
ABSTRACT

Original Research Ar�cle Agrawal N et al

1. Consultant, Cataract and Phaco Specialist, Taparia Eye Care 
Pvt. Ltd., Nepal

2. Assistant Prof NAMS, Head, Department of Vitreo-re�na, 
Biratnagar Eye Hospital

3. Department of Cornea and External Diseases, Sagarmatha 
Chaudhary Eye Hospital

4. Vitreo-re�na consultant, Prasad Eye Hospital, Ramgarh

5. Consultant Cataract and Phaco Surgeon, Vasan Eye Care

6. Associate Professor, School of Public Health and Community 
Medicine, B P Koirala Ins�tue of Health Sciences 

©  Authors retain copyright and grant the journal right of first 
publica�on with the work simultaneously licensed under 
Crea�ve Commons A�ribu�on License CC - BY 4.0 that allows 
others to share the work with an acknowledgment of the
work's authorship and ini�al publica�on in this journal.   

* Corresponding Author

Dr. Nisha Agrawal

Consultant, Catract and Phaco Specialist 

Taparia Eye Care Pvt. Ltd., Nepal

Email ID: doctor.nisha.agrawal@gmail.com

ORCID ID: h�ps://orcid.org/0000-0001-7626-9506

Affilia�on

A R T I C L E  I N F O

Cita�on   

ORA 171 

DOI: :  h�ps://doi.org/10.3126/bjhs.v5i2.31371

Agrawal N, Agarwal L, Yadav R, Kumari A, Singh K, Baral D. Analysis of 

Corneal As�gma�sm a�er Clear Corneal Phacoemulsifica�on: 

A Prospec�ve Study . BJHS 2020;5(2)12: 1001-1005.

Introduc�on

With the evolu�on of cataract surgery over the past years 

and increasing pa�ent demand for spectacle independence, 

today cataract surgery is moreover a refrac�ve surgery. 

Surgically induced as�gma�sm (SIA) hinders post-opera�ve 

refrac�ve precision by changing the refrac�ve power of 

cornea. 

Objec�ves

To calculate and compare SIA and postopera�ve spherical 

equivalent (SE) among eyes undergoing phacoemulsifica�on 

performed via superior and temporal approach.

Methodology

A longitudinal prospec�ve observa�onal study was conducted 

in a ter�ary eye care center. 200 consecu�ve pa�ents who 

underwent 2.8mm clear corneal phacoemulsifica�on were 

allocated in Group A (Superior) and Group B (Temporal) in 

equal numbers by random lo�ery method. Pa�ents with any 

corneal pathology, glaucoma, re�na or macular diseases, 

with previous history of trauma or ocular surgery were 

excluded. Preopera�ve as�gma�sm, postopera�ve 

as�gma�sm and postopera�ve SE were calculated at 

6weeks follow-up. SIA was calculated using vector analysis 

so�ware version 2.1 given by Dr Sawhney.

Results

Eighty pa�ents of group A and 99 pa�ents of Group B were 

included in the analysis. Preopera�ve keratometry and 

as�gma�sm was comparable between the two groups. Post-

opera�ve as�gma�sm was significantly lower in temporal 

incision (0.75± 0.58) group than in superior incision group 

(1.2±0.71). SIA in-group A was 0.43D and in group B was 

0.18D. SE was found to be significantly lower in temporal 

incision (p<0.01) group.

Conclusion

Temporal incision is as�gma�cally more neutral and has 

be�er refrac�ve precision than superior incision clear 

corneal phacoemulsifica�on.
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INTRODUCTION

Cataract surgery is one of the long prac�ced ophthalmic 

surgical procedures. It has evolved tremendously from the 

era of couching to intracapsular cataract extrac�on, small 

incision cataract surgery and the latest technique being 

phacoemulsifica�on. In this technique ultrasound probe 

emulsifies cataractous lens intraocularly through an incision 

as small as 3mm (or lesser). These advancements in surgical 

technique and the use of toric or mul� focal IOL have raised 

cataract surgery to refrac�ve surgery pla�orm. At the same 

�me pa�ents' expecta�ons have increased for fast visual 

recovery and spectacle independence.

Cornea being a refrac�ve surface, the moment a keratome 

passes through the cornea, it changes its surface curvature 

and power. Incision length, loca�on, architecture and 

wound suturing inculcates surgically induced as�gma�sm 
1(SIA).  SIA affects visual outcome and is s�ll a hurdle in 

acquiring spectacle independence. This study was thus 

carried out to calculate SIA, postopera�ve spherical 

equivalent and to compare them amongst superior and 

temporal clear corneal incision. In this study, measures to 

reduce SIA have been discussed, which can help surgeons to 

improve surgical outcome.

METHODOLOGY

A longitudinal prospec�ve observa�onal study was carried 

out at cataract department of Biratnagar Eye Hospital. Two 

hundred pa�ents who underwent phacoemulsifica�on in 

immature cataract were enrolled in the study. Ins�tu�on 

review board approved this study and wri�en informed 

consent was obtained from all the study par�cipants. 

The pa�ents were assigned into two groups (100 in superior 

incision group and 100 in temporal incision group) by 

random lo�ery method. Pa�ents with corneal opacity and 

other corneal pathologies, glaucoma, re�na or macular 

diseases, previous history of trauma or ocular surgery were 

excluded. All the cases were operated by a single surgeon 

(NA) under peribulbar block. 0.5ml of bupivacaive mixed 

with adrenalin was administered with 26Ga needle. They 

underwent phacoemulsifica�on (CataRhex easy, 

VC820100CE, Oertli) through a 2.8mm clear corneal incision 

made superiorly (Group A) or temporally (Group B). Two side 

port incisions were made 90° away from the main incision.  

This was followed by implanta�on of a single piece foldable 

IOL with injector-cartridge system. IOL power calcula�on 

was done by SRK T formula. All the incisions were closed by 

stromal hydra�on and le� sutureless. Postopera�ve 

regimen consisted of steroid an�bio�c combina�on 

(ciprofloxacin and dexamethasone) used 6 �mes a day for 

the first week and gradually tapered over 6weeks.

Pa�ent's demographic details, slit lamp examina�on findings, 

operated eye (whether right or le� eye), preopera�ve visual 

Female

Male

Figure 1: Gender distribu�on details in between the two 
groups

n = 80 n = 99
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acuity were recorded. Preopera�ve ver�cal and horizontal 

keratometry (corneal curvature: KV and KH respec�vely), 

6weeks postopera�ve KV, KH were recorded in mm by 

autorefractometer (Nidek US-500 ECHOSCAN). The 

millimeter keratometer readings were converted to 

Diopteric value with the help of conversion table. IOL power 

calcula�on was done by non-contact method (IOL master) 

and cross checked with manual keratometry method. 

Refrac�ve error was ascertained using manual re�noscopy. 

Sta�s�cal analysis: Collected data were entered in the 

Micro-So� EXCEL sheet and converted into SPSS 11.5 Version 

for sta�s�cal analysis. For descrip�ve sta�s�cs percentage, 

the mean and standard devia�on were calculated for 

categorical and numerical data respec�vely. For inferen�al 

sta�s�cs, a comparison was done between surgically induced 

as�gma�sm and refrac�ve error of the two groups and other 

selected variables at 95% CI where the level of significance 

was considered at p<0.05. Surgically induced as�gma�sm 

and refrac�ve error of the two groups were compared. 

RESULTS

Of the total 100 pa�ents in each group, 80 pa�ents from 

group A and 99 pa�ents from group B completed the follow-

up protocol and were included in the analysis. Mean age of 

the pa�ents in group A was 57.62 ± 10.502 years and in group 

B was 56.46 ± 11.381 years (p=0.484). Equal numbers of men 

(M) and women (F) were there in Group A (Figure 1). 

 Gender distribu�on ra�o was non-significantly different (M: 

F=60:39) among pa�ents of Group B (Figure 1). Majority of 

pa�ent's Right eye (Group A=58.7%, Group B=57.5%) was 

operated in both the groups (Figure 2). The two groups were 

comparable in terms of non-significant differences in 

preopera�ve vision, horizontal keratometry (KH), ver�cal 

keratometry (KV) and preopera�ve as�gma�sm(Table1). 

Post-opera�ve as�gma�sm was significantly lower 

(p<0.001) in temporal incision group (0.7453D) than in 

superior incision group (1.2D) (Table 1).
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Figure 2: Operated eye distribu�on details in between the 
two groups.

Table 2: Comparison of Preopera�ve and postopera�ve 
parameters (6 weeks post-surgery) in superior and inferior 
incision group.

Table 3: Details of Surgically Induced As�gma�sm in the 
two groups  

Table 4: Details of postopera�ve spherical equivalent of 
the Superior and inferior incision groups 

With superior incision, there was fla�ening of ver�cal 

keratometry (p<0.01) and steepening of horizontal 

keratometry (p=0.192).  In case of temporal incision group, 

there was non-significant fla�ening of both the ver�cal and 

horizontal meridians. Following surgery, visual acuity significantly 

improved in both the groups. There was significant increase 

in postopera�ve as�gma�sm in the superior incision group 

(p<0.01). Whereas there was non-significant decrease in 

as�gma�sm in the temporal incision group (p=0.424)(Table 

2). Surgicallly induced as�gma�sm as calculated by vector 

analysis was found to be lower in temporal incision group 

(Table 3).Emmetropia was achieved in 25% cases of group A 

and 27.27% cases of group B (Table 4). Postopera�ve 

spherical equivalent was significantly lower in group B than 

in group A (Table 1) concluding that temporal incision was 

temporally more neutral with lesser residual as�gma�sm 

and more propensi�es to achieve emmetropia.

DISCUSSION

In the present era, due to increasing desire of spectacle 
independence, cataract surgery has become moreover a 
refrac�ve surgery requiring high refrac�ve precision. 
Postopera�ve as�gma�sm is governed by two factors: 
pre-opera�ve as�gma�sm and surgically induced as�gma�sm 

2,3(SIA).  Pre-opera�ve as�gma�sm is a non-modifiable factor 
whereas SIA is a modifiable factor. SIA is in return influenced 
by many surgeon related factors like incision length, 
loca�on, site, architecture and use of sutures which have 

4varied role to play in determining SIA.  High SIA with high 
residual refrac�ve error could lead to dissa�sfac�on among 
surgeons and unhappy pa�ents.

Loca�on of incision

Surgically induced as�gma�sm is also affected by loca�on of 
4incision.  The farther the incision is from the centre of visual 

axis the lesser is the as�gma�sm. Scleral incisions induce 
least as�gma�sm followed by limbal incision, maximum SIA 
being induced by clear corneal incision. In a study by Kagnici 
and colleagues comparing superior limbal incision with 
superior clear corneal incision, lesser as�gma�sm was 

5found in limbal group.  However, this finding could not a�ain 
sta�s�cal significance in their study. Inspite of having higher 
as�gma�c effect and delayed wound healing as a result of its 
avascularity, clear corneal incisions are widely prac�ced. 
This is because they have advantage of sparing the 
conjunc�va from scarring which can be reserved for future 

6possible glaucoma surgery.

Size of incision
The size of incision has a great role to play in terms of SIA. 
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Table 1. Preopera�ve and postopera�ve study parameters 
(6 weeks post surgery) in Group A and Group B.
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Smaller incisions have least as�gma�sm as compared to 
large incisions. They have added advantage of be�er intra 

7opera�ve chamber stability and faster wound healing.  
Many authors have studied the effect of size of incision over 
as�gma�sm in the past. Masket and his friends compared 
2.2mm coxial phacoemulsifica�on with 3mm incision. They 

8 found that 2.2mm group had significantly low SIA. Some 
authors also debate on the fact that too small incisions cause 
irreversible stretching of wound leading to compromise of 
wound architecture. Moon SC et al supported this finding in 
their study comparing SIA in incision sizes of 2.5mm, 3mm 

4and 3.5mm.  They concluded that 3.0mm incision was 
as�gma�cally most stable in comparison to that on 2.5mm 

4and 3.5mm.

Site of incision

Incision on cornea causes fla�ening of that meridian due to 
wound gaping, �ssue addi�on at that site and increase in 

9radius of curvature.  Similar fla�ening of ver�cal meridian in 
superior incision group and horizontal meridian in temporal 
incision group was found in our study. In a study by Susic 
they observed fla�ening of ver�cal meridian and not much 

1change in horizontal meridian.

In this study, clear corneal superior incision was found to 
have significantly higher postopera�ve as�gma�sm in 
comparison to preopera�ve as�gma�sm (p<0.01). The 
temporal group had less as�gma�sm postopera�vely but 
this finding couldn't a�ain sta�s�cal significance (p=0.424). 
SIA was found to be higher in superior group than that of 
temporal group. Yaycıoğlu and his colleagues found that 
as�gma�sm was maximum with nasal incision followed by 
superior, superior-temporal and least with temporal 

10incision.  With nasal incision maximum stress was induced 
over the incision because of perpendicular entrance of 

11phaco probe.  Superior incisions induce greater as�gma�sm 
due to its proximity to visual centre of the cornea and 
variable pressure effect on wound architecture by the 

5 eyelid. Many study findings match our results concluding 
that SIA was maximum with superior incision than with 

12-14 temporal incision. Susic and his friends studied the effect 
of oblique incision on as�gma�sm. No significant difference 
was noted by them while comparing superonasal incision in 

1right eye with supero-temporal incision in le� eye.  
Temporal incision was compared with incision on steep axis 
by Borasio et al and they concluded that temporal incision 

15group was associated with lesser SIA.

In the present study, post-opera�ve visual acuity improved 
significantly in all the pa�ents of both groups. Mean (±SD) 

spherical equivalent in group A was found to be 0.27±0.46D 
which was significantly higher than that of group B (0.06 ± 0.25D). 
This implies that there was lesser residual refrac�ve error in 
temporal incision group than in superior incision group.

Studies have also compared inter-surgeon changes in 
postopera�ve as�gma�sm. A study compared the SIA of 
four surgeons who operated with same loca�on, site, size 
and architecture of incision. It was found that there was no 
significant difference in as�gma�sm amongst the four 
surgeons concluding that SIA was more dependent on 

16incision related factors than surgeon related factors.

Scholars have suggested that those who invariably operate 
on temporal axis will have variable results. Surgeons should 
move around the eye in accessible field to operate on the 
steep axis to get be�er postopera�ve refrac�ve outcome. If 
preopera�ve against the rule as�gma�sm is <1D then it is 
be�er to operate on temporal (horizontal) meridian.

CONCLUSION

Temporal incisions in phacoemulsifica�on are as�gma�cally 
more neutral than superior incisions. They also have lesser 
postopera�ve residual refrac�ve error, which have higher 
propensity of spectacle independence.

RECOMMENDATIONS

It is recommended that cataract surgeons should operate 
temporally for lesser surgically induced as�gma�sm and 
residual postopera�ve refrac�ve error.

LIMITATION OF STUDY

1. Only temporal and superior incisions were considered. 
Oblique and nasal incisions were not studied.

2. All the incisions were of 2.8mm and other incision sizes 
were not taken into considera�on.

3. All the incisions were clear corneal and other incision 
loca�ons were not taken into considera�on.

4. Single surgeon operated all the cases and inter surgeon 
variability was not analysed.
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