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            Abstract

            
               
Purpose: To study epidemiology, biometry and visual outcomes (with or without posterior capsulorhexis) in cases of pediatric traumatic
                  cataract. 
               

               Materials and Methods: This was a prospective observational study conducted on 30 children of traumatic cataract belonging to an age group of less
                  than 16 years. All patients were subjected to detailed history and ocular examination. Patients underwent cataract surgery
                  with or without intraocular lens (IOL) implantation. Posterior capsulorhexis with posterior optic capture was done in all
                  patients presenting with primary posterior capsular opacity. All patients were followed up till 6 months and surgical outcomes
                  in terms of Best Corrected Visual Acuity (BCVA), and visual axis opacification (VAO) were observed. 
               

               Result: Firecracker injury was found to be the most common causal agent, followed by arrow and ball injuries. Males were more commonly
                  injured than females (70%:30%). Open-globe injury was more frequent than closed globe injury (CGI) (53.3%:46.7%). Anterior
                  capsular rupture was the most frequent preoperative complication. Mean axial length was 22.53 which was not significantly
                  different from the fellow eye. 3 patients were left aphakic, 10 patients underwent single piece IOL implantation and 16 patients
                  underwent multipiece IOL implantation. Anterior chamber IOL (ACIOL) was implanted in one case. Intraoperatively 6 patients
                  were found to have posterior capsular plaque and were implanted with multipiece IOL with posterior optic capture. Visual acuity
                  significantly improved in 21 out of 30 eyes from baseline after cataract surgery (p<0.001). 9 patients (30%) had posterior
                  capsular opacification (PCO) on follow up. 
               

               Conclusion: Posterior capsular opacity in pediatric traumatic cataracts can be effectively managed with posterior capsulorhexis and posterior
                  optic capture. 
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               Introduction

            Ocular trauma is one of the most common causes of visual morbidity which is associated with significant psychological as well
               as economic burden to not only patients but also to the society.1, 2, 3, 4 In India, ocular injuries account for approximately 20.53% among all injuries which may affect vison.5 Ocular trauma may be mechanical (open globe injury and closed globe injury) or non-mechanical, both of which may cause traumatic
               cataract.6 The mechanism of traumatic cataract following ocular injury is complex which may be due to rupture of the lens capsule or
               zonular ligament, the oscillation of lens cortex or disorder of lens metabolism caused by collision.7 
            

            Traumatic cataract may develop immediately or up to several years following injury. Based upon the mode of injury, shape and
               location of traumatic cataract may vary.8 
            

            With the advent of microsurgical techniques and better intraocular lens (IOL) designs, traumatic cataract can be managed effectively
               to provide better outcomes with fewer complications. However, cataract surgery, specially in the pediatric age group is associated
               with postoperative problems such as fibrinous uveitis, posterior capsular opacification (PCO), posterior synechiae, IOL decentration,
               pupillary capture, precipitates over IOL surface, and amblyopia.9 
            

            Visual outcome in such cases may depend upon numerous factors. Kuhn et al. developed the OTS (ocular trauma score) which may
               help in predicting visual outcome of traumatic eyes.10 However, studies reporting the outcome of traumatic cataract in pediatric age group are limited and thus, the present study
               was conducted to assess the epidemiology, biometry and visual outcomes (with or without posterior capsulorhexis) in cases
               of pediatric traumatic cataract. 
            

         

         
               Materials and Methods

            The study was conducted after taking approval from the institutional ethics committee. It was a hospital based, prospective,
               observational study conducted on 30 children diagnosed with traumatic cataract from December 2019 to June 2020. All patients
               aged < 16 years having unilateral traumatic cataract and their parents giving written informed consent were included in the
               study. Patients with bilateral cataract, those not willing for surgery or patients lost to follow up were excluded from the
               study. 
            

            Detailed data regarding socio-demographic variables such as age, gender and socioeconomic status was obtained from all the
               study participants. Data regarding time elapsed since injury, mode, type and nature of injury was obtained and documented
               in pretested semi structured questionnaire. All patients were subjected to detailed ocular examination including visual acuity
               and slit lamp examination of affected and fellow eye. The diagnosis and classification of ocular trauma was based on the Birmingham
               Eye Trauma Terminology (BETT) which is a standardized ocular trauma definition and classification system for mechanical eye
               injuries.11 Axial length measurement and corneal topography was done for all patients. IOL power was calculated using the Hoffer Q formula.
               Wherever required, additional investigations such as B scan ultrasonography, MRI or CT scans were carried out. Cataract extraction
               was performed along with primary repair, in case of open globe injuries, using phaco assisted lens aspiration and IOL was
               implanted. Posterior capsulorhexis with posterior optic capture was done in those patients who presented with posterior capsular
               opacity. Postoperatively, all patients were given topical corticosteroid and antibiotics. The patients were followed up at
               1 week, 1 month and 6 months postoperatively, with appropriate amblyopia management and adequate refractive correction. Surgical
               outcomes in terms of BCVA, and visual axis opacification (VAO) were observed. 
            

            

            
                  
                  Figure 1

                  a: Post traumatic cataract; b: Both anterior and posterior rhexis made; c: Multipiece injected over anterior capsule; d: Posterior capture of optic
                  

               
[image: https://typeset-prod-media-server.s3.amazonaws.com/article_uploads/1b368bd8-a8aa-4754-923c-c4ff9f22e821/image/63167e8c-7c79-484f-8e38-430d737f0527-uimage.png]

            

            
                  Statistical analysis

               Data was compiled using MS Excel and analysed using IBM SPSS software version 20. Categorical data was expressed as frequency
                  and percentage and numerical data was expressed as mean and SD. T test was calculated for assessing difference between mean
                  whereas Chi square test was applied for calculating the difference in proportions. P value less than 0.05 was considered statistically
                  significant. 
               

            

         

         
               Results

            The mean age of children with traumatic cataract was 6.28 ± 3.2 years and majority of patients with traumatic cataract were
               males (70% males and 30% females). Cataract was observed in left eyes in 56.7% cases whereas right eye was affected in 43.3%
               cases.
            

            
                  
                  Table 1

                  Distribution according to nature and type of injury

               

               
                     
                        
                           	
                              
                           
                            Injury 

                           
                        
                        	
                              
                           
                            No. of eyes (n=30) 

                           
                        
                        	
                              
                           
                            Percentage 

                           
                        
                     

                     
                           	
                              
                           
                            Cause 

                           
                        
                        	
                              
                           
                            Firecracker 

                           
                        
                        	
                              
                           
                            5 

                           
                        
                        	
                              
                           
                            16.7 

                           
                        
                     

                     
                           	
                              
                           
                            Ball 

                           
                        
                        	
                              
                           
                            4 

                           
                        
                        	
                              
                           
                            13.3 

                           
                        
                     

                     
                           	
                              
                           
                            Arrow 

                           
                        
                        	
                              
                           
                            2 

                           
                        
                        	
                              
                           
                            6.7 

                           
                        
                     

                     
                           	
                              
                           
                            Wire 

                           
                        
                        	
                              
                           
                            2 

                           
                        
                        	
                              
                           
                            6.7 

                           
                        
                     

                     
                           	
                              
                           
                            Stone 

                           
                        
                        	
                              
                           
                            2 

                           
                        
                        	
                              
                           
                            6.7 

                           
                        
                     

                     
                           	
                              
                           
                            Glass 

                           
                        
                        	
                              
                           
                            2 

                           
                        
                        	
                              
                           
                            6.7 

                           
                        
                     

                     
                           	
                              
                           
                            Pencil/Pen 

                           
                        
                        	
                              
                           
                            2 

                           
                        
                        	
                              
                           
                            6.7 

                           
                        
                     

                     
                           	
                              
                           
                            Knife/ Scissor 

                           
                        
                        	
                              
                           
                            2 

                           
                        
                        	
                              
                           
                            6.7 

                           
                        
                     

                     
                           	
                              
                           
                            Nail 

                           
                        
                        	
                              
                           
                            1 

                           
                        
                        	
                              
                           
                            3.3 

                           
                        
                     

                     
                           	
                              
                           
                            Hypodermic Needle 

                           
                        
                        	
                              
                           
                            1 

                           
                        
                        	
                              
                           
                            3.3 

                           
                        
                     

                     
                           	
                              
                           
                            Mobile Phone 

                           
                        
                        	
                              
                           
                            1 

                           
                        
                        	
                              
                           
                            3.3 

                           
                        
                     

                     
                           	
                              
                           
                            Dog Scratch 

                           
                        
                        	
                              
                           
                            1 

                           
                        
                        	
                              
                           
                            3.3 

                           
                        
                     

                     
                           	
                              
                           
                            Door Knob 

                           
                        
                        	
                              
                           
                            1 

                           
                        
                        	
                              
                           
                            3.3 

                           
                        
                     

                     
                           	
                              
                           
                            Plastic Bottle 

                           
                        
                        	
                              
                           
                            1 

                           
                        
                        	
                              
                           
                            3.3 

                           
                        
                     

                     
                           	
                              
                           
                            Shoe 

                           
                        
                        	
                              
                           
                            1 

                           
                        
                        	
                              
                           
                            3.3 

                           
                        
                     

                     
                           	
                              
                           
                            Steel Tongue Cleaner 

                           
                        
                        	
                              
                           
                            1 

                           
                        
                        	
                              
                           
                            3.3 

                           
                        
                     

                     
                           	
                              
                           
                            Unknown Object 

                           
                        
                        	
                              
                           
                            1 

                           
                        
                        	
                              
                           
                            3.3 

                           
                        
                     

                     
                           	
                              
                           
                            Type 

                           
                        
                        	
                              
                           
                            Closed globe 

                           
                        
                        	
                              
                           
                            14 

                           
                        
                        	
                              
                           
                            46.7 

                           
                        
                     

                     
                           	
                              
                           
                            Open globe 

                           
                        
                        	
                              
                           
                            16 

                           
                        
                        	
                              
                           
                            53.3 

                           
                        
                     

                  
               

            

            Most common cause of traumatic cataract was firecracker injury (16.7%) followed by blunt injury by ball (13.3%). Open globe
               rupture was frequently observed as compared to closed globe injury in 53.3% and 46.7% cases respectively. 
            

            
                  
                  Table 2

                  Distribution according to complications

               

               
                     
                        
                           	
                              
                           
                           
                              Complications 
                              
                           

                           
                        
                        	
                              
                           
                           
                              No. of eyes (n=30) 
                              
                           

                           
                        
                        	
                              
                           
                           
                              Percentage 
                              
                           

                           
                        
                     

                     
                           	
                              
                           
                           Anterior capsule rupture 

                           
                        
                        	
                              
                           
                            18 

                           
                        
                        	
                              
                           
                            60 

                           
                        
                     

                     
                           	
                              
                           
                           Posterior capsule rupture 

                           
                        
                        	
                              
                           
                            5 

                           
                        
                        	
                              
                           
                            16.7 

                           
                        
                     

                     
                           	
                              
                           
                           Secondary glaucoma 

                           
                        
                        	
                              
                           
                            1 

                           
                        
                        	
                              
                           
                            3.3 

                           
                        
                     

                     
                           	
                              
                           
                           Retinal detachment 

                           
                        
                        	
                              
                           
                            4 

                           
                        
                        	
                              
                           
                            13.3 

                           
                        
                     

                     
                           	
                              
                           
                           Adherent leucoma 

                           
                        
                        	
                              
                           
                            4 

                           
                        
                        	
                              
                           
                            13.3 

                           
                        
                     

                     
                           	
                              
                           
                           Iridodialysis 

                           
                        
                        	
                              
                           
                            1 

                           
                        
                        	
                              
                           
                            3.3 

                           
                        
                     

                     
                           	
                              
                           
                           Subluxation 

                           
                        
                        	
                              
                           
                            3 

                           
                        
                        	
                              
                           
                            10 

                           
                        
                     

                     
                           	
                              
                           
                           Posterior plaque 

                           
                        
                        	
                              
                           
                            2 

                           
                        
                        	
                              
                           
                            6.7 

                           
                        
                     

                     
                           	
                              
                           
                           Vitreous hemorrhage 

                           
                        
                        	
                              
                           
                            2 

                           
                        
                        	
                              
                           
                            6.7 

                           
                        
                     

                     
                           	
                              
                           
                           Vitreous in AC 

                           
                        
                        	
                              
                           
                            2 

                           
                        
                        	
                              
                           
                            6.7 

                           
                        
                     

                     
                           	
                              
                           
                           Aniridia 

                           
                        
                        	
                              
                           
                            2 

                           
                        
                        	
                              
                           
                            6.7 

                           
                        
                     

                     
                           	
                              
                           
                           Sphincter tear 

                           
                        
                        	
                              
                           
                            2 

                           
                        
                        	
                              
                           
                            6.7 

                           
                        
                     

                     
                           	
                              
                           
                           Traumatic optic neuropathy 

                           
                        
                        	
                              
                           
                            3 

                           
                        
                        	
                              
                           
                            10 

                           
                        
                     

                  
               

            

            Anterior capsule rupture was found to be the most common complication following traumatic cataract (60%), followed by posterior
               capsular rupture in 16.7% cases, retinal detachment and adherent leucoma in 13.3% cases each. Secondary glaucoma and iridodialysis
               was the least common complication observed in 3.3% cases each. 
            

            
                  
                  Table 3

                  Comparison of biometry between affected eye and fellow eye

               

               
                     
                        
                           	
                              
                           
                            

                           
                        
                        	
                              
                           
                            Affected eye 

                           
                        
                        	
                              
                           
                            Normal eye 

                           
                        
                        	
                              
                           
                            P value 

                           
                        
                     

                     
                           	
                              
                           
                            Mean 

                           
                        
                        	
                              
                           
                            SD 

                           
                        
                        	
                              
                           
                            Mean 

                           
                        
                        	
                              
                           
                            SD 

                           
                        
                     

                     
                           	
                              
                           
                            Axial length 

                           
                        
                        	
                              
                           
                            22.4 

                           
                        
                        	
                              
                           
                            1.29 

                           
                        
                        	
                              
                           
                            22.53 

                           
                        
                        	
                              
                           
                            1.17 

                           
                        
                        	
                              
                           
                            0.134 

                           
                        
                     

                     
                           	
                              
                           
                            K1 

                           
                        
                        	
                              
                           
                            41.93 

                           
                        
                        	
                              
                           
                            2.32 

                           
                        
                        	
                              
                           
                            42.60 

                           
                        
                        	
                              
                           
                            2.5 

                           
                        
                        	
                              
                           
                            0.04 

                           
                        
                     

                     
                           	
                              
                           
                            K2 

                           
                        
                        	
                              
                           
                            44.2 

                           
                        
                        	
                              
                           
                            3.1 

                           
                        
                        	
                              
                           
                            43.7 

                           
                        
                        	
                              
                           
                            1.97 

                           
                        
                        	
                              
                           
                            0.22 

                           
                        
                     

                     
                           	
                              
                           
                            K average 

                           
                        
                        	
                              
                           
                            43.00 

                           
                        
                        	
                              
                           
                            2.477 

                           
                        
                        	
                              
                           
                            43.00 

                           
                        
                        	
                              
                           
                            2.166 

                           
                        
                        	
                              
                           
                            1.0 

                           
                        
                     

                     
                           	
                              
                           
                            IOL power 

                           
                        
                        	
                              
                           
                            23.73 

                           
                        
                        	
                              
                           
                            2.74 

                           
                        
                        	
                              
                           
                            22.93 

                           
                        
                        	
                              
                           
                            4.71 

                           
                        
                        	
                              
                           
                            0.22 

                           
                        
                     

                  
               

            

            Mean axial length in the affected eye was 22.4±1.29 whereas in the fellow eye was 22.53±1.17 which was not statistically significant.
               However, mean K1 was significantly lower in affected eye (41.93±2.32 D) as compared to the fellow eye (42.6±2.5 D) (p<0.05).
               The study observed no statistically significant difference in mean K2, K average and IOL power between affected and normal
               eye (p>0.05). 
            

            3 patients (10%) in our study were left aphakic, while single piece IOL was implanted in 10 (33.3%) patients and multipiece
               IOL in 16 (53.3%) patients. ACIOL was implanted in one (3.3%) case. Mean IOL power inserted was 21.03±7.5 D.
            

            
                  
                  Table 4

                  Improvement in visual acuity at final follow up

               

               
                     
                        
                           	
                              
                           
                           
                              Visual acuity 
                              
                           

                           
                        
                        	
                              
                           
                            At baseline 

                           
                        
                        	
                              
                           
                            6 month 

                           
                        
                        	
                              
                           
                            

                           
                        
                     

                     
                           	
                              
                           
                            n 

                           
                        
                        	
                              
                           
                            % 

                           
                        
                        	
                              
                           
                            n 

                           
                        
                        	
                              
                           
                            % 

                           
                        
                     

                     
                           	
                              
                           
                           Not following/ fixing 

                           
                        
                        	
                              
                           
                            5 

                           
                        
                        	
                              
                           
                            16.7 

                           
                        
                        	
                              
                           
                            2 

                           
                        
                        	
                              
                           
                            6.7 

                           
                        
                     

                     
                           	
                              
                           
                           PL 

                           
                        
                        	
                              
                           
                            7 

                           
                        
                        	
                              
                           
                            23.3 

                           
                        
                        	
                              
                           
                            2 

                           
                        
                        	
                              
                           
                            6.7 

                           
                        
                     

                     
                           	
                              
                           
                           HMCF 

                           
                        
                        	
                              
                           
                            12 

                           
                        
                        	
                              
                           
                            40.0 

                           
                        
                        	
                              
                           
                            3 

                           
                        
                        	
                              
                           
                            10.0 

                           
                        
                     

                     
                           	
                              
                           
                           1/60-3/60 

                           
                        
                        	
                              
                           
                            5 

                           
                        
                        	
                              
                           
                            16.7 

                           
                        
                        	
                              
                           
                            2 

                           
                        
                        	
                              
                           
                            6.7 

                           
                        
                     

                     
                           	
                              
                           
                           4/60-5/60 

                           
                        
                        	
                              
                           
                            1 

                           
                        
                        	
                              
                           
                            3.3 

                           
                        
                        	
                              
                           
                            8 

                           
                        
                        	
                              
                           
                            26.7 

                           
                        
                     

                     
                           	
                              
                           
                           6/60-6/18 

                           
                        
                        	
                              
                           
                            0 

                           
                        
                        	
                              
                           
                            0 

                           
                        
                        	
                              
                           
                            5 

                           
                        
                        	
                              
                           
                            16.7 

                           
                        
                     

                     
                           	
                              
                           
                           Better than 6/18 

                           
                        
                        	
                              
                           
                            0 

                           
                        
                        	
                              
                           
                            0 

                           
                        
                        	
                              
                           
                            8 

                           
                        
                        	
                              
                           
                            26.7 

                           
                        
                     

                     
                           	
                              
                           
                           P value 

                           
                        
                        	
                              
                           
                            0.04 

                           
                        
                        	
                              
                           
                            

                           
                        
                     

                  
               

               

            

            

            Intraoperatively 6 (20%) patients were found to have posterior capsular plaque and were implanted with multipiece IOL with
               posterior optic capture. 
            

            9 patients (30% had posterior capsular opacification on follow up.

         

         
               Discussion

            The present study was conducted on a total of 30 consecutive pediatric eyes with traumatic cataract to study the causes, biometry
               and visual outcome post cataract extraction among these patients. Pediatric traumatic cataract is a treatable cause of childhood
               blindness which accounts for approximately 7.4%–15.3% of pediatric blindness.12, 13 The mean age of children with traumatic cataract in our study was 6.28 ± 3.2 years. Male dominance for traumatic cataract
               was observed in our study with 70% males and 30% females. Almost equal proportions of right and left eyes were found to be
               affected. Our study findings were concordant with the findings of Jinagal et al. in which mean age of children with pediatric
               cataract was 7.67 ± 3.30 years and male dominance was documented. Right as well as left eyes were involved in almost equal
               proportions in the reference study.9 Similarly, Shah et al. also documented male predominance for traumatic cataract.14 Higher incidence of traumatic cataract among males could be attributed to higher involvement of male children in sports as
               well as outdoor activities. 
            

            Most common cause of injury in our study was by firecrackers (16.7%), whereas in 13.3% cases, traumatic cataract was due to
               injury by ball. Bow and arrow related injuries were observed in 6.7% cases. Shah et al14 and Jinagal et al9 documented wooden stick injury and fire cracker injury as the most common cause of traumatic cataract. Injury by sharp metal
               was the most common cause of traumatic cataract in a study by Xu et al.15 
            

            Open globe rupture was frequently observed in 53.3% cases in our study as compared to closed globe injury in 46.7%. This could
               be attributed to penetrating causes contributing to traumatic cataract in our study. These findings were supported by findings
               of Xu et al, in which out of 117 cases, open globe injuries were observed in 91 cases.15 
            

            Our study documented anterior capsular rupture as the most common complication in 60% cases followed by posterior capsule
               rupture in 16.7% cases. However, corneal laceration followed by anterior capsule violation were the most common complications
               in cases with open globe injury, and traumatic mydriasis in cases with closed-globe injuries in the study by Xu et al.15 
            

            Though, the difference in axial length, biometry as well as IOL power between affected and normal eyes were statistically
               insignificant but the mean K1 was significantly lower in affected eye as compared to normal eye, which could be attributed
               to flattening caused by the injury. Multipiece IOL was used in majority of cases (53.3%), whereas ACIOL was implanted in one
               (3.3%) case. 3 eyes (10%) were left aphakic. Mean power of implanted intraocular lens was 21.03±7.5 D. Jinagal et al recorded
               average axial length in affected eye as 22.26 ± 2.21 mm and mean IOL power implanted in these patients was 22.96 ± 0.89 D.9 In a study by Hilely et al, cataract removal was conducted in 16 cases, out of which, intraocular lens (IOL) was implanted
               in 14 (87.5%) cases, whereas in 2 eyes, IOL was not implanted.16 
            

            Though, cataract surgery followed by IOL implantation is the management of choice in cases of pediatric cataract, but post
               operative inflammation, secondary membrane formation, and amblyopia are potential challenges observed following surgery.9 Our study documented that visual acuity significantly improved following cataract surgery (p<0.05) at final follow up. 20%
               cases were found to have posterior capsular plaque intraoperatively and underwent posterior optic capture with multipiece
               IOL. Though long-term visual outcome was better in significantly high proportion of patients, however 30% eyes developed posterior
               capsular opacification on follow up. In a similar conclusion, Jinagal et al in their study also obtained satisfactory visual
               outcome in children with traumatic cataract.9 Trivedi et al documented higher rate of PCO formation in paediatric eyes with traumatic cataract.17 However, Benezra et al in their study observed visual axis obstruction in as high as 100% cases in eyes which underwent traumatic
               cataract surgery without Primary Posterior Capsulotomy (PPC) and anterior vitrectomy.18 Verma et al reported significantly lower incidence of Visual axis obstruction in patients who underwent PPC during cataract
               surgery as compared to the group who did not.19 Thus, posterior capsulotomy is recommended to maintain clear visual axis and avoiding the need of secondary interventions.
               
            

         

         
               Conclusion

            Traumatic cataract in pediatric population is one of the leading causes of treatable blindness affecting higher proportions
               of males. Such cases can be effectively managed with cataract surgery with IOL implantation. Visual outcome has shown to improve
               significantly following surgery but rate of PCO is high, which can be effectively managed with posterior capsulorhexis and
               posterior optic capture. 
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