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ABSTRACT
Background: Surgically induced astigmatism (SIA) remains a common obstacle for achieving an excellent UCVA (Un
Corrected Visual Acuity). The aim of this study is to compare surgically induced astigmatism (SIA) after one or two side ports
with clear corneal temporal 2.8 mm phacoemulsification cataract surgery. Methods: Study comprised a multi-centric,
nonrandomized prospective consecutive series of 358 eyes of 328 patients between age group of 9 to 71 years who had
uneventful 2.8mm main temporal clear corneal incision and one or two side ports phacoemulsification cataract surgery with
implantation of aspheric foldable intraocular lens (IOL). All surgery was performed by one experienced surgeon. Surgically
induced astigmatism was calculated using Holladay-Carvy-Koch formula method. Results: At 1.5 months, the mean SIA
was 0.51 diopter (D) for the one side port incisions and 1.50 D for two side port incisions (P = 0.04). At 3 months, the mean
SIA were 0.41 D for one side port incisions and 1.25 D for two side port incisions (P = 0.03). Conclusion: The UCVA was
far better in the one side port group, at 1.5 and 3 months post-operatively.
Keywords: Clear cornea, Phacoemulsification, SIA (Surgically Induced Astigmatism), Side-port, Temporal, UCVA (Un
Corrected Visual Acuity)

INTRODUCTION
Nowadays
clear
corneal
temporal
phacoemulsification with IOL (Intra-Ocular lens)
implantation is the surgery of choice in operable
cataract cases with advantages of rapid visionrestoration, fast healing and minimum surgically
induced astigmatism (SIA).[1]
But surgically induced astigmatism (SIA) remains a
common obstacle to achieving an excellent UCVA
(Un Corrected Visual Acuity).[2] SIA is related to the
type, length and location of the incision, and the
suture closure technique.[3,4]
This multi-centric, prospective study compared the
SIA in cataract patients undergoing 2.8mm clear
corneal main incision phacoemulsification with one
or two side ports.

MATERIALS AND METHODS
This multi-centric, prospective study included 358
eyes of 328 patients with various types of cataract
between age group of 9 to 71 years.
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The patients with bilateral cataract underwent surgery
with an interval of at least 7 days between
procedures. None of the patients had a history of
previous ocular surgery or diseases that would affect
the corneal refraction. Written informed consent was
obtained from each patient.
All eyes underwent a complete ophthalmological
examination pre-operatively and post-operatively at
1.5 month and 3 month, including a manifest
refraction using a refractometer and snellen projector
chart. Astigmatism was measured from the
keratometry readings. Data on gender, age, UCVA,
manifest refraction, and automatic keratometry were
collected.
All operations were performed by a single
experienced surgeon using the same technique and
topical or peribulbar anesthesia in all cases. The
surgeon sat in the temporal position. Three-step,
CCIs were made with a 2.8 mm disposable keratome.
Temporal CCIs were used in all eyes. The depth of
the first cut, a precut, was approximately one third of
the corneal depth; the tunnel length was 1.50 mm to
1.75 mm. After injecting sodium hyaluronate),
capsulorhexis (approximately 5.0-5.75 mm in
diameter), a single or double side port incisions and
hydro-dissection
were
performed.
After
phacoemulsification and cortex removal, a 1-piece
foldable aspheric intraocular lens was then inserted.
At the conclusion of surgery, proper hydro was done
across all the wounds along the sides of the incision
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and closed to achieve simple apposition of the wound
without tension or gape [Figure 1-4].
SIA was calculated by vector analysis using the
Holladay-Carvy-Koch
formula.[5-7]
A
paired
Wilcoxon test was performed to determine if there
was a significant effect on induced astigmatism
depending on the one or two side ports group location
(superior or inferior or both). A comparison of the 2
groups (one side-port or two side-port) was
considered significant if P < 0.05 on SIA estimation.

RESULTS
Each group contained 179 cases. The mean age of the
patients at the time of the baseline was 40.8 ± 31.0
years; there were 217 male and 111 female. The preoperative corneal astigmatism in both groups ranged
from 0.0 to 2.58 diopter (D). The level of preoperative astigmatism was similar in the two groups
(0.72 ± 0.42 in one side- port group, and 0.59 ± 0.52
in two side port
group, P = 0.100).

Table 1. Mean Pre-Operative and Post-Operative Corneal Astigmatism
Total Astigmatism- Mean ± SD n=358
Pre-Operative
Post-Operative
1.5 months
3.0 months

One side-port(n=179)
0.72±0.42

Two side port (n=179)
0.59±0.52

P - value
0.100

0.88±0.67
0.58±0.44

1.20±0.55
1.04±0.34

0.05
0.04

Table 2: UCVA % on Snellen Vision Projector in both the groups after 3 month.
Snellen Vision Range
One side port(n=179)
6/5–6/9
79 (44.1%)
6/9p-6/12
69 (38.5%)
6/12p-6/18
26 (14.5%)
6/18p-6/24
05 (2.7%)
< 6/24
00

Two side-port(n=179)
19 (10.6%)
75 (41.8%)
39 (21.7%)
30 (16.7%)
16 (8.9%)

Table 3: Surgically-induced mean astigmatic change by vector analysis using the Holladay-Cravy-Koch formula using AutoRefrectrometer and Auto- Keratometer.
Total Astigmatism- Mean ± SD n=358
One Side-Port(n=179)
Two Side-Port (n=179)
p- value
Post-Operative
1.5 months
0.51±0.64
1.50±0.53
0.04
3.0 months
0.41±0.39
1.25±0.48
0.03

DISCUSSION
Most modern cataract surgeons sit at the temporal
aspect of the patient and use temporal CCIs (temporal
approach). Most operating tables are now constructed
for a surgeon sitting at the temporal side of the
patient.[7-9]
The main aim of this study was to compare the SIA
caused by 2.8 mm temporal clear corneal main
incisions with one or two side ports for 358 cataract
eyes. The study was designed to assess variations in
SIA in both the groups. In this study, a 2.8 mm
corneal incision was used, and the effects on the SIA
and corneal astigmatism of the one or two port
incision on the 358 eyes were compared over a 3
month follow-up. The UCVA in the 2 types of
incision were also compared. Both the SIA and
UCVA were better in the one side- port group, postoperatively.
Nowadays, the size of the corneal incision has
become gradually smaller, and previous studies

indicated that a smaller incision size is associated
with earlier refraction stabilization and a reduced
magnitude and variability of SIA.[10-14]

Figure. 1: Two Side-Ports with 2.8 mm Temporal Clear corneal
Incision.
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Figure 2: Same case after aspheric IOL Implantation & sealing
of three Wounds

Figure 3: One Side Port with 2.8 mm temporal clear corneal
incision.

incisions.[10] This means that in the future there will
be no need to consider the incision locations,
temporally, nasally or elsewhere.
Moreover, surgical equipment and skills in modern
cataract surgery have been advanced gradually.
Therefore, wound stress and stretching of the corneal
tissue might be decreased. Decreased wound stress
and stretching can make a smaller SIA. Therefore,
the differences in SIA between a one side-port
incision and two side-port incision in the present
study could be smaller than in previous studies. In
this study, the amounts of SIA were different in one
and two side-ports incision.
In modern cataract surgery, the considering factors
for optimum UCVA are surgical experience,
preexisting corneal astigmatism, biometry prediction,
and induced astigmatism.[2] Currently, surgical
complications and biometry prediction errors are
rather low. Induced astigmatism shows a diminishing
tendency. In the present study, the SIAs following 2.8
mm CCIs temporal with both one side-port and two
side-ports were different, approximately 0.41 D in
one side-port group and 1.25 D in two side port
group. The induced corneal astigmatic change would
be minimal with the introduction of micro-incision
cataract surgery. Therefore, induced astigmatism may
not be a limiting factor for an improved UCVA. One
side-port incisions (2.0 mm or less) are more suitable
for astigmatism-neutral cataract surgery, especially in
deep -seated Indian eyes.
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