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            Abstract

            
               
Introduction: An uneventful cataract surgery with intraocular lens implant is capable of providing normal vision. Good visual outcome increases
                  patient’s satisfaction and quality of life. Aim is to evaluate the postoperative complications and visual outcomes after manual
                  small incision cataract surgery at a teaching hospital.
               

               Materials and Methods: In this study 100 patients who underwent uneventful SICS with PCIOL implant were followed up. Patients having pre-existing
                  ocular disease were excluded. IOL power was accurately estimated. Visual acuity, anterior segment and fundus findings were
                  recorded at each postoperative visit upto 6 weeks and in some cases upto 3months. We followed the visual outcome standards
                  set by WHO.
               

               Results: 53 males and 47 females in the age group of 45 to 75 and above were selected. On 1st post operative day 38% patients had
                  quiet eyes. In 62% patients, decreased vision and complications observed on 1st post operative day and upto 1st week were:
                  Striate keratopathy and corneal edema, anterior uveitis with pupillary membrane, residual lens matter, macular edema, endophthalmitis,
                  intraocular hemorrhage with secondary glaucoma and IOL related causes. On the 6th postoperative  week during spectacles prescription,
                  60% had uncorrected Astigmatism, 5% consecutive myopia/ hypermetropia and 8% had posterior capsular opacity. At 3 months follow
                  up, 92% had good outcome, 3% patients had borderline outcome. 5% poor visual outcome was seen in patients with Bullous keratopathy,
                  endophthalmitis, vitreous hemorrhage and longstanding macular edema.
               

               Conclusion: Our hospital based study reports 5% patients with poor visual outcome 3 months after uneventful cataract surgery. 
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               Introduction

            Cataract continues to be the single largest cause of blindness globally and in India during the “Rapid Assessment of Avoidable
               Blindness (RAAB) survey conducted in 2006-07, cataract is reported to be responsible for 72.2% of blindness in the 50+ population.1  The targets as per VISION 2020:2 The right to sight, a joint programme of WHO and the IAPB (International Agency for the Prevention of Blindness) are to improve
               the visual outcome of cataract surgery to match the standards set by WHO. Universal Eye Health: A Global Action Plan (GAP)
               2014-19 is a resolution of the World Health Assembly that builds upon VISION 2020.3  The outcome can be assessed with full spectacle correction (‘best corrected visual acuity') or with presenting vision. The
               visual outcome of surgery standards set by WHO4  are: Good outcome is defined as 6/6 – 6/18, borderline outcome as < 6/18 – 6/60, poor outcome having BCVA < 6/60. Pararajasekharam
               suggested that >90% of patients operated for cataract with lens implant should have good grade of vision (BCVA 6/6 – 6/18)
               and less than 5% of operated cataract should have BCVA of <6/60.5  But recently, WHO and International Agency for the Prevention of Blindness (IAPB) have recommended that more than 85% of
               operated cataract cases should have good grade of vision (6/6 to 6/18) (IAPB Action Plan). Therefore at least 85% of the operated
               eyes should have VA ≥ 6/18 after cataract surgery and less than 5% should have BCVA <6/60.2  Limburg recommended that more than 80% of eyes at 4 weeks after cataract surgery should have VA ≥ 6/18 with pinhole.6  In the last 2 decades, manual small incision cataract surgeries with posterior chamber intraocular lens implant (SICS + PCIOL)
               have improved the outcome of cataract surgery. This type of surgery can reduce the size of the incision and also reduce intraocular
               manipulation. Patients recover quickly and the risk of postoperative complications is lower.7  Patients are advised to come for follow-up schedules on 1st day, 1st week, and 6 weeks.8  As the surgical wound is healed and the refractive status is stabilized, spectacles for distant and near work are prescribed
               at 6-week follow-up. We can also identify a few high-risk patients that need further proactive subsequent follow-up for at
               least 3 months.9 
            

         

         
               Materials and Methods

            The study was conducted at the department of ophthalmology, Shadan institute of medical sciences, Hyderabad during a 1 year
               period from July 2017 to June 2018. The institute ethical committee approval was obtained before commencement of this study.
               Prior informed consent was taken from every patient. An average of 20 to 25 cataract surgeries are carried out every month
               and the surgeries are performed by 4 faculty specialists in ophthalmology (including myself) and also partially done by 4
               postgraduate trainees.
            

            A pre-operative evaluation of the eye including the visual acuity is done. Slit- lamp grading was done for nuclear cataract
               (nuclear color NO, nuclear opalescence NC), cortical cataract (C) and posterior subcapsular cataract (P) as per the Lens Opacities
               Classification System III (LOCS III).10  Keratometry and A scan ultrasound were carried out to determine the required dioptric power of the intraocular lens (IOL).
               Traumatic cataracts and cataract associated with corneal lesions, glaucoma, hypertension, diabetic mellitus and other ocular
               comorbidities were excluded. Operations on cataract are carried out under operating microscope and by using disposable microsurgical
               instruments. The selected patients having senile cataract were operated with a 5.5 to 6 mm corneo-scleral tunnel incision
               and using a continuous circular capsulorrhexis (CCC) procedure. All patients who underwent uneventful manual small incision
               cataract surgery with posterior chamber intraocular lens implant (SICS+ IOL) were selected for this study. The IOLs used were
               all unifocal, single piece, PMMA, biconvex lens with UV absorbing optic and A constant 118.2. (Appasamy or Care group, India).
            

            Operated patients were assessed on a slit-lamp biomicroscope on the 1st day after surgery and again during the 1st week, to review cornea, surgical wound, anterior chamber and implanted lens. The vitreous and retina were examined with +90
               D Volk lens. Steroid, antibiotic, cycloplegic-mydriatic and anti inflammatory eye drops were used for 2 to 6 weeks after surgery.
               At follow ups, the eye was examined for-post operative complications and the presenting vision was recorded by Snellen’s chart
               and with pinhole to determine the best corrected visual acuity (BCVA). At the 6-week follow-up, besides correcting the refractive
               error, patients who had persisting post-operative complications were advised to come for further follow-up and management
               till 3 months. All patients with vision less than 6/18 with any underlying cause that was amenable to treatment were referred
               for treatment including Nd:YAG laser posterior capsulotomy.
            

            The visual outcome was assessed with presenting visual acuity or best corrected visual acuity (BCVA) on Snellen’s chart and
               measured at the follow ups starting from at least 1st week to 6 weeks and more after the surgery. The visual outcome of cataract
               surgery standards set by WHO are: Good outcome is defined as 6/6 – 6/18, Borderline outcome as <6/18 – 6/60, Poor outcome
               having BCVA < 6/60.4 The data collected were entered in Tables and analysed.
            

            Common complaints after an otherwise uncomplicated, successful cataract surgery with a good visual outcome are unwanted images
               such as flashes, arcs etc. as in positive dysphotopsia (PD) and a dark shadow or a crescent in negative dysphotopsia (ND).
               Counselling for these complaints is all that is required for the patient’s satisfaction and to give the patient a good vision
               related quality of life (VRQOL).11 
            

         

         
               Results

            A total of 100 cases were included in this hospital based study. 53 male patients and 47 females in the age group of 45 to
               75 years and above were selected. Maximum number of patients were in the age group of 60 to 69 years. Cases were having either
               senile cortical cataract, nuclear cataract or posterior subcapsular cataract or a combination of all the three opacities.
               All cases underwent an uneventful SICS with PCIOL implant surgery but the overall outcome also depends on skill of the surgeons
               in a teaching hospital setting.12 
            

            On the 1st postoperative day, 38 patients had a near normal presenting vision of 6/6 - 6/9 for distance and had quiet eyes
               with no complications (Table  1). In the remaining 62 patients examined, vision was from 6/9 – 6/60 and less. The visual outcome could be classified as good,
               borderline and poor (Table  3). The most common early complication that occurred on 1st postop day upto 1st week was striate keratopathy (SK) in 12 cases.
               Corneal edema was seen in 08 cases and was graded as: Grade 1: haze not interfering with visibility of iris details, Grade
               2: mild obscuration of iris details, Grade 3: moderate obscuration of iris details, Grade 4: complete opacification of stroma.
               Patients were put on topical 5% NaCl. The next common causes were irregular pupil in 12 cases, residual lens matter in 08
               cases. Anterior uveitis, Toxic anterior segment syndrome (TASS), pupillary membrane are seen in 10% cases and a couple of
               patients were given subconjunctival injection of gentamycin, dexamethasone and mydricaine. The corneal edema clears after
               1st week and the anterior chamber inflammatory response also resolves then.13  On posterior segment examination 10 cases presented with macular edema, 1 patient had intraocular hemorrhage with secondary
               glaucoma and 1 patient showed signs of acute onset endophthalmitis. Lobo et al suggested that in uneventful cataract surgery,
               macular edema subsides at 6 weeks to get the best visual gain.14  The surgical wound heals and surgically induced astigmatism (SIA) is less likely to alter the refractive status of the eye
               6 weeks after small incision cataract surgery.13 
            

            Table  2 shows the uncorrected presenting vision at 6 weeks postoperatively. Normal distant vision of 6/6 was seen in 22 patients.
               The most common cause of subnormal vision in our study was astigmatism seen in 60% cases, the surgically induced astigmatism
               (SIA) varies from -0.75D to -2.25D at 90 degrees +/- 20 degrees, the commonest being -1.25D at 90 degrees, with majority of
               cases having against- the-rule astigmatism (ATR). This high difference in astigmatism is because of the skills of the post
               graduate trainees doing the initial surgical wound in some cases. Uncorrected myopia is seen in 04 cases and consecutive hypermetropia
               in 01 case. In our study the other causes of late postoperative complications were posterior capsular opacity (PCO) in 08%
               cases, pseudophakic bullous keratopathy (PBK) in 02 patients, cystoid macular edema (CME) in 01case, vitreous hemorrhage in
               01 case and 01 patient had infective endophthalmitis. Spectacle correction and YAG laser capsulotomy improved the final visual
               outcome in all cases except a few. PBK did not improve even after DSAEK (Descemet’s stripping automated endothelial keratoplasty)
               done elsewhere in 1 case, due to the progression to glaucomatous optic atrophy. Long standing CME progressed to lamellar macular
               hole in 1 case.
            

            In our study,  Table  3 shows the postoperative visual outcomes at 6 weeks to 3 months after cataract surgery. Good outcome with best corrected visual
               acuity (BCVA) 6/6 - 6/18 was recorded in (n=92) 92% cases. In 03 cases of borderline outcome (BCVA <6/18-6/60) the causes
               in our study are high postop astigmatism of > 4D in 1 patient, high consecutive myopia >4.5D recorded in 01 case, and 1 patient
               had dense PCO even after YAG capsulotomy.
            

            Poor visual outcome of BCVA < 6/60 was reported in 5 % of patients in our teaching hospital based study. The complications
               were PBK (2%), long standing CME (1%), vitreous hemorrhage (1%) and endophthalmitis (1%).
            

            
                  
                     
                        
                           	
                              S. No.
                        
                        	
                              Complications
                        
                        	
                              Percentage
                        
                     

                     
                           	
                              1
                        
                        	
                              no complications
                        
                        	
                              38
                        
                     

                     
                           	
                              2
                        
                        	
                              striate keratopathy
                        
                        	
                              12
                        
                     

                     
                           	
                              3
                        
                        	
                              corneal edema
                        
                        	
                              08
                        
                     

                     
                           	
                              4
                        
                        	
                              anterior uveitis, TASS, pupillary membrane
                        
                        	
                              10
                        
                     

                     
                           	
                              5
                        
                        	
                              residual lens matter
                        
                        	
                              08
                        
                     

                     
                           	
                              6
                        
                        	
                              macular edema
                        
                        	
                              10
                        
                     

                     
                           	
                              7
                        
                        	
                              irregular pupil, pupillary capture of IOL
                        
                        	
                              12
                        
                     

                     
                           	
                              8
                        
                        	
                              acute onset endophthalmitis
                        
                        	
                              01
                        
                     

                     
                           	
                              9
                        
                        	
                              intraocular hemorrhage with sec ondary glaucoma
                        
                        	
                              01
                        
                     

                     
                           	
                              
                        	
                              
                        	
                              100
                        
                     

                  
               

               
                  Table 1

                  Complications on 1st postop day to 1st week

               

               

            

            

            
                  
                     
                        
                           	
                              S. No.
                        
                        	
                              Visual acuity
                        
                        	
                              Percentage
                        
                     

                     
                           	
                              1
                        
                        	
                              Normal distant vision
                        
                        	
                              22
                        
                     

                     
                           	
                              2
                        
                        	
                              uncorrected astigmatism
                        
                        	
                              60
                        
                     

                     
                           	
                              3
                        
                        	
                              uncorrected myopia
                        
                        	
                              04
                        
                     

                     
                           	
                              4
                        
                        	
                              uncorrected hypermetropia
                        
                        	
                              01
                        
                     

                     
                           	
                              5
                        
                        	
                              untreated Posterior capsular opacity
                        
                        	
                              08
                        
                     

                     
                           	
                              6
                        
                        	
                              Pseudophakic bullous keratopathy
                        
                        	
                              02
                        
                     

                     
                           	
                              7
                        
                        	
                              Cystoid macular edema
                        
                        	
                              01
                        
                     

                     
                           	
                              8
                        
                        	
                              infective endophthalmitis
                        
                        	
                              01
                        
                     

                     
                           	
                              9
                        
                        	
                              intraocular hemorrhage
                        
                        	
                              01
                        
                     

                     
                           	
                              
                        	
                              
                        	
                              100
                        
                     

                  
               

               
                  Table 2

                  Uncorrected presenting vision at 6 weeks postop

               

            

            
                  
                     
                        
                           	
                              Visual outcomes
                        
                        	
                              Causes
                        
                        	
                              Percentage
                        
                     

                     
                           	
                              Good outcome (92)
                        
                        	
                              BCVA 6/6 – 6/18
                        
                        	
                              92
                        
                     

                     
                           	
                              Borderline outcome (03)
                        
                        	
                              BCVA < 6/18 – 6/60
                        
                        	
                              03
                        
                     

                     
                           	
                              Poor outcome (05)
                        
                        	
                              BCVA < 6/60
                        
                        	
                              
                     

                     
                           	
                              
                        	
                              Pseudophakic B ullous Keratopathy
                        
                        	
                              02
                        
                     

                     
                           	
                              
                        	
                              longstanding Cystoid Macular Edema
                        
                        	
                              01
                        
                     

                     
                           	
                              
                        	
                              infective endophthalmitis
                        
                        	
                              01
                        
                     

                     
                           	
                              
                        	
                              unresolving vitreous hemorrhage
                        
                        	
                              01
                        
                     

                     
                           	
                              
                        	
                              
                        	
                              100
                        
                     

                  
               

               
                  Table 3

                  Postop visual outcomes at 6 weeks to 3 months after cataract surgery

               

               

            

            

         

         
               Discussion

            In our prospective study undertaken at a postgraduate teaching hospital, we selected 100 cases who underwent uneventful manual
               small incision cataract surgery with posterior chamber intraocular lens implant during a 1 year period. The 4 faculty specialists
               in ophthalmology including myself performed the surgeries assisted by the post graduates, and we also guide the 4 postgraduate
               trainees in some of the steps of surgery. As observed by Ang GS et al the complications and outcome also depends on the skill
               of the operating surgeons in a university teaching hospital setting.12  On the 1st postoperative day, 38% patients in our study had a near normal presenting vision of 6/6 - 6/9 and had quiet eyes
               with no complications. Venkatesh et al also reported 39% patients with good vision at first follow-up.15  Rajiv B Khandekar et al in 2010 reported in their study that one day after cataract surgery, 6618 (46%) patients had good
               vision, 6213 (43.2%) had borderline vision, and 1545 (10.7%) had poor vision.8 The remaining 62 (n=62) patients in our study had a subnormal vision from < 6/9 - 6/60 and less on follow-up from 1st day
               to 1st week, the most common causes being striate keratopathy (SK) (12%) and corneal edema (08%). Similarly Sharma et al (2019)16 reported 15% cases with SK and 12.5% with corneal edema in the viscoexpression technique of nucleus delivery.17 Venkatesh in a study of 100 eyes that underwent MSICS with white cataract reported corneal edema with >10 Descemet's folds
               in 6%, and 7% cases had corneal edema with <10 Descemet's folds.18 We had 10% cases with anterior chamber (AC) inflammatory response, and 8% with residual lens matter. Similar results of 10%
               AC response and 10% retained cortical matter was reported by them too.17  Cystoid macular edema (Irvine - Gass syndrome) examined by +90D lens was seen in 10% of our cases, and also reported in 9.28%
               cases of the hospital based study by V H Karambelkar et al19 and similarly CME has been diagnosed in 6.67% patients in a study done by Hiranmoyee et al.20

            At 6 weeks postoperative follow -up for spectacles prescription, we had (n=60) 60% patients with uncorrected astigmatism with
               an average of -1.25D against the rule astigmatism. Andleeb Ahangar, Aalia Rasool Sufi et al from Kashmir (2014)16 reported in their SICS group that 17 (56.6 %) patients had a mean postoperative astigmatism of 0.75 ± 0.40 diopters, with
               the majority having against-the-rule (ATR) astigmatism.21  In patients not improving with spectacle correction, posterior capsular opacity (PCO) was found in 08% of our cases. Due
               to the affordability of patients, we used only non square edge IOLs in all our selected cases and hence this higher percentage.
               PCO due to non square edge IOLs was 12% in SICS cases in a study by VH Karambelkar et al.19 These cases were then treated by Nd:YAG laser capsulotomy to improve visual outcome.
            

            In Table  3 of our teaching hospital study, poor outcome (BCVA <6/60) at 6 weeks upto 3 months and beyond was seen in 05% of our operated
               cataract cases. Our study results matched with Pararajasekharam who suggested that less than 5% of operated cataract should
               have BCVA of <6/60. 5 Based on the WHO benchmark of 5% for poor outcome of cataract surgery, the 5% for poor outcome in our study is significantly
               similar.2  Long standing corneal edema progressed to PBK in 2 (2%) of our cases despite vigorous management. Stefan Pricopie et al
               reported that pseudophakic bullous keratopathy may occur in around 1 to 2% of the patients undergoing cataract surgery.22  PBK was associated with marked visual loss, which was permanent despite clear grafts in 29 of 92 eyes followed-up for one
               year or longer in a study by Juan J Arentsen et al.23  Poor outcome was also seen in 1 case of CME (1%) in our study that eventually progressed to lamellar macular hole. Marilita
               M et al in 1 case reported that Macular Hole formation may even occur in cases of pseudophakic macular edema, representing
               a rare complication of Irvine-Gass syndrome.24  The 1 case of poor outcome due to intraocular hemorrhage / vitreous hemorrhage was due to blunt trauma to the eye sustained
               after surgery. Despite further management the visual outcome remained poor.
            

            In our study we also had 1 case of acute onset infective endophthalmitis (1%) with poor visual outcome. Instillation of povidone
               iodine 5% solution in the conjunctival sac for 2 min before surgery is done in all our cases to decrease bacterial flora.
               Finally 0.5 ml subconjunctival injection of gentamicin and dexamethasone is given to all patients on completion of cataract
               surgery. Mahalingam P, Sambhav K et al observed that the visual outcome after endophthalmitis is generally poor but aggressive
               and appropriate treatment can improve the visual outcome. Although their results showed that standard interventions led to
               improvement in VA, only a minority of patients achieved final VA of ≥ 6/60.25  A retrospective observational series conducted at a single eye hospital by Ravindran et al. reported 0.12% incidence of endophthalmitis
               after MSICS.26 The final VA of majority of their patients, even after aggressive treatment, was less than 6/60, which indicates the poor
               prognosis of this disease.
            

            Borderline outcome of BCVA < 6/18 to 6/60 was attained in 3% of the patients in our study at the end of 6 weeks. (Table  3)
            

            Postoperative good visual outcome (BCVA 6/6-6/18) was obtained in 92% patients after uneventful MSICS + IOL at our teaching
               hospital. Pararajasekharam suggested that >90% of patients operated for cataract with lens implant should have good grade
               of vision (BCVA 6/6 – 6/18) and less than 5% of operated cataract should have BCVA of <6/60.5  But recently, WHO and International Agency for the Prevention of Blindness (IAPB) have recommended that more than 85% of operated
               cataract cases should have good grade of vision (6/6 to 6/18) (IAPB Action Plan).2, 3  Our study results matched with these indicators and suggest that high quality of SICS with IOL implant in our institute
               is maintained.
            

         

         
               Conclusion

            6 weeks to 3 months follow up of uneventful SICS + IOL that were operated in this postgraduate teaching hospital show a high
               percentage of striate keratopathy, corneal edema, acute onset endophthalmitis, surgically induced astigmatism possibly due
               to the initial corneoscleral wound incision being sometimes performed by the trainees. High incidence of PCO may be reduced
               by implanting costlier square edge IOLs and percentage of macular edema decreased by the blue- light filtering IOLs. In 92%
               operated cases having good outcome, implant of aspheric IOLs can prevent annoying aberrations and help in improving the overall
               patient satisfaction and quality of life.
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