the surrounding conjunctiva and episclera (Figure  1, Figure  2).10

            

         

         
               Results

            
                  
                  	
                     Total 43 patients were taken for evaluation. (Table  1). 
                     

                  

                  	
                     28(65.1%) were males and 15(34.9%) were females. In CAG group; 15 males and 8 females were present while in Dry AMG group;
                        13 males and 7 females were present. 
                     

                  

                  	
                     Major presenting complaints were: discomfort (10, 23.2%), presence of the fleshy mass in white portion of the eye (9, 20.9%),
                        redness (9, 20.9%), foreign body sensation (5, 11.6%) and diminished vision (2, 4.6%). Some patients had cosmetic complaints
                        also (8, 18.6%).
                     

                  

                  	
                     23 (53.4%) of the patients had previously used topical medications to treat this fleshy mass.

                  

                  	
                     Most of the patients (n=28) had preoperative best corrected visual acuity between 6/9 - 6/12 (Table  2). There was improvement of best corrected visual acuity in patients after pterygium surgery. Best corrected visual acuity
                        of 21 patients (91%) improved by one or more line & remained same in 2 patients (9%) in CAG group while in AMG group; it improved
                        by one or more line in 19 patients (95%) and remained same in 1 patient (5%). However, there was no statistical difference
                        between two groups (p value=1).
                     

                  

                  	
                     Grafts of two patients were displaced. One in the second and the other in the sixth post-operative follow up visit. 

                  

                  	
                     At the two-week postoperative period, two patients had sutural granulomas, which improved after suture removal and topical
                        steroid therapy.
                     

                  

                  	
                     During the follow up period, best corrected visual acuity of 3(7%) patients remained same and improved in 40(93%) patients
                        after 6 months of follow up period. 
                     

                  

                  	
                     CAG group had 2(8.69%) while dry AMG group had 4(20%) recurrences (Table  3). There was no statistical significance (p value= 0.39).
                     

                  

               

            

            

            
                  
                  Figure 1

                  Clinical photograph of patient showing primary temporal pterygium
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                  Figure 2

                  Intraoperative photograph of same patient showing AMG with interrupted 10-0 nylon suture
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                  Table 1

                  Age distribution of patients

               

               
                     
                        
                           	
                              
                           
                            Age group (years)

                           
                        
                        	
                              
                           
                            CAG

                           
                        
                        	
                              
                           
                            Dry AMG

                           
                        
                     

                     
                           	
                              
                           
                            21-30

                           
                        
                        	
                              
                           
                            4

                           
                        
                        	
                              
                           
                            3

                           
                        
                     

                     
                           	
                              
                           
                            31-40

                           
                        
                        	
                              
                           
                            9

                           
                        
                        	
                              
                           
                            8

                           
                        
                     

                     
                           	
                              
                           
                            41-50

                           
                        
                        	
                              
                           
                            5

                           
                        
                        	
                              
                           
                            4

                           
                        
                     

                     
                           	
                              
                           
                            51-60

                           
                        
                        	
                              
                           
                            3

                           
                        
                        	
                              
                           
                            4

                           
                        
                     

                     
                           	
                              
                           
                            61-70

                           
                        
                        	
                              
                           
                            2

                           
                        
                        	
                              
                           
                            1

                           
                        
                     

                  
               

            

            

            
                  
                  Table 2

                  The pre operative visual acuity of patients

               

               
                     
                        
                           	
                              
                           
                            Visual acuity

                           
                        
                        	
                              
                           
                            Frequency

                           
                        
                        	
                              
                           
                            Percentage

                           
                        
                     

                     
                           	
                              
                           
                            6/9

                           
                        
                        	
                              
                           
                            17

                           
                        
                        	
                              
                           
                            39.5

                           
                        
                     

                     
                           	
                              
                           
                            6/12

                           
                        
                        	
                              
                           
                            11

                           
                        
                        	
                              
                           
                            25.5

                           
                        
                     

                     
                           	
                              
                           
                            6/18

                           
                        
                        	
                              
                           
                            9

                           
                        
                        	
                              
                           
                            20.9

                           
                        
                     

                     
                           	
                              
                           
                            6/24

                           
                        
                        	
                              
                           
                            3

                           
                        
                        	
                              
                           
                            6.9

                           
                        
                     

                     
                           	
                              
                           
                            6/60

                           
                        
                        	
                              
                           
                            3

                           
                        
                        	
                              
                           
                            6.9

                           
                        
                     

                     
                           	
                              
                           
                            Total

                           
                        
                        	
                              
                           
                            43

                           
                        
                        	
                              
                           
                            100

                           
                        
                     

                  
               

            

            

            
                  
                  Table 3

                  Recurrences in CAG group anddry AMG group

               

               
                     
                        
                           	
                              
                           
                            No. of patients

                           
                        
                        	
                              
                           
                            Procedure

                           
                        
                        	
                              
                           
                            Recurrence

                           
                        
                     

                     
                           	
                              
                           
                            23

                           
                        
                        	
                              
                           
                            CAG

                           
                        
                        	
                              
                           
                            2(8.69%)

                           
                        
                     

                     
                           	
                              
                           
                             20

                           
                        
                        	
                              
                           
                            Dry AMG

                           
                        
                        	
                              
                           
                            4(20%)

                           
                        
                     

                  
               

            

         

         
               Discussion

            Ophthalmologists continue to have serious concerns about pterygium recurrence despite various methods and advancements in
               microsurgery. Although surgical management is the only option for the pterygium, the availability of numerous adjuvant therapies
               for the pterygium in the present era shows that there isn't a single satisfactory and widely accepted therapy option for it.
            

            In our study, we found that the majority of patients were under 40 years old and came from a variety of occupational backgrounds,
               from farmers to IT professionals. Pterygium may develop as a result of increased computer use among workers, UV radiation
               exposure, and dust exposure among farmers.
            

            Males predominated in a research done by Pandey et al.12 (males, 1051, 75.1%; females, 349, 24.9%). In our study, where 28 participants were male (65.1%) and 15 participants were
               female (34.9%), similar results were also seen. It implies that males are exposed to the external atmosphere more than females
               are, proving that the environment is mostly responsible for pterygium production.
            

            In this study, we found that although 40 (93%) patients' best corrected visual acuity increased, 3 (7%) patients' best corrected
               visual acuity remained the same. Similar findings were made by Allan et al.13 who examined 93 eyes' preoperative and 3-month postoperative unassisted visual acuities on the Snellen chart. They discovered
               that in 86 out of 93 instances, the unaided visual acuity was either unchanged or enhanced, whereas seven eyes displayed a
               deterioration in visual acuity on the Snellen chart. Astigmatism, cataracts, or retinal disease were all contributing factors
               to the loss in visual acuity.
            

            In order to compare the outcomes of conjunctival autograft and dry amniotic membrane graft using nylon 10-0 suture during
               pterygium excision surgery, this study was conducted. Conjunctival autografting had a considerably reduced recurrence risk
               of pterygium following initial excision than AMG, according to a meta-analysis by Li et al.14 According to Prabhasawat et al.,15 conjunctival autograft transplantation had a longer time to recurrence than AMG and had considerably higher recurrence rates
               for treating primary, recurrent, and all forms of pterygia. Similar findings were found in our study as well, where the CAG
               group had 2 (8.69%) recurrences whereas the dry AMG group had 4 (20%).
            

         

         
               Conclusion

            
                  
                  	
                     AMG has been demonstrated to be less effective than CAG or, at best, comparable to conjunctival autografting (CAG) in the
                        treatment of pterygium.
                     

                  

                  	
                     Despite these findings, this method is still useful in the management of pterygium. 

                  

                  	
                     AMG can be used to fill extensive ocular surface abnormalities, such as in areas of big pterygium. 

                  

                  	
                     AMG is particularly advantageous when the conjunctiva cannot be harvested due to fibrosis or when the bulbar conjunctiva should
                        be preserved for potential glaucoma filtering surgery in the future. 
                     

                  

                  	
                     Dry AMG has also been demonstrated to promote the retention of beneficial factors that provide the membrane with advantageous
                        qualities and to provide higher maintenance of structural and biochemical integrity. Additionally, dry AMG is stable and portable,
                        making it a worldwide accessible option for usage in the medical and defense sectors.
                     

                  

                  	
                     Therefore, even though using AMG to treat pterygium is not always the best option, there are some situations in which doing
                        so could be most advantageous for the patient.
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