February, 2017/ Vol 5/Issue 02

ISSN- 2321-127X

Original Research Article

A study on efficacy of limbal relaxing incisions in correcting corneal
astigmatism along with clear corneal phacoemulsification in a tertiary

eye care centrein South India

K. Ravikumar !, M. Arthi %, Rajakumari ®

Dr. K. Ravikumar, Associate Profess@Br. Arthi. M, Postgraduate®Dr. Rajakumari, Professor, all authors are
affiliated with Regional Institute of Ophthalmolo@overnment Ophthalmic Hospital, Egmore, Chennamil Nadu,

India

Address for Correspondence: Dr. K. Ravikumar MS, Associate Professor, Regiohratitute of Ophthalmology
Government Ophthalmic Hospital, Egmore, ChennaialEiD: krkeyedr@gmail.com

Abstract

Aim: The main aim of this study was to study the effectess of limbal relaxing incisions in correctingrneal
astigmatism when combined with clear corneal phacdsification. M aterials and Methods: 50 eyes of 37 patients
satisfying the inclusion and exclusion criteria véncluded in the study. After adequate pre opezatvorkup, all
patients underwent limbal relaxing incisions codpleith clear corneal phacoemulsification. The imms were
calculated based on Gills nomogram. Postoperaisgal/acuity and corneal topography were perforeedssess the
correction of corneal astigmatisiResults. The mean age of our study population was 57.08&71¢ears. 50 eyes of 21
males and 16 females were included in our studg fean preoperative Uncorrected Visual Acuity wadswith a
standard deviation of 0.5 (in logMAR) and the begstctacle corrected visual acuity was 0.8 witreaddrd deviation of
0.4. The postoperative uncorrected visual acuity @weeks 0.0£0.15 with a best corrected visualtgaumas 0.09+0.1. At
12 weeks, uncorrected visual acuity was 0.0 wistieadard deviation 0.07. There was 71.8% decreaseniral corneal
astigmatism after limbal relaxing incisianSonclusion: Therefore we conclude that limbal relaxing incisiacan be
used effectively in conjunction with cataract suyge reduce the astigmatism <3 D at the corneadlland aids us in

providing spectacle free optimal distance visiopatients.
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| ntroduction

The aim of modern day cataract surgery is to pewad
spectacle free optimal distant vision in patietfs This

has led to the evolution of cataract surgery as a
refractive surgery as well. Intraocular monofoeaides
correct spherical component of the refractive ebor

the astigmatic component remains uncorrected. There
are various methods for correction of astigmatistihe
corneal level — both non surgical and surgical. Non
surgical methods include spectacles and contaseen
Surgical methods to correct astigmatism includebéim
relaxing incisions and implantation of toric intcatar
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lenses [2]. Toric IOLs depict a precise and reéabl
method of correcting astigmatism but has a steep
learning curve and is expensive. Limbal relaxing
incisions provide a reliable alternative for cotiec of
mild to moderate corneal astigmatism. Though toric
IOLs are preferred for high levels of astigmatism.80

D, Limbal relaxing incisions are a safe and effexti
procedure in expert hands leading to rapid visual
rehabilitation. LRIs involve placement of relaxing
incisions along the steeper axis of the cornea hwhic
leads to subsequent flattening along that axis [3].

Purpose- The main aim of this study was to study the
effectiveness of limbal relaxing incisions in catiag
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corneal astigmatism when combined with clear cdrnea  comparing preoperative and post operative uncadect
phacoemulsification. This was determined by  visual acuity, keratometry and topographic analysis

Materialsand Methods

This was a prospective study which was conducté®egional Institute of Ophthalmology and Governm@phthalmic
Hospital from February 2016 to September 2016y eftes of 37 patients were included in the study.

Inclusion Criteria

1. Patients with regular corneal astigmatism fromO.® 3 D were included in the study.

2. Patients with significant cataract ( group Il —d¥cording to the Lens Opacities Classificationt&ys Il) [4]
3. Patients more than 50 years of age

4. Axial length of the eye ball between 23 — 25 mm.

Exclusion Criteria

1. Previous history of ocular surgeries.

2. Irregular astigmatism.

3. Peripheral corneal thinning

4. Extremely steep corneas with K reading more thab4

5. History of other ocular diseases ( uveitis, opticve and macular disorders ,glaucoma etc.,)

All the patients underwent detailed ophthalmic eixetion. Pre operative evaluation included recaydimcorrected
Visual Acuity (UCVA), Best Spectacle Corrected \asécuity (BSCVA) using Snellens visual acuity chdntraocular

pressure measurement using Goldman’s applanatiamteter was done. The axial length was measured dsiscan

and the keratometry reading was done using mararat&meter and autokeratometer. The intraocularepofthe lens
was finally calculated using the Sanders- Retzliffaff T formula (SRK - T). The corneal topographmgs done using
computerized videokeratoscopy to reassess theokeetitic reading and to determine the exact oriemtadf the steep
axis for the placement of LRI during surgery. Aaded slit lamp examination was done to rule aut aye pathologies
and fundus assessment using Slit lamp biomicrosestiya +90 D lens and indirect ophthalmoscopicneixation was

performed. The same experienced surgeon perforriethea surgeries either under topical anaesthesiauraler

peribulbar block.. The size and the location of lthéal relaxing incision were determined by thdlsshomogram [5].

Paired 6 mm incisions are required for astigmatigito 2D. To correct astigmatism between 2 — 3 D8 imcisions are
required. The incisions are placed at the steepiaxhe limbus just anterior to the surgical lirmbA 600 micron pop up
micrometer blade is used for this purpose (Imagd.-R)s were customized according to the corneabgoaphy of the
patient (Image 2).

Figure 1: A, B 600 micron pop up micrometer blade for performing Limbal relaxing Incisions
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After the limbal relaxing incision was made clearreal incision was made along the steepest axdsnaonofocal
foldable IOL was implanted with emmetropia as tloalgof surgery. There was no intra operative ort pperative
complications. None of the cases required sutwifrtbe wound.

»

- .

< N

Figure2: A. measuring 6mm using Castroviejo calipers alongsthepest meridian. B,C two paired 6 mm incisionlena
along the steepest meridian using 600 micron poplage. D. Intraoperative picture after making lingoal incision
before making a clear corneal entry.

Patients were evaluated post operatively at day ameweek, one month and three months. Un cedeédisual Acuity,
best Spectacle corrected visual acuity and Intlaoqressure were documented during each visitn€&drtopography
and keratometry were performed at one and threghm@mnd this was considered for the statisticalyaisa(Image 3).

Figure 3: A. Preoperative with the rule astigmatism is denmatesti by a symmetrical bow tie pattern with the K
reading of +43.46 diopters in the horizontal mendiand +46.93 in the vertical meridiaB. Neutralization of
astigmatism postoperatively by limbal relaxing &ich with K reading of +43.07 in the horizontal mdé&n and 43.33 in

the vertical meridian.
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Results

A total of 50 eyes of 37 patients who came to Regjitnstitute of Ophthalmology and Government Oghttic Hospital
for cataract surgery were included in this studyfteA undergoing the aforementioned ocular examdmatand
investigations patients were taken up for catasacgery. Among our study subjects 21 patients weaées and 16
patients were females. The mean age of our stugulation was 57.08 years with a standard deviatibh0.7 years.
The mean axial length of the eyes included in ¢udyswas 22.09 + 2.05 mm. The average IOL powedamtgd in our
study was 22.40 D with a standard deviation offl.the demographics of our study population areateg in table 1.

Table-1: Demographic pattern of the study population

Characteristics Data
Eyes (R/L) 50(23/27)
Mean Age 57.08+10.7 Years
Sex (M/F) 21/16
Mean I0OL 22.4+1.1D
Mean Axial Length 22.09+ 2.05 mm

The mean diopteric power of the central corneareefargery at presentation was +44.20 D with adstahdeviation of
0.5D. The mean diopteric power of the cornea ate¢ks after surgery was 43.60 +1.3 DD and at 12 sveedks
43.50+1.2 D. The mean astigmatic power of the e¢ctirnea before surgery was 2.48+4.2 D. At 4 wedles surgery,
the mean astigmatic power of the cornea was 0.8B0ahd 0.7 + 0.4 D at 12 weeks after surgery (T2bligure 1, 2).
There was 71.8% decrease in corneal astigmatisen lafibal relaxing incisions. The statistical arsdyof the central
corneal diopteric power using ANOVA (Analysis of Nence) was found to be statistically significapk.01). The
analysis of central corneal astigmatism at 4 weskk12 weeks was not found to be statisticallyiggmt (table 3).

Table-2: Mean diopteric power and astigmatic power of the cornea preoperatively and postoper atively

M ean Diopteric Power M ean Astigmatic Power
Pre-op Visit 44.20D + 0.5D 2.48+4.2D
4 Weeks Postop 43.60+£1.3D 0.8+0.5D
12 Weeks Postop 43.50+£1.2D 0.7+£0.4D

Table-3: Statistical analysis of the mean astigmatic power of the cornea

Sum of Squares df Mean Square F Sig.
Between Groups 61.000 2 30.500 99.404 .000
Within Groups 45.104 147 .307
Total 106.104 149

The mean preoperative Uncorrected Visual Acuity Waswith a standard deviation of 0.5 (in logMAR)dathe best
spectacle corrected visual acuity was 0.8 withaaddrd deviation of 0.4. The postoperative unceeckeisual Acuity
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was 0.1 with a standard deviation 0.2 at 1 weekredsethe Best Spectacle Corrected Visual Acuit &ith a standard
deviation of 0.13.

Table 4: visual acuity pre op, 1 week, 4 weeksand 12 weeks post operatively. N refersto the sample size

Group UCVA BCVA

Preoperative Mean 1.0 0.8
N 50 50

Std. Deviation 0.51 0.4

Median 0.8 0.7

1 week Mean 0.1 0.09
N 50 50

Std. Deviation 0.2 0.13

Median 0.2 0.1

4 weeks Mean 0.0 0.0
N 50 50

Std. Deviation 0.15 0.1

Median 0.2 0.1

12 weeks Mean 0.0 0.0
N 50 50

Std. Deviation 0.07 0.06

Median 0.0 0.0

Table-5: Showing the statistical analysis of visual acuity between various groups

Sum of Squares df Mean Square F Sig.
UCVA Between Groups 21.637 2 10.819 113.991 0.000
Within Groups 13.951 147 .095
Total 35.589 149
BCVA Between Groups 18.060 2 9.030 157.631 0.000
Within Groups 8.421 147 .057
Total 26.482 149
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The postoperative uncorrected visual acuity at ékse).0+0.15 with a best corrected visual acuitg @®+0.1. At 12
weeks, uncorrectedsual acuity was 0.0 with a standard deviation ((D&ble 4, Figure 4). The difference between
visual acuity preoperatively and post operativesviound to be statistically significant with a p&D by employing thi
statistical test Analysis of Vamce (ANOVA). The difference in visual acuity atwkeks and 12 weeks was |

statistically significant (p>0.05) (Table !

UNCORRECTED VISUAL ACUITY
(logMAR)

0.8 -

0.6 -
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4 WEEKS

12 WEEKS

Figure-4: Uncorrected visual Acuity preoperatively and postoper atively

Discussion

Cataract surgery has currently become the |
commonly performed refractive surgery and its ubig
has given the surgeons ample opportunity to red:
the outcomes with great precision. Advancement
preoperative diagnostic tests and surgical tectesigas
well as increased availability of prium intraocular
lens (IOL) implants, have escalated pati
expectations, thus making accurate managemente-
existing astigmatism mandatory in order to del
optimal visual outcome. Astigmatism managemen
cataract surgery is a wealtudied issue,and many
techniques are available for its correction, nan
limbal-relaxing incisions (LRIs), arcuate keratotomi
toric intraocular lenses (IOL), paired incisions the
steep axis or subsequent excimer laser abl
(bioptic). It has been reported th20% of all catarac
patients have clinically significant astigmatisnsually
>1.5 dpt [6]Though Limbal relaxing incisions a
known to be effective in correcting corneal astitjisma
upto 4

diopters, recent studies indicate that it can bed
reliably to correct corneal astigmatism upto the leve
2.5 D. It works well when performed duril

phacoemulsification and can be used independeai
correct surgically induced astigmatism as well

Compared to corneal relaxing incisions, limbal x&lg
incisions are forgiving procedures with less ¢
operative glare, discomfort and faster healing
preserves the optical quality of the cornea andesums
achieve excellent results even in their early pdoces

[5].

The placement of the LRI should beustomized
according to the topography of every patient. Isesao!
asymmetric astigmatism, the LRI in the steepess
can be elongated slightly and shortened the ¢
amount in the flatter of the two steep axes. Pdifels
do not have to be made ine same meridian. If the
topography reveals nosrthogonal astigmatism, each
the LRI's are placed at the steepest portion oftibwe
tie [5].

Overcorrections are unust— it is much more likely for
under correction to occur. Limbal relaxing incisare
also known to have a neutral effect on con
aberrations [7]. Another study revee quatrefoil
aberration was significantly increased in the liir
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relaxing incision group but not in the control goou
with no significant difference between the two grsu
regarding corneal aberrations. There was no samifi
change in the other higher order corneal astigmatis

both the study group and the control group.

There have been case reports of Limbal relaxing
incisions being effective in patients undergoing
combined cataract and glaucoma surgery [8]. The
success of this combination in this case was ateib

by the author to 2 factors. Either the induced
astigmatism with the scleral flap incision was teea
and/or the relaxing incision corrected more astiggna
than expected. Maybe both mechanisms coexisted. We
must keep in mind the variable nature of both these
procedures when performing them; in any case, atgre
reduction of astigmatism will be achieved. But
extensive studies are required to ascertain itsaef§ in
such combined procedures.

Limbal relaxing incisions are found to be as effexts
toric IOLs and extended on axis incisions in caineg
corneal astigmatism [9, 10]. On axis incisions laasic
approaches for correcting corneal astigmatism, with
simplicity being their main advantages over other
incisional techniques. They involve extending the
surgical wound created on the steep meridian teecor
he corneal astigmatism. The effect of extended>as a
incisions can be enhanced by creating a limbakieda
incision just opposite the main wound. The main
disadvantage of this approach is the need for wound
suturing and extended follow-up examination resglti

in slower visual recovery which can last a few week
until complete suture removal. Additionally, if oeed

of an incision is closer to visual axis, an asynrioet
correction will take place resulting in the shifiward
this end of the wound. This is overcome by the
application of paired limbal relaxing incisions whi
does not necessitate wound suturing. Toric IOLddyie
more predictive results than other approaches and d
not require additional corneal incisions, henceddrdag
visual recovery. One major complication is IOL taia
that can result in residual astigmatism and is psjpe
when compared to other methods of correction of
astigmatism. The relaxing incisions are an econalmic
alternative to toric IOLs and aid us in providingtional
visual outcome even in patients belonging to tiveelo
socioeconomic group.

There are no reports of association of infectious
complications or increase in their incidence when

Original Research Article

cataract surgery is performed in conjunction wiithbial
relaxing incisions.

Thus LRI preserves the perfect optical qualitieghsf
cornea and is an excellent option for low-to-motkera
degrees of astigmatism in a planned single bioptic
procedure. The forgiving nature of LRI is due to
placement and length of the incision. LRI produces
lesser effect than corneal relaxing incision (CRtys
precise alignment of the axis is not as critical.
Carvalhoet al. have shown that LRI performed during
phacoemulsification surgery is a safe, effectivad a
stable procedure to reduce pre-existing corneal
astigmatism [1].

Conclusion

Therefore we conclude that limbal relaxing incisi@me

a cost effective alternative to Toric IOLs and dan
used in conjunction with cataract surgery to reduce
moderate astigmatism at the corneal level and iaids
providing spectacle free optimal distance vision.
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