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INTRODUCTION 
Cataract is dened as opacication of lens and its capsule. Yanoff M 
dened senile cataract as any cataract that occurs after the age of 50 yrs 
and that has no evident cause .In India as well as on global scale 
cataract has been documented to be the most signicant and easily 
treatable cause of visual incapacity and bilateral blindness.

According to national survey on blindness 2006- 2007 the principal 
cause of blindness is cataract and the prevalence of blindness due to 
cataract accounts for 62.6% of all cases. The volume of cataract 
surgery has been increasing steadily with 3.8 million surgeries 
performed in 2002-2003 to 5.8 million cataract surgeries performed in 
2008 and %age of surgeries with IOL implantation has also been rising 
with 77% in 2002 -2003 and 94% in 2008 as reported by JOSE 
R{2008}.

Though phacoemulsication is currently a well established technique 
of ECCE and has become a routine procedure for cataract extraction in 
most parts of the world, it requires more skill and sophisticated 
equipment which is quite costly. In an economically weaker country 
like India where there is a huge backlog of cataract we need a 
procedure which is cheap, effective and easy to perform at community 
level. In order to obtain the advantages of a self sealing sutureless 
incision at a low cost ophthalmologist developed another technique 
called MSICS.

In MSICS ,incision size and postoperative  astigmatism was lesser in 
comparison to conventional ECCE but it was not comparable to 
phacoemulsication therefore ophthalmic surgeons tried to modify 
MSICS by which they could achieve reduction in postoperative 
astigmatism .One such method is by altering the shape of incision in 
wound construction .

Shape of the external incision affects astigmatism signicantly which 
is explained by incisional funnel. It is bounded by a pair of lines whose 
shape is based upon the relationship between astigmatism and two 
characteristics of incision; length and the distance from the limbus. 
Any incision made within this funnel will be astigmatically stable as 
described by Paul Koch.

Frown and chevron incision lie entirely within the funnel so these are 
astigmatically more stable incisions .This study is an attempt to nd 
out surgically induced astigmatism and complications using frown and 
chevron incision in Manual Small incision cataract surgery. 

MATERIAL AND METHODS
AIMS AND OBJECTIVES:
1. To compare the surgically induced astigmatism following Frown 

versus Chevron incision in manual small Incision Cataract 
surgery.

2. To access the post operative complications in both the groups.

Patients with age related uncomplicated unilateral or bilateral cataract, 
patients of either sex, patients having keratometric astigmatism of ≤ 3 
D, are included in the study. Patients having keratometric astigmatism 
of > 3D, patients having co existing glaucoma, uveitis, subluxated lens, 
tromatic cataract, corneal opacity, corneal dystrophy or degeneration, 
exotrpia or esotropia, highmyopiea are posterior segment pathology 
were excluded from the study. 

The study was conducted at GMC Jammu over a period of one year. 
This was prospective study in which 100 patients with age related 
cataract satisfying inclusion criteria were selected. They were divided 
into two groups of 50 each. Detailed history & Oculer examination of 
the cases were carried out in Out Patient Department like Visual acuity, 
Slit Lamp Examination, Lacrimal syringing, Fundus examination, IOP 
measurement, Keratometry, Axial Length measurement using A scan, 
IOL Power calculation using SRK-II formula.
 
Preoperative antibiotic drops were instilled topically two hourly a day 
before surgery. All the patients were operated using peribulbar block 
using 5cc of 2% Xylocane & 5cc of 5% Bupivacaine with hylase. All 
the surgeries were carried out by single senior surgeon.
 
Incision site in both cases is placed in superior meridian about 1.5mm 

obehind the limbus centered at 12 clock in sclera at a depth of .25 to 
.3mm edges of Frown were 3mm from limbus & edges of chevron were 
4mm from limbus. Frown inceron is 5.5 to 6.5mm in length whereas 
the distance between two ends of limbus is 5mm.
 
In both groups I & II, patients were scanned on Ist postoperative day & 
follow-up at one week, 03 week, 06 week & 12 weeks for BCVA, SLE, 
Fundus, Post operative astigmatism was calculated at 12 weeks.

RESULTS
In this study 50% cases underwent MSICS with PCIOL implantation 
by giving frown incision and rest 50% cases by giving chevron 
incision. All the patients were in age group 51-80 years. 40% of 
patients were up to 70 yrs of age in group-1[frown incision ] and 40% 
of  patients were in 60 years of age in group-II[chevron incision]. In 
group-1,52% patients were males and 48%were females.In groupII, 
56%were males and 44% were females. 90% in group-1and 88% in 
group II had preoperative corneal astigmatism of ≤ 1D and 6% in 
groupI and 10% in group II had preoperative corneal astigmatism of 
1.25D -2.00D. 45% patients had with the rule astigmatism ,42% had 
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against the rule astigmatism of <1D when assessed  preoperatively. 
st rdSurgical induced astigmatism was calculated at the end of 1  week, 3   

th th stweek, 6   week and 12  week. At the end of 1  week 72% patients in 
group-I and 48% in group-II  had surgical induced astigmatism of 
1.25-2.00 D.This difference was found statistically signicant at the 

st rdend of 1  week. At the end of 3  week 68% patients in group-I and 24% 
in group-II had surgical induced astigmatism of 1.25D-2.00D. At the 

thend of 6  week ,60% in group-I and 10% in group-II had surgical 
induced astigmatism of 1.25-2.00D.This difference in surgical 

2induced astigmatism was found highly signicant X =27.45, P = (1)
th<0.0001(highly signicant). At the end of 12  week 54% patients in 

group I and 8% in group II had surgical induced astigmatism of 1.25D -
2.00D,46% in group I and 92% in groupII  had astigmatism of <1 D. 
The difference between the two groups was statistically signicant 
implying that group-II patients i.e,patients with chevron incision had 

thless surgical induced astigmatism at the end of 12  week of small 
incision catarct surgery as compared to patients in group-I i.e,patients 
with frown incision therefore chevron incision is astigmatically more 
stable. 46% patients in group-I and 48% patients in group-II had with 

ththe rule astigmatism postoperatively at the end of 12  week.

Most common immediate postoperative complications seen was 
striate keratitis 14% in group-I and 16% in group-II, descemet's folds 
in 6% and 10% respectively. postoperative discomfort, redness and 
irritation were noted equally in both the groups. All these patients 

rdresponded well to postoperative treatment and by the end of 3  weeks 
none of the patients had any sign of corneal oedema or uveitis and their 
vision improved signicantly.

Table 1: Age Distribution of Patients

 

Figure 1: Age Distribution of The Patients

Table 2: Gender distribution of Patients

Figure 2: Gender Distribution of Patients

Table 3: Pre-operative Corneal Astigmatism

Figure 3: Pre-operative Corneal Astigmatism

stTable 4: Surgical Induced Astigmatism at the End of 1  Week

stFigure 4: Surgical Induced Astigmatism at the End of 1  Week

thTable 5: Surgical Induced Astigmatism at the End of 6  Week

thFigure 5: Surgical Induced Astigmatism at the End of 6  Week

thTable 6: Surgical Induced Astigmatism at the End of 12  Week

thFigure 6: Surgical Induced Astigmatism at the End of 12  Week
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Age (yrs.) Group I Group II
No. %age No. %age

51-60 17 34 20 40
61-70 20 40 16 32
71-80 13 26 14 28
Total 50 100 50 100

Sex Group 1 Group 2
No. %age No. %age

Male 26 52 28 56
Female 24 48 22 44
Total 50 100 50 100

Astigmatism in 
Diopters

Group 1 Group 2

No. %age No. %age

0.00-1.00 45 90 44 88

1.25-2.00 3 6 5 10

2.25-3.00 2 4 1 2
Total 50 100 50 100

Astigmatism 
in Diopters

Group 1 Group 2

No. %age No. %age

0.00-1.00 11 22 26 52

1.25-2.00 36 72 24 48

2.25-3.00 3 6 0 0

Total 50 100 50 100

Astigmatism in 
Diopters

Group 1 Group 2
No. %age No. %age

0.00-1.00 20 40 45 90
1.25-2.00 30 60 5 10
2.25-3.00 0 0 0 0

Total 50 100 50 100

Astigmatism 
in Diopters

Group 1 Group 2
No. %age No. %age

0.00-1.00 23 46 46 92
1.25-2.00 27 54 4 8
2.25-3.00 0 0 0 0

Total 50 100 50 100
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DISCUSSION
In the present study an attempt has been made to show that surgical 
induced astigmatism can be reduced by changing the shape of incision. 

stIn our study at the end of 1  week,72% patients in group I with frown 
incision had surgical induced astigmatism of  >1D and 48% patients in 
group II had surgical induced astigmatism of  >1D .the difference was 
statistically signicant.At the end of 6 weeks 60%  patients  in group I 
and 10% of patients in group II showed surgical induced astigmatism  

th>1D.At the end of 12  week 54% patients in group I with frown 
incision and only 8% patients in group II with chevron incision had 
surgical induced astigmatism of >1 D. the difference between the two 
groups was statistically highly signicant. There was no statistical 
difference in terms of best corrected visual acuity. Though the 
intraoperative and post operative complications were more with 
chevron incision than manual small incision cataract surgery with 
frown incision but the results were comparable in between the two 
groups. 

CONCLUSION 
It is possible to reduce the amount of postoperative astigmatism 
signicantly by choosing the incision shape .Although both frown 
incision and chevron incision lies entirely within the incisional funnel, 
our study shows that manual small incision cataract surgery  with 
chevron incision has several advantages over the manual small 
incision cataract surgery with frown incision like chevron incision 
gives lesser amount of astigmatism ,geometrically more stable because 
of its triangular conguration . a straight side of the V incision when 
pressed sideways by a nucleus exiting the or an IOL inserted into the 
eye assumed an oval shape and allowed a larger nucleus or IOL to pass 
through than the 5mm base of the incision. Another advantage of 
chevron incision is that the fulcrum in the crotch of the V provides 
easier access to the anterior chamber for instrument manipulation and 
the termination of the scleral tunnel entry posterior to the cornea 
lessens the likelihood of corneal folds that may interferes with 
visualisation during surgery.

REFERENCES
1. Airy GB.Astigmatism and the analysis of its surgical correction. Br.J Ophthalmol 

2001;85:11
2. Agarwal A, Agarwal S et al: Phakonit: phacoemulsication through a 0.9mm corneal 

incision. J Cataract Refract surg 27:1548,2001.
3. Amesburgh EC, Miller KM. Correction of astigmatism at the time of catarct surgery. 

Curr Opin Ophthalmol 2009;20(1):19-24.
4. Anders N, Pham DT, Antoni HJ,Wollensak J. Postoperative astigmatism and relative 

strength of tunnel incision : A prospective clinical trial.J Cataract Refract Surg 
1997;23:332-36.

5. Armeniades CD,Boriek A, Knolle GF Jr. Effect of incision  length, location and shape on 
local corneoscleral deformation during cataract surgery.J Cataract Refract Surg.1990 
Jan;16(1):83-7.

6. Cheng YC, Wu S. Keratometric astigmatism after cataract surgery using small self 
sealing scleral incision. Chang Gung Med J 2001;24(1):19-26.

7. Donders. Astigmatism and the analysis of its surgical correction. Br. J ophthalmol 
2001;85:1127-38.

8. Ernest P, Tipperman R, Eagle R et al. Is there a difference in incision healing based on 
location? J cataract Refract Surg 1998;24:82-87.

9. Girard LJ, Rodriquez J, Mailman ML. Reducing surgically induced astigmatism by 
using a scleral tunnel. Am J Ophthalmol 1984;97:450-56.

10.  Gokhale NS ,Sawhney S. Reducing in the astigmatism in manual small incision cataract 
surgery through change of incision site . Ind J ophthalmol 2005;53(3):201-3.

11.  Haldipurkar SS, Shikari H and Gokhale V. Wound construction in manual small incision 
cataract surgery. Indian J Ophthalmol. 2009;57(1):9-13.

12. Huang FC, Tseng SH. Comparison of  surgically induced astigmatism after sutureless 
temporal clear corneal and scleral frown incisions. J Cataract  Refract 
surg.1998;24(4):477-81.

13. Jurowski P. Reasons of postoperative astigmatism.Klin Oczna . 2003;105(1-2):82-5.
14. Kansas PG. Modied pocket incision: a simplied technique for astigmatism control 

and wound closure. Cataract Refract surg.1989;15(1):93-5.
15.  Merriam J, Zheng H, Urabanowicz J, Zaider M. Change on the horizontal and vertical 

meridian of the cornea after cataract surgery. Tr Am ophth Soc 2001;99:187-97.
16.  Singer JA. Frown incision for minimizing induced astigmatism after small incision 

cataract surgery with rigid optic intraocular lens implantation. J Cataract Refract Surg. 
1991; 17:677-88.

17. Sinskey RM, stoppel JO. Induced astigmatism in a 6.0mmno stitch frown incision.J 
Catarct Refract Surg. 1994 Jul;20(4):406-9.

18. Smyk A, Kropinska E, Orzalkiewicz A. The effect of corneal incision method on 
astigmatism after cataract extraction. Klin Oczna 1998;100(2):101-5.

19. Spineanu L. The incision in the surgery of cataract and postoperative astigmatism. 
Oftalmologia1997;41(1):53-6.

20. Thrasher BH, Boerner CF. Control of astigmatism by wound placement. J Am Intraocul 
Implant Soc. 1984 spring;10(2):176-9.

21. Troutman RC. Corneal astigmatism- etiology, prevention and management. Mosby Year 
Book 1992;1-10.

22. Veronica MR. Astigmatism following cataract surgery. Br J ophthalmol 1984;68:97-
104.

Volume-10 | Issue-2 | February - 2020 |  . PRINT ISSN No 2249 - 555X | DOI : 10.36106/ijar


