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Abstract:

Introduction: Surgically induced astigmatism (SIA) is often the cause for poor recovery following Small
Incision Cataract Surgery (SICS). The present study is an observational study assessing the incidence of
surgically induced astigmatism with Supero-Temporal Anti Smile (Frown) incision in small incision cataract
surgery.

Materials and Methods: 100 individuals with significant visual loss due to cataract were included in the study
and all have undergone Small Incision Cataract Surgery (SICS) through supero-temporal incision with Anti
Smile (Frown) and were followed up for One month for surgically induced astigmatism.

Results: There was a low incidence of surgically induced astigmatism of 7% and mean value of astigmatism of
1.107Diopters.

Conclusion: Supero-temporal Anti Smile (Frown) incision with small incision cataract surgery gives a low
incidence of surgically induced astigmatism and is highly suitable for beginners who learn SICS superiorly with
assistance of Superior Rectus, as the approach to the Supero-Temporal is quite easy and for ALL SICS
practitioners in rural centres where phacoemulsification is not feasible.

Keywords: Surgically induced astigmatism, Small Incision Cataract Surgery, Supero temporal Anti Smile
(Frown) Incision.
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Introduction

Cataract is considered as the most common cause
for correctable visual loss in India. [1] According
to the National Rapid Assessment of Blindness
Survey (2015-2019) carried out by NPCB&VI
across 31 districts of the country cataract was found
to be a major cause of visual impairment in India
accounting for 66.2% of blindness, 80.7% of severe
visual impairment and 70.2% of moderate visual
impairment. [2] Chaterjee et al observed that 82%
of Indians in the age of 75 to 83 have significant
visual impairment due to cataract or aphakia. [3]
Astigmatism is one of the major contributors for
suboptimal recovery of vision post-operatively
following cataract surgery. [4] Although there are
varied views on the causes of astigmatism
following cataract surgery most of them agree up
on the incision size and location. Evidence
suggested that the more peripheral the incision, the
lesser is the effect on the astigmatism. [5] Several
studies have correlated the size of the incision with
the colour and hardness of the nucleus of the lens
[6,7,8] required larger incision for mature and
hyper-mature cataract. In dense cataracts a superior
and larger incision leads to higher incidence of
surgically induced astigmatism.
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Phacoemulsification has been widely used for
cataract extraction world over. However the
procedure would not be feasible in peripheral
centres due to need for specialized equipment and
cost. Small Incision Cataract Surgery (SICS) has
been performed as an alternative method in
developing countries. Temporally placed incision
has been shown to reduce the occurrence of
significant astigmatism due to its lesser effect on
the corneal curvature at the visual axis due to
neutralization of the drag forces by the eyelid.
[9,10] The present study is an observational study
to assess the impact of supero temporal Anti Smile
(Frown) incision in SICS on the occurrence of post-
operative astigmatism.

Materials and Methods

The study was performed in a community-based
cataract surgical centre at Government General
Hospital, Eluru, located in Andhra Pradesh for the
National Blindness Control Program and visual
impairment. Inclusion criteria: Patients with
keratometric astigmatism of less than 1.0 dioptre
and good fixation. Exclusion criteria Patients with
presence of pre-operative astigmatism of more than
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1.0 dioptre and traumatic cataract. All individuals
with visual impairment due to cataract who
fulfilled inclusion criteria were screened between
15-11-2023 to 31-12-2023. All the individuals were
screened for hypertension and diabetes mellitus.
Patients with pre-existing medical hypertension and
diabetes were included in the study after
appropriate control of the pre-morbid conditions.
Pre operatively keratometry was performed using
keratometer. All the surgeries were performed by a
single surgeon in a single centre. The incision
architecture was similar in all the patients which
included a 6-mm superotemporal Anti-Smile Small
(Frown) Incision 1.5 mm away from the limbus
made with a 2.2 Crescent blade as a funnel shaped
sclera-corneal incision. One side port was made at
a perpendicular to the main incision and the
anterior chamber was entered using a 2.8 mm
keratome followed by enlargement of the internal
incision sideways up to 6.5 to 7.00 mm to
accommodate relatively large nucleus of the mature
cataract. Following visco assisted nuclear delivery
through the tunnel a three-piece intraocular PMMA
Freedom intraocular lens was implanted into the
capsular bag. All patients were administered 0.3%
Gatifloxacin and 1% prednisolone ocular drops
every Three hours every day and tapered off over 4
weeks period. All the patients were followed up for
a period of a month. Patients were followed up on
1,7, and 30 post operative days. Keratometric
analysis was compared between pre operative and
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30 days post operative days. Acceptance of
spectacles for best corrected vision with or without
cylindrical lens was observed. Amplitude of
astigmatism was calculated as the difference
between the steeper and flatter meridians in
keratometric values using the plus cylindrical
notation as described by Holladay et al. [11]
Astigmatism was denoted as the magnitude of the
value directed towards the steeper meridian.

Results

100 individuals with visual impairment due to
cataract were screened between 15-11-2023 to 31-
12-2023. A total of 100 individuals with significant
visual impairment due to cataract were included in
the study. Baseline parameters are shown in Table
1. Females comprised of 54% and males 46%
(Figure 1). The mean age of the patients was 59.75
years. Mean preoperative astigmatism was 0.84D.
Surgical induced astigmatism of 1 dioptre or more
was observed in 7%. Most of the subjects who
underwent surgery were observed, and they had no
increase in the astigmatism with mean cylindrical
axis value of 1.25 Dioptres. There is no statistical
significance between genders in the surgically
induced astigmatism. Postoperative complications
were observed in 18 individuals which were mostly
minor. Corneal oedema was observed in 1
individual (0.01%) and striae keratitis in 17
individuals (0.17%) (Figure 6).

Table 1 Baseline characteristics of study subjects (n=100)

Males (n) 46
Females (n) 54
Mean Age 59.73
Mean Age Males 60.02
Mean Age Females 59.48
® oD
0s

Figure 1: Distribution of study subjects according to Left Eye and Right Eye
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© 38-40
® 41-50
© 51-60
61-70
® 71-80
Figure 2: Distribution of study subjects according to Age
® Female
© Male

Figure 3: Distribution of study subjects according to Gender Ratio

Table 2: Pre OP Best Corrected Visual Acuity

Pre-Operative Best Corrected Visual Acuity

Visual Acuity Male Female Total

>6/60 15 22 37

6/60 to 3/60 16 11 27

<3/60 15 21 36

Total 46 54 100

Table 3: Post-operative parameters
Immediate Post Op Final Follow up after a Month
Visual Acuity Male Female Total Male Female Total
6/60 to 6/36 9 10 19 0 0 0
6/24 to 6/18 15 21 36 0 0 0
6/12 to 6/6 22 23 45 46 54 100
Total 46 54 100 46 54 100
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@ Male

Female

Female

Figure 4: Distribution of Study Post Operative Induced Astigmatism among Gender

® oD
® Os

Figure 5: Distribution of Study Post Operative Induced Astigmatism Among Eye

@ Corneal Oedema
@ Straie Keratatis

Figure 6: Post-Operative complications
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Discussion

Although phacoemulsification gives excellent
results with low incidence of surgically induced
astigmatism, [12,13] it is often not feasible in
developing countries especially in rural community
hospitals in Government sector due to the need for
expensive equipment. Suture-less Small Incision
Cataract Surgery (SICS) with intraocular lens
(IOL) implantation has also shown to give
comparable results with low incidence of surgically
induced astigmatism. [14] Temporal location of
incision for SICS has been shown to have lesser
incidence of surgically induced astigmatism with
results comparable to phacoemulsification. [15] But
beginners it was not an easy to do temporal incision
SICS in initial days, In the present study using
supero-temporal anti-smile (Frown) incision has
shown a low incidence of significant astigmatism
of 7 % and the severity of surgical induced
astigmatism was low with a mean of 1.25 Dioptres.
Similar results have been observed in other studies
with SICS [9,15] with economic benefit compared
with phacoemulsification. [14,16,17]

Conclusion

Our study has demonstrated that Small Incision
Cataract surgery is an effective and safe method in
rural community centres. Supero-Temporal Anti-
Smile (Frown) incision gives superior results with
very low incidence of surgically induced
astigmatism with good post operative recovery
comparable to superior and straight incision in
Small incision Cataract surgery and is ideally
suited for community based rural centres where
cost and logistics would not permit for expensive
phacoemulsification facilities.
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