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ABSTRACT 

Background 

Cataract cases cause about 50% of world blindness. There is little likelihood of prevention becoming available in 

the next few years and so only treatment remains surgical. Phacoemulsification is now the standard and almost the only 

procedure in developed world but in Indian scenario the small incision cataract surgery is the commonest mode of 

controlling the blindness. For socio-economic reasons, most experts do not see phacoemulsification as the answer to the 

world cataract blindness. Hence the need to conduct a comparative clinical study to evaluate efficacy and visual prognosis 

in a cost effective procedure like SICS with different incision techniques. 

Objectives 

This study was undertaken to evaluate post-surgical astigmatism and final visual prognosis in manual SICS and 

in available resource set up with superior and Superotemporal incisions techniques. 

Methods 

A Comparative prospective cross sectional study which included 50 cases of superior incision and 50 cases of 

Superiotempral SICS for the period of 2011 to 2013. Semi structured Proforma was used to collect relevant data of people 

who attended OPD in Government tertiary care Bowring and Lady Curzon hospitals, BMCRI, Bangalore with senile 

cataract. Cases were selected based on the random basis. The patients were evaluated with detailed history and clinical 

examination which included slit lamp examination, refraction testing, direct and indirect ophthalmoscopy and biometry. 

Conclusion 

The study is helps to clinician, ophthalmologist and researcher for intervention to modify the surgical procedure 

to adopt the best techniques to give quality visual acuity for the cataract blindness patients. 
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INTRODUCTION 

Over the years, from Susruta’s couching to Charles D Kelman’s phacoemulsification, cataract surgery has 

witnessed a phenomenal progress. In the past, the main goal of cataract surgery was to remove the cataract and 

implant an IOL that would give the patient reasonably good unaided post-operative vision. Modern technology, 

however, enables us to calculate the IOL needed for the specific patient with more accuracy and phacoemulsification 

gives surgeons today the ability to do surgery in less time and with greater accuracy .Financial constrains has 
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become major impact in Indian context so the spectrum of small incision cataract surgery is the only mode for the 

controlling factors for the cataract blindness in poor resource or economically weaker section of the Indian population. One 

of the greatest hurdles in modern SICS- cataract surgery is the surgically induced astigmatism (SIA). Many surgical 

techniques and lens implant systems have been tried in an attempt to reduce SIA post-operatively, some with more success 

than others. The successful cataract surgery is determined by the best and earliest possible visual rehabilitation. But the 

occurrence of post-operative astigmatism is a hurdle to achieve this goal. Introduction of SICS and NO STITCH surgery 

are the major advances in the reduction of post-operative astigmatism and quick visual rehabilitation when compared to 

conventional extra capsular cataract surgery. The SICS has captured the centre stage in the surgical management of 

cataract and has been accepted as a gold standard in the cataract surgery. The better resolution of the operating microscope, 

finer suture materials and revised surgical techniques, the elusive goal of cataract surgeons is towards the ideal astigmatism 

neutral cataract surgery. Cataract forms the second most prevalent treatable cause of blindness in the world today. Cataract 

extraction is the most frequently performed operation in patients over 60 years. It is a simple but an extremely delicate 

procedure. The surgeon and the patients have become increasingly aware of the final visual outcome of any surgical 

intervention with the numerous significant advances in surgical methodology that have developed over the past two 

decades. But in a developing country like India, for various reasons, mainly socio economic, most experts do not see 

phacoemulsification as the answer to the Indian cataract blindness. Hence we conducted the clinical study to evaluate the 

best method for the less post-surgical astigmatism and good visual prognosis in a cost effective procedure such as SICS. 

METHODS & MATERIALS 

Source of the Data 

This study was conducted on patients (maintaining inclusion & exclusion criteria) admitted at Government teriary 

care hospitals, BMCRI, Bangalore, in the ophthalmology department. 

METHODS OF COLLECTION OF DATA 

Study Type 

Comparative cross sectional 

Duration of Study 

One year 

Sample Size 

Hundred patients (selected using purposive sampling technique), underwent Small Incision Cataract Surgery with 

PCIOL implantation in one eye were included in the study. Data was collected using a proforma. These hundred patients 

were categorized as follows: 

Group A 

50 Small Incision Cataract Surgery with superior sclero-corneal valve incision. (SSC) 

Group B  

50 SICS with supero temporal sclero corneal valve incision. (STSC) .Patients was assigned to either Group A or 

Group B depending on the grade of cataract. 



Post-Surgical Astigmatism and Final Visual out Come in Manual Small Incision Cataract Surgery                                                           25 

 
www.tjprc.org                                                                                                                                                                         editor@tjprc.org 

INCLUSION CRITERIA 

Cataract patients, irrespective of grade of cataract- (1).Between the ages of 40-60 years.(2) Of either sex.(3) With 

normal fundus.(4) With normal intra-ocular pressure. 

EXCLUSION CRITERIA 

(1) Bio-oblique Astigmatism (2) Grossly altered corneal topography. (3) Intra-operative vitreous loss with 

vitreous touch syndrome. (4) Postoperative uveitis with corneal oedema. (5) Aphakic&Pseudophakic Bullous Keratopathy. 

(6) Any preceding eye disease other than cataract. 

PREOPERATIVE ASSESSMENT 

Patients were admitted one day before surgery. Detailed history was taken from each patient. The patient’s Visual 

Acuity was assessed using Snellen’s Optotype and retinoscopy done with Streak Retinoscope. Anterior Segment 

examination; Fundus examination and assessment of Intraocular Pressure and Patency of the lacrimal system were 

examined using standard procedures.Keratometry was carried out using the Bausch & Lomb type Keratometer. A-Scan 

Biometry was done for the calculation of IOL power. HIV and HBsAg spot tests were done in all cases and blood sugar 

testing was done in all cases. 

OPERATIVE PROCEDURE 

In 50 patients, Manual Small Incision Cataract Surgery with Superior Sclero- Corneal valve incision was                 

done- Group A. In 50 patients, SICS with supero temporal sclero Corneal valve incision was done- Group B. All cases 

were done under local anaesthesia with peribulbar technique. After painting and draping, a universal eye speculum was 

applied. After giving eye wash- a superior rectus bridle suture was put. Except for the direction of incision, identical 

surgical methods were used for eyes in groups A& B. Fornix-based conjunctival flap was taken in all the cases.  

TECHNIQUE OF SCLERO-CORNEAL VALVE INCISION & OPERATIVE PROCEDURE 

The area over the scleral bed was marked 1 mm posterior to the corneal vascular arcade. The length of the incision 

was dependent on the size of the intra-ocular lens optic. A groove was made with a guarded blade aiming at one third of 

the thickness of sclera. The tunneling by dissecting the lamellae forward was done with a crescent knife. This lamellar 

dissection was carried out until the anterior end of the vascular arcade. At this point, anterior chamber entry was made with 

a keratome 2.5 mm. Before placing the intra-ocular lens, the entry was enlarged using a 4 mm blunt-tip keratome.                    

The corneal lip helped in self-sealing of the wound. The wound was 6.0 mm in length. After entering the anterior chamber, 

visco-elastic substance was injected. Continuous curvilinear capsulorrhexis was done in both types of procedures, the 

approximate size of which was around 6 mm. The nucleus was removed by the sandwich technique were done for both 

grpous.The cortical matter was aspirated and intra-ocular lens implanted in the capsular bag. Self-sealing wound apposition 

occurred in both groups, thereby preventing the need for sutures. There was no attempt in any case to modify the  pre-

existing astigmatism. 

POSTOPERATIVE ASSESSMENT 

Postoperatively, assessment was done at the 1st, 7th, 21st and 42nd days. At each visit-Visual Acuity assessment, 

Retinoscopy, Anterior segment slit lamp examination, Fundoscopy & Keratometry were done. The course of postoperative 
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astigmatic changes was determined by Keratometry performed with a standard calibrated Bausch & Lomb Keratometer. At 

the end of the 6th week/ 42nd day- best corrected visual acuity was recorded. SIA was calculated. The data for 90 patients 

has been shown in the master chart. 

METHOD OF DATA ANALYSIS 

The Mann-whitney U test, chi-square and Paired-t test were used for comparison of astigmatism. Statistical 

analysis was performed with the ANOVA and Turkey tests 

RESULTS 

Group A: Superior Sclero Corneal Valve Incision 

Table 1: Gender Distribution of the Patients Supero Sclero Corneal Valve Incision 

Sl. No Age Class N Mean±SD CI-95% P-Value 

01 51-61 17 57.05±3.54 54.52-58.99 0.03 

02 62-71 26 66.65±2.78 64.22-67.88 0.02 

03 72-85 07 75.28±4.71 73.02-76.75 0.56 

 Pool 50 64.62±7.00 63.22-66.58  

 

Table 1 determined that the mean age of the patients in Group A was 64.62 years with IQR (60-66 Years). Asper 

the results revealed that there is no statistical significant difference found between the age of the patients.  

Table 2: Descriptive Statistics Supero Sclero Corneal Valve Incision 

SL Variables Mean±SD Median SE Min Max Q1 Q2 

01 Age(Yrs) 64.62±7.00 61.20 1.36 52 83.0 56.00 71.00 

02 IOL Power 23.68±1.82 23.50 0.25 20 27.5 22.50 25.5 

03 PREOPKER 43.72±1.42 43.75 0.20 40 47.0 42.72 44.75 

04 K1 43.50±1.47 43.50 0.20 41 47.25 42.18 44.56 

05 AXIS1 97.20±62.57 90.0 8.82 0.00 90.0 90.0 180.0 

06 PREOPCYL 0.88±0.839 0.62 0.11 0.00 0.25 0.25 1.31 

07 POSTOP K 44.27±1.28 44.25 0.18 42.0 43.18 43.18 45.50 

08 K2 43.93±1.51 43.62 0.21 41.25 42.75 42.75 45.0 

09 CYL2 1.07±0.72 0.87 0.10 0.0 0.50 0.50 1.5 

 

The descriptive statistics of different parameters values presented in Table 2 , the variable of IOL power is 

associated with defined parameters and it was found to be statistically significant (p<0.001 

Group B: Superotemporal Sclero Corneal Valve Incision 

 

Figure 1: Gender Distribution of Group Superotemporal Sclero Corneal Patients 

Total 58.0% of male and 42.0% of female comprises in group B Superotemporal sclero corneal valve incision, the 

gender was equally matched with ratio of 1:1 presented in Figure1  
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Figure 2: Percent Variation of Supero temporal Sclero Corneal Pre-Operative Management 

 

Figure 3: SIA-Type 

Table 3: Mean Age of the Patients with Different Age Class on  

      Superotemporal Sclero Corneal Patients (N=50) 

Sl.No Age Class N Mean±SD CI-95% P-Value 

01 51-61 28 56.01±3.02 55.03-59.63 0.01* 

02 62-71 11 68.30±1.80 65.02-69.06 0.03* 

03 72-85 11 76.33±5.86 74.36-78.50 0.62 

 Pool 50 66.60±6.50 65.02-67.63  

                                             Significant at 0.05 level (p<0.05) 

Table 3 determined that the mean age of the patients in Group A was 66.60 years with IQR (63-68 Years). Asper 

the results revealed that there is no statistical significant difference found between the age of the patients 
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Table 4: Descriptive Statistics of Different Categorical  

Variables of Superotemporal Sclero Corneal Patients 

SL Variables Mean ± SD Median SE Min Max Q1 Q2 

01 Age(Yrs) 62.60±9.07 60.50 1.28 50 85.0 54.75 70.0 

02 IOL Power 66.20±31.10 22.0 44.0 20 68.0 21.0 23.0 

03 PreOP KV 44.57±1.47 44.50 0.208 41.75 48.0 43.62 45.31 

04 PreOP KH 44.46±1.64 44.62 0.23 40.0 49.0 43.25 45.75 

05 POKR10THDAYS 44.66±1.72 44.62 0.244 40.50 48.0 43.34 46.0 

06 POKR10THDAYS KH 44.63±1.76 44.75 0.25 40.0 48.25 43.68 46.0 

07 POKR10THDAYS CY 1.19±0.63 1.00 0.08 0.00 30.0 0.75 1.50 

08 POKR40THDAYS KV 44.72±1.56 44.75 0.22 42.0 48.0 43.75 46.0 

09 POKR40THDAYS KH 44.55±1.71 44.50 0.24 40.50 48.0 43.50 45.56 

10 POKR40THDAYS CY 1.04±0.58 1.00 0.08 0.00 2.50 0.50 1.25 

 

Table 5: Association between Different Categorical Variables  

of Superotemporal Sclero Corneal Patients 

SL Variables Co Efficient t-Value P-Value 

01 Age(Yrs) 77.01 1.80 0.003* 

02 IOL Power 0.002 0.63 0.015* 

03 PreOP KV -2.11 -1.02 0.036* 

04 PreOP KH -0.153 -0.07 0.012* 

05 POKR10THDAYS -2.04 -1.11 0.036* 

06 POKR10THDAYS KH 3.19 2.40 0.011* 

07 POKR10THDAYS CY 0.715 0.30 0.021* 

08 POKR40THDAYS KV 2.08 1.04 0.015* 

09 POKR40THDAYS KH 1.34 0.72 0.026* 

10 POKR40THDAYS CY 0.889 0.96 0.036* 

                                     Significant @0.05 level, Durbin-Watson statistic = 2.42 

The descriptive statistics of different parameters values presented in Table 5, the variable of IOL power were 

tested logistic regression, as per the results the management of practices of Superiotempral corneal is more easy rather than 

group A. All the defined variables were found to be statistically significant (p<0.01) with management practices 

DISCUSSIONS 

Cataract surgery is one of the most gratifying rehabilitative procedures, whereby, a person may be relegated upto 

complete 6/6 vision. Despite its great potential, cataract surgery has often in the past failed to achieve this target because of 

surgically induced astigmatism (SIA).However, modern day cataract surgery aims not only at the ‘Restoration of sight’ and 

‘Reduction of economic blindness’ but on an ‘Early restoration of optimum visual acuity” and therefore- a reduction in 

surgically induced astigmatism is one of the primary goals of modern day surgical techniques such as Phacoemulsification, 

non-phaco SICS. Several variables exist in creation of the wound for cataract surgery, such as location (Corneal versus 

scleral), direction (superior, temporal, or oblique), width, depth, and shape. Recently, renewed interest has been directed 

toward the wound structure, starting from the vascular region because of its stability and rapidity of healing. There have 

been reports that compared superio tempral scleral and superior scleral incisions
 
but the influence of location and direction 

cannot be separately assessed in these studies. It has been reported that superio tempral scleral corneal incisions induce less 

astigmatism than superior incisions, indicating the importance of wound direction even in small-incision surgery. This 

study attempted to trace the difference in early astigmatic outcome in 2 techniques  
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The Purpose of this Study Was  

To evaluate and compare early postoperative corneal astigmatic changes in patients undergoing cataract extraction 

with IOL implantation with superior sclero-corneal tunnel and Superotemporal sclero corneal- Small Incision Catract 

Surgery (SICS) in our institution. 

Type & Amount of Pre-Operative Astigmatism 

In this study, the incidence of pre-operative astigmatism was around 88%. It is comparable to the 95% of               

Duke-Elder’s study. In group A, WTR astigmatism was 40% with a mean of 0.770 (+0.482) D and ATR was 50% with a 

mean of 0.400 (+0.246) D. 10% had no astigmatism In group B, WTR astigmatism was 23% with a mean of 0.500 

(+0.204) D and ATR was 60% with a mean of 0.486 (+0.348) D. 17% had no astigmatism It is comparable to Jaffe’s69 

series of 1,557 eyes that were studied- in which ATR astigmatism was 42.5%, WTR- 30% and no astigmatism was 25.5%. 

Also the amount of astigmatism was comparable to Duke-Elder’s study2, in which the average pre-operative astigmatism 

was 0.50 to 0.75 D. It is generally reported that the corneal astigmatism is with-the-rule in young eyes and there is a shift 

towards against-the-rule astigmatism as age advances. It has been suggested that the upper and lower lids compress the 

lower portion of the cornea and causing steepening of the vertical curvature. But with advancing age- the compressive 

effect of the lids is lessened by lid laxity and low rigidity. The goal of any surgery involving the sclera and cornea is to 

achieve regular spherical emmetropia. However, achieving this is difficult. The central optic zone of the cornea has a 

maximum power of +48.83 D with the anterior radius of curvature 7.7 mm and posterior radius of curvature 6.8 mm. As 

the radius of curvature decreases, the power in that meridian increases. The most common type of astigmatism seen overall 

(pre-operatively), in all two groups was against-the-rule. 

Type & Amount of Post-Operative Astigmatism 

In general, sutureless cataract surgery induces flattening of the cornea along the incisional meridian. Our results 

showed that both superior incisions induced slight against-the-rule astigmatism, and a superotemporal incision was 

associated with a slight with- the-rule astigmatic change, in accordance with the previous studies that compared superior 

scleral with temporal corneal incisions
 
and superior with temporal corneal incisions. Regarding the amount of induced 

changes, we found that both superior incisions provoked a similar and low amount of against-the-rule, cylindrical changes- 

although wound stability was achieved earlier in clear corneal valve incisions. The amount of SIA was comparable in both 

groups- though SIA in the S.S.C. group (0.50 D) was slightly lower than that in the S.T S.C. group (0.62 D). The above 

findings corroborate with the results in the study done by George et al in which the astigmatic change following ECCE, 

MSICS and Phacoemulsification was evaluated. As mentioned above, both superior incisions also induced an against-the-

rule shift. Comparisons in the above parameter revealed that the decay of ATR astigmatism in the clear corneal valve 

group was- 0.835; as compared to the decay in ATR astigmatism in the sclero-corneal valve group- 0.921.In clear cornea 

surgery, it has been documented that a superior incision produced a greater amount of surgically-induced cylinder than a 

temporal one. Our findings agree- the amount of SIA in the S.T.S.C. group (0.15 D) was quite low as compared to the 

S.S.C. group (0.50 D)- although a predominant with-the-rule shift was noted for the S.T.S.C. incision as compared to 

against-the-rule shift for the S.S.C. incision. Again, comparing the decay in WTR astigmatism- in the temporal group it 

was- 0.202; as compared to the decay in WTR astigmatism in the superior group- 0.607. This again, was comparable to 

previous studies done in the same regard. According to this study, whenever there is a high degree of WTR astigmatism, 

one could consider a superiorly placed incision- in situations where S.T.S.C.is an option, it offers faster wound 
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rehabilitation. But the temporal placed sclero corneal tunnel is best preferred for cases of pre-operative ATR astigmatism. 

Also, it is easier in deep-set eyes and allows the option of filtering surgery in the superior limbal area, if required later. The 

scleral-valve incision- being placed outside the limbal guy wire exerts less traction on the cornea, thereby controlling SIA. 

Also it increases the appositional surface to enhance wound healing. The superio temporal placed incision has an added 

advantage, since the distance from the visual axis to the periphery in the horizontal meridian is longer than for others in the 

cornea. Therefore, flattening at this incision is less likely to be transmitted to the visual axis- resulting in significantly 

lower SIA. When the incision is located superiorly, both gravity and eye-blink tend to create a drag on the incision. These 

forces are neutralized better with a superiotemporally placed incision, because it is parallel to the vector of the forces. 

WTR astigmatism induced by a superiotempral incision is advantageous, since most elderly cataract patients have pre-

operative ATR astigmatism. 

CONCLUSIONS 

The study is helps to clinician, ophthalmologist and researcher for intervention to modify the surgical procedure to 

adopt the best technique to give quality visual acuity for the cataract blindness patients. 

LIMITATIONS OF THE STUDY 

The sample size was small- consisting of only 50 patients in each group- to convincingly state that the results are 

statistically reliable. The period of follow-up was too short. Other studies have evaluated astigmatic effects post-surgery- 

up to 2 years post. Bio-oblique astigmatism cases were not considered in the study. Corneal topographic changes were not 

analysed in this study.  
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