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            Abstract

            
               
Background: Periodontitis is an inflammatory disease which results by the interaction between bacteria leading to inflammation and destruction
                  of the connective tissue attachment apparatus. Flap surgeries are most frequently employed treatment modality for deep periodontal
                  pockets. Over the decades, many suture materials like silk and nylonare being used for the approximation of the flaps. In
                  the present scenario of periodontal advancements, fibrin glue manifests to be a great alternative to flap approximation with
                  better clinical and histological results.
               

               Aim & Objectives: This randomized clinico-histological study aims to compare the healing of modified flap operation when approximated with Silk
                  suture and N-butyl cyanoacrylate bioadhesive.
               

               Materials and Methods: Thirty patients were recruited in this clinico-histological study. In Group A, surgical site was approximated by 3-0 black
                  braided silk sutures (@TRUSILK) and in Group B, N-butyl cyanoacrylate bioadhesive (@EPICLOS) was used by driplets for flap
                  approximation. Patients were recalled for removal of sutures and any cyanoacrylate present after 1 week of surgery. All the
                  parameters (clinical and histological) were taken at baseline and at 7th day.
               

               Results: On intra and inter group comparison all the clinical parameters i.e., Gingival index (GI), Papillary Marginal Attachment (PMA)
                  Index, Turesky-Gilmore-Glickman modification of Quigley Hein Plaque Index (TQHPI), Wound healing index (WHI) and histological
                  parameters i.e., inflammatory cells and vascularity shows significant reduction at 7th day in group B (N-butyl-cyanoacrylate).
               

               Conclusion: N-butyl-cyanoacrylate (Group B) is more effective in reducing the clinical and histological parameters than Silk sutures (Group
                  A).
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               Introduction

            Periodontitis is caused by the interaction between bacteria that infect the periodontal pockets and their epithelial lining
               resulting in inflammatory reactions and destruction of the connective tissue attachment apparatus of the disease.1 The periodontal flap surgeries are one of the most routinely used surgical treatment modality, specifically in deep periodontal
               pockets.2 The flap approximation post-surgery is essential for reattachment.3 Over the decades, various suture materials like silk, catgut, polylactic acid and nylon are used for the flap closure, but
               many problems are in correlation with the use of sutures in periodontal flap surgeries.4 With the advancements in periodontal surgeries, fibrin glue proves to be an excellent alternative for flap approximation
               with better clinical and histological results. Hence, the overall purpose of this clinico-histological study is an attempt
               to clinically compare and histologically evaluate the healing of periodontal flaps when approximated with silk sutures and
               N-butyl cyanoacrylate.5

         

         
               Materials and Methods

            This study was accomplished in the Periodontology department, Seema Dental College and Hospital, Rishikesh, Uttarakhand with
               the approval of ethical committee. The subjects were selected from out-patient department. The study included the patients
               of age 25-60 years including both genders, periodontitis with probing pocket depth (PPD) of ≥5mm and clinical attachment level
               loss and patients who were maintaining good oral hygiene. The study excluded pregnant females or lactating women, patients
               with tobacco intake history in and/or smoking, allergic reaction or hypersensitivity to the product utilized in the study
               and uncooperative patients.
            

            
                  Study design

               Sample size: 30 patients were recruited for the study. Modified flap operation given by Kirkland, 1931 was performed for pocket reduction
                  therapy and the patients were then be randomly allotted into 2 groups (A & B) for the clinico-histological study.
               

               Group A- The surgical site was closed using simple loop with 3-0 black braided silk sutures (@TRUSILK)(Figure  3).
               

               Group B- The surgical site was closed by the application of N-butyl-cyanoacrylate bioadhesive (@EPICLOS) (Figure  2) which was applied by driblets on the flap margins.
               

               All the patients recalled for suture removal and any bioahesive present after 1 week of surgery. GI, PMA Index, TQHPI and
                  WHI were recorded for two groups at baseline and at 7th day. For histological parameters, the gingival tissue secured from the interdental tooth region of both the groups (A and B), which is further fixed and stained
                  for assessment of healing. Gingival tissue was histologically examined and healing rates were compared for both the groups
                  on the basis of epithelium, inflammatory cells, connective tissue and vascularity.
               

               
                     
                     Figure 1

                     Armamentarium used
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                     Figure 2

                     N-Butyl cyanoacrylate
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                     Figure 3

                     3-0 Black braided silk suture
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                     Figure 4

                     Personal protective equipment
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               Results

            All the parameters scores were statistically analyzed. For intra and intergroup comparison paired and unpaired ‘t’ test was
               used respectively. In this clinic-histological study mean difference in GI scores on intragroup comparison from baseline to
               7th day were statistically significant in both the groups with p<0.001. On intergroup comparison, Group II showed lesser mean
               scores indicating better gingival health with Epiclos (Table  1). PMA index scores on intragroup comparison from baseline to 7th day were statistically significant in both the groups with
               p<0.001(Table  2). On intergroup comparison, Epiclos had lesser mean scores than Silk group. The mean TQHPI scores on intragroup comparison
               from baseline to 7th day were statistically significant in two groups with p<0.001. On intergroup comparison, mean values
               shows statistically significant difference between the two groups (Table  3). Compairing two groups (Trusilk & Epiclos), mean healing index scores at 7th day of Group I and Group II was significant
               (Table  4). The mean values of Group I (Trusilk) and Group II (Epiclos) for Inflammatory cells were recorded which was lesser for epiclos
               (Table  5). The mean values of Group I (Trusilk) and Group II (Epiclos) for vascularity were recorded which was significantly greater
               in group I.
            

            
                  
                  Table 1

                  Intergroup comparison of Mean Gingival index for Group A versus Group B for 7 days interval (Trusilk vs Epiclos)
                  

               

               
                     
                        
                           	
                              
                           
                            Parameter

                           
                        
                        	
                              
                           
                            Groups

                           
                        
                        	
                              
                           
                            Mean ± Std. Deviation

                           
                        
                        	
                              
                           
                            Mean Difference from baseline

                           
                        
                        	
                              
                           
                            t value

                           
                        
                        	
                              
                           
                            P value

                           
                        
                     

                     
                           	
                              
                           
                            Mean Gingival Index

                           
                        
                        	
                              
                           
                            Group I

                           
                        
                        	
                              
                           
                            1.292 ± 0.148

                           
                        
                        	
                              
                           
                            0.267 ± 0.040

                           
                        
                        	
                              
                           
                            6.570

                           
                        
                        	
                              
                           
                            <0.001*

                           
                        
                     

                     
                           	
                              
                           
                            Group II

                           
                        
                        	
                              
                           
                            1.036 ± 0.153

                           
                        
                     

                  
               

            

            

            
                  
                  Table 2

                  Intergroup comparison of Papillary Marginal Attachment Index for Group A versus Group B for 7 days interval (Trusilk vs Epiclos)
                  

               

               
                     
                        
                           	
                              
                           
                           
                              Parameter
                              
                           

                           
                        
                        	
                              
                           
                            Groups

                           
                        
                        	
                              
                           
                            Mean + Std. Deviation

                           
                        
                        	
                              
                           
                            Mean Difference from baseline

                           
                        
                        	
                              
                           
                            t value

                           
                        
                        	
                              
                           
                            P value

                           
                        
                     

                     
                           	
                              
                           
                           
                              Papillary Marginal AttachmentIndex
                              
                           

                           
                        
                        	
                              
                           
                            Group I

                           
                        
                        	
                              
                           
                            71.266 ± 15.438

                           
                        
                        	
                              
                           
                            20.733 + 5.211

                           
                        
                        	
                              
                           
                             3.979

                           
                        
                        	
                              
                           
                            <0.001*

                           
                        
                     

                     
                           	
                              
                           
                            Group II

                           
                        
                        	
                              
                           
                            50.533 ± 12.999

                           
                        
                     

                  
               

            

            
                  
                  Table 3

                  Intergroup comparison of Turesky-Gilmore-Glickman modification of Quigley Hein Plaque Index for Group A versus B for 7 days
                     interval (Trusilk vs Epiclos)
                  

               

               
                     
                        
                           	
                              
                           
                            Parameter

                           
                        
                        	
                              
                           
                            Groups

                           
                        
                        	
                              
                           
                            Mean + Std. Deviation

                           
                        
                        	
                              
                           
                            Mean Difference from baseline

                           
                        
                        	
                              
                           
                            t value

                           
                        
                        	
                              
                           
                            P value

                           
                        
                     

                     
                           	
                              
                           
                           
                              Turesky-Gilmore-Glickman modification of 
                               QHPI
                              
                           

                           
                        
                        	
                              
                           
                            Group I

                           
                        
                        	
                              
                           
                            1.260 ± 0.154

                           
                        
                        	
                              
                           
                            0.246 ± 0.063

                           
                        
                        	
                              
                           
                            3.870

                           
                        
                        	
                              
                           
                            0.001*

                           
                        
                     

                     
                           	
                              
                           
                            Group II

                           
                        
                        	
                              
                           
                            1.014 ± 0.192

                           
                        
                     

                  
               

            

            

            
                  
                  Table 4

                  Intergroup comparison of Healing Index for Group A versus Group B for 7 days interval (Trusilk vs Epiclos)
                  

               

               
                     
                        
                           	
                              
                           
                           
                              Parameter
                              
                           

                           
                        
                        	
                              
                           
                            Groups

                           
                        
                        	
                              
                           
                            Mean + Std. Deviation

                           
                        
                        	
                              
                           
                            Mean Difference from baseline

                           
                        
                        	
                              
                           
                            t value

                           
                        
                        	
                              
                           
                            P value

                           
                        
                     

                     
                           	
                              
                           
                           
                              Healing Index
                              
                           

                           
                        
                        	
                              
                           
                            Group I

                           
                        
                        	
                              
                           
                            1.107 ± 0.105

                           
                        
                        	
                              
                           
                            0.082 + 0.030

                           
                        
                        	
                              
                           
                            2.692

                           
                        
                        	
                              
                           
                            0.012*

                           
                        
                     

                     
                           	
                              
                           
                            Group II

                           
                        
                        	
                              
                           
                            1.025 ± 0.052

                           
                        
                     

                  
               

            

            

            
                  
                  Table 5

                  Intergroup comparison for inflammatory cells for Group A versus Group B for 7 days interval (Trusilk vs Epiclos)
                  

               

               
                     
                        
                           	
                              
                           
                           
                              Parameter
                              
                           

                           
                        
                        	
                              
                           
                            Groups

                           
                        
                        	
                              
                           
                            Mean + Std. Deviation

                           
                        
                        	
                              
                           
                            Mean Difference from baseline

                           
                        
                        	
                              
                           
                            t value

                           
                        
                        	
                              
                           
                            P value

                           
                        
                     

                     
                           	
                              
                           
                           
                              Inflammatory
                              
                           

                           
                        
                        	
                              
                           
                            Group I

                           
                        
                        	
                              
                           
                            22.800 ± 8.71

                           
                        
                        	
                              
                           
                            10.000 ± 2.591

                           
                        
                        	
                              
                           
                            3.858

                           
                        
                        	
                              
                           
                            .001*

                           
                        
                     

                     
                           	
                              
                           
                            Group II

                           
                        
                        	
                              
                           
                            12.800 ± 4.98

                           
                        
                     

                  
               

            

            
                  
                  Table 6

                  Intergroup comparison for vascularity for Group A versus Group B for 7 days interval (Trusilk vs Epiclos)
                  

               

               
                     
                        
                           	
                              
                           
                            Parameter

                           
                        
                        	
                              
                           
                            Groups

                           
                        
                        	
                              
                           
                            Mean + Std. Deviation

                           
                        
                        	
                              
                           
                            Mean Difference from baseline

                           
                        
                        	
                              
                           
                            t value

                           
                        
                        	
                              
                           
                            P value

                           
                        
                     

                     
                           	
                              
                           
                            Vasculature

                           
                        
                        	
                              
                           
                            Group I

                           
                        
                        	
                              
                           
                            6.868 ± 3.522

                           
                        
                        	
                              
                           
                            3.533 ± 1.021

                           
                        
                        	
                              
                           
                            3.459

                           
                        
                        	
                              
                           
                            0.002*

                           
                        
                     

                     
                           	
                              
                           
                            Group II

                           
                        
                        	
                              
                           
                            3.333 ±1.799

                           
                        
                     

                  
               

            

         

         
               Discussion

            Over the past several decades, periodontal therapy has been modified to achieve optimal health, function and aesthetics of
               the dentition. A variety of surgical techniques developed to restore the lost periodontal tissues due to destructive periodontal
               diseases.6  Over the decades, various suture materials like silk, catgut and polylactic acid are used for the flap approximation. Silk
               sutures are most commonly used for the approximation of wound edges, but it provides site for secondary infection due to its
               wicking effect. Therefore, need for an alternative is felt.7 The N-Butyl-2-cyanoacrylate has been widely used in dentistry as it provides immediate hemostasis, rapid adhesion to tissues
               in the presence of moisture as the molecules react and form a tight chain between the two surfaces which is to be bonded.8 In the present studyhealing assessment of periodontal flap when closed with 3-0 black braided silk suture and N-butyl cyanoacrylate
               bioadhesive was done and all the parameters were statistically analyzed using paired and unpaired ‘t’ test.9 In this study, on intergroup comparison, Group II showed lesser GI mean scores indicating better gingival health with Epiclos.
               Manimegalai AG et al checked efficacy of fibrin adhesive (Tisseel®) and silk suture on wound closure after periodontal surgical
               procedures where they concluded that there was a decrease in GI scores postoperatively in Tisseel® group than in cases treated
               with sutures.10 Which is further supported by Saquib AS et al where they concluded that GI score obtained at cyanoacrylate sites was lesser
               as compared to suture sites with statistical significance at seventh day indicating lesser gingival inflammation when approximated
               with cyanoacrylate.11 Kulkarni S et al. also concluded in their study that the GI scores of sutures and cyanoacrylates showed statistically significant
               difference at 7th day. In this study, PMA index scores on intragroup comparison from baseline to 7th day were statistically
               significant in both the groups with p<0.001.12 In accordance with a study conducted by AlJasser RN et al visible plaque index was used to evaluate the oral hygiene status
               and gingival health at baseline and throughout the study in which no statistically significant difference was seen between
               the two groups.13 Whereas Saquib AS et al. concluded that Plaque index score obtained at adhesive sites was lesser as compared to suture sites
               with statistical significance at seventh day indicating better plaque control when approximated with cyanoacrylate as compared
               to silk sutures.11 Whereas Surya S et al. demonstrated statistically significant lesser mean plaque score in cyanoacrylate group as compared
               to suture group.14 Compairing two groups (Trusilk & Epiclos) Pe´rez M et al concluded that healing index scores were better in N-butyl-2-cyanoacrylate
               based tissue adhesive. Healing of surgical wound was very good, bleeding was rapidly controlled, and no adverse effects (mucosal
               ulcerations, pain & discomfort) were observed.15 Whereas a study reported by Rewainy M et al showed no significant difference between two groups (3/0 silk suture and PeriAcryl
               90 group) in wound dehiscence assessment after 2, 3 and 7 days.16 Oladega AA et al in their randomized controlled study concluded that no significant difference was observed in the mean wound
               dehiscence between the two groups (cyanoacrylate adhesive and silk suture).17 A study conducted by Sagar P et al. reported that isoamyl cyanoacrylate can be used for approximation as inflammation and
               oedema were not present in maximum number of cases at the 15th postoperative day.18 Whereas Barreno AC et al. concluded in their histological evaluation that polymorphonuclear infiltrate was lower in cyanoacrylate
               when compared to other used materials. The mean values of Group I (Trusilk) and Group II (Epiclos) for vascularity were recorded
               which was significant.19  In accordance with the study conducted by Vastani A et al. patients biopsied on the seventh postoperative day for inflammatory
               cell infiltration and vascularity which were higher on the sutured side compared with the glued side.20

         

         
               Conclusion

            As per the results of this study, approximation of periodontal flap using silk suture and N-butyl-cyanoacrylate (bioadhesive)
               are effective in reducing the GI scores, PMA index scores, TQHPI index scores but use of N-butyl-cyanoacrylate is more effective.
               Both the treatment modalities have better score of WHI but the reduction in inflammation is more in bioadhesive group. On
               histological examination, number of inflammatory cells and vascularity is more in silk group as compared to bioadhesive group,
               whereas connective tissue fibers are more dense in bioadhesive group. On the other hand, Group B i.e., N-butyl-cyanoacrylate
               is more effective in reducing the clinical and histological parameters.
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