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Abstract

Background: To investigate the magnitude and pattern of pre-existing corneal astigmatism in age
related cataract patient. Method: This prospective observational study was carried out in a tertiary eye
hospital from January 2020 to June 2020. We examined 577 eyes of 532 patients who underwent
cataract surgery. The mean age at the time of surgery was 61.2 £7.1 (40 to 100) years. Corneal
astigmatism was measured with Auto Refracto Keratometer at least two times for each patient.
Astigmatism was calculated from dioptric difference of vertical reading from horizontal reading. With
the rule (WTR) astigmatism was considered when steep meridian at 900+200. Against the rule (ATR)
astigmatism was considered when steep meridian at 1800+200. Astigmatism is in other direction is
defined as oblique. Result: The pattern of astigmatism was ATR astigmatism in 237 eyes (41%), WTR
astigmatism in 165 eyes (28.6%) and Oblique in 175 eyes (30.4%,). Prevalence of ATR astigmatism was
more than WTR astigmatism and prevalence of ATR astigmatism axis significantly increased with the
increase in age. Average corneal power was 45.23D. Corneal astigmatism was 0.0D to 0.5D in 274
eyes (47.5%), 0.51D to 1.0D in 175 eyes (30.3%), 1.01D to 2.0D in 98 eyes (17.0%) and more than 2D
in 30 eyes (5.2%) cases. Corneal astigmatism of most cataract surgery candidates fell between 0.50D
to 1.50 D in 360 eyes (62.4%) cases. Conclusion: Thirty five percent (35%) pre-operative patient had
1D or more corneal astigmatism and sixty five percent (65%) had less than 1Dcorneal astigmatism.
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Introduction: Cataract is the leading cause of
reversible blindness in the world accounting for about
three quarters of blindness. In absolute terms and
numbers, it is estimated by World Health Organization
that nearly 20 million persons in Asia are blind. And
this is going to increase over the period of time.!
Cataract surgery is one of the most commonly
performed procedures in ophthalmology.?
Post-operative astigmatism is one of the major causes
of visual dissatisfaction of the patient. Recent progress
in cataract surgical technique has heightened patient's
expectation of visual outcome; good post-operative

vision without spectacles is considered normal.
Significant efforts are being undertaken to increase the
output of vision through safe cataract services.
Cataract surgery has undergone great refinement in
recent years. Goal of cataract surgery is to achieve a
desirable refractive outcome with minimal induction
of astigmatism after surgery.> Some of the factors
affecting the Surgically Induced Astigmatism (SIA)
are the architecture and site of incision, surgical skill,
and to a great extent of pre-existing corneal
astigmatism.* However, for the patients with
concomitant cataract and corneal astigmatism, both
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the spherical and the corneal astigmatic errors should
be addressed at the time of cataract surgery.’ This is
especially important in low-income countries such as
ours where simultaneous correction of spherical and
corneal astigmatism saves health care resources while
addressing highly demanding patients who expect the
best refractive corrections.> ¢ Regardless of the
correction technique employed on the candidates of
cataract surgery for refractive errors, the prevalence
of corneal astigmatism provides useful information
for both the cataract surgeons and lens manufacturers.
It has been documented that approximately 15% of
cataract patients have more than 1.5 diopter of
preexisting keratometric astigmatims.” In cataract
surgery, the corneal incision has a small flattening
effect on the corneal curvature which can be used to
reduce preexisting corneal astigmatism.®
Post-operative astigmatism is one of the major causes
of visual dissatisfaction of the patient. Astigmatic
error of 1 to 2 diopter may reduce uncorrected visual
acuity to the 20/30 or 20/50 Ilevel whereas
astigmatism of 2 to 3 diopter may correspond to
visual acuity between 20/70 and 20/100.° Thus
control of post-operative astigmatism is a key factor
in meeting these expectations. So it is important to
analyze the magnitude and pattern of pre-existing
corneal astigmatism to control postoperative
astigmatism that is responsible for visual
dissatisfaction of patients in cataract surgery.

Method:

This prospective observational study was carried out
in Sheikh Fazilatunnessa Mujib Eye Hospital &
Training  Institute (SFMEHTI), Goplganj,
Bangladesh; a tertiary eye hospital from January
2020 to June 2020. This study was carried out in
patients admitted with age related cataract (ARC) for
surgery. All patients provided written informed
consent. We examined 577 eyes of 532 patients who
underwent cataract surgery of both gender. The
patients younger than 40 years and older than 100
years were excluded. Routine eye examinations were
performed before operation, including visual acuity,
refraction, tonometry, slitlampbio-microscopy and
dilated fund us examination. Near and far
uncorrected and best corrected visual acuity was
measured using a Snellen’s chart. We excluded the
patients have corneal disease, irregular astigmatism,
presence of pterygium, complicated cataract, cataract
associated with glaucoma, ocular trauma and
previous intraocular surgery from this study. We
measured the corneal astigmatism by using Auto

Received date: 10 July 2022 AN
Accepted reviewed version date: 12 October 2022

Central Medical College Journal
Vol 6 No 2 July 2022
DOI: https://doi.org/10.3329/cemec].v6i2.67069

Refracto Keratometer. We carried out the
measurement at least two times for each patient.
Astigmatism  was  calculated from diopteric
difference of vertical reading from horizontal
reading. Astigmatism was also classified into with the
rule (WTR), against the rule (ATR) and oblique
astigmatism. With the rule (WTR) astigmatism was
considered when steep meridian at 900+200. Against
the rule (ATR) astigmatism was considered when
steep meridian at 1800+200. Astigmatism is in other
direction is define as oblique. On keratometry, when
vertical reading (K1) was found greater than
horizontal (K2) was considered WTR astigmatism
and the reverse reading for ATR astigmatism.

Result:

This study comprised 577 eyes of 532 patients with a
mean + SD age of 61.24+7.1 (40 to 100 years). Only 1
patient was in the age of 100 years & 95 years each.
Five patients were in 90 years of age. The numbers of
eyes in the three age groups were described in Table
1. The mean + SD of corneal astigmatism was
1.01£0.79.The distribution of corneal astigmatism
was 0.0D to 0.25D in 148 eyes (25.7%), 0.5Din 126
eyes (21.8%), 0.51D to 1.0D in 175 eyes (30.3%),
1.01D to 1.5D in 64 eyes (11.1%), 1.51D to 2.0D in
34 eyes (5.9%) and more than 2D in 30 eyes (5.2%)
cases (Table 2). In this study 1 patient found with
7.75D corneal astigmatism, 1 patient with 3.75D, 2
patients with 3.5D and 3 patients with 3.25Dcorneal
astigmatism respectively. Corneal astigmatism of
most cataract surgery candidates fell between 0.50D
to 1.50 D in 360 eyes (62.4%) cases. The pattern of
astigmatism was ATR astigmatism in 237 eyes
(41%), WTR astigmatism in 165 eyes (28.6%) and
Oblique in 175 eyes (30.4%). Prevalence of ATR
astigmatism was more than WTR astigmatism and
prevalence of ATR astigmatism axis significantly
increased with the increase in age (Figure 1).

Table 1: Distribution of patients according to age.

Age in years No. of Eyes | Percentage (%)
40 -60 299 51.82
61-280 264 45.76
81-100 14 242

Maximum patient in 40-60 years age group (51.82%).
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Figure 1: Pattern of corneal astigmatism among
the study group.

Astigmatism

HATR
EWTR
M Oblique
Table 2 Magnitude of pre-existing corneal
astigmatism among the study group.
Pre-existing corneal No. of Eyes | Percentage | Mean Value * SD
Astigmatism (Diopter) (%)
00-05 274 475
051-1.0 175 303 1.01£0.79
1.01-2.0 98 17.0
>2 30 5.2

Corneal Astigmatism 0.0 — 0.5D was found in most of
the patient (47.5%).

Discussion:

The success of cataract surgery either small incision
cataract surgery or phacoemulsification is determined
by quicker visual and functional recovery. Control of
post-operative surgically induced astigmatism (SIA)
is a key factor in meeting the expected visual
outcome. In this study we found 40-60 years age
group was the largest (52%) followed by the 61-80
(45.5%) and 81-100 (2.5%) years age group. Khan
MI et al. 2 reported that the 71-80-year-old age group
was the largest, followed by the 81-90 and
61-70-year-old age groups. Our upper limit of age
was 100 years. The mean astigmatism was 1.01+0.79
diopter (range from 0.0 to 7.75D). The distribution of
corneal astigmatism was 0.0D to 0.25D in 148 eyes
(25.7%), 0.5Din 126 eyes (21.8%), 0.51D to 1.0D in
175 eyes (30.3%), 1.0I1D to 1.5D in 64 eyes
(11.1%),1.51D to 2.0D in 34 eyes (5.9%) and more
than 2D in 30 eyes (5.2%) cases. Thirty five percent
(35%) pre-operative patient had 1D or more corneal
astigmatism and sixty five percent (65%) had less
than 1D corneal astigmatism. MA Rashid et al.!
observed that the mean corneal astigmatism was
1.17£0.75 diopter. The percentage of preexisting
corneal astigmatism was 1D or less was in 408 cases

(69.6%), more than 1D and less than 1.5D in 302
cases (27.6%) and more than 1.5D and less than 2D in
20 cases (2.8%). Miyake et al.!! observed that the
mean corneal astigmatism was 1.02+0.81D. The
percentage of 1D or less of corneal astigmatism was
63.6% that of more than 1D and 1.5D or less was
20.9% that of more than 1.5D and 2D or less was
7.4%, that of more than 2D and 2.5D or less was
3.8% and that of more than 2.5D and 3 D or less was
1.8%. Khan MI et al.'> showed corneal astigmatism
was 0.50D or less in 301 eyes (24.47%), 1.5D or less
in 978 eyes (79.50%), and 3.0D or more in 24 eyes
(1.93%). Ferrer- Blasco T et al.!’3 observed that
corneal astigmatism less than 1diopter was present in
most cataract surgery patient; it was higher in about
22%, slight differences between the various age
ranges. They also observed in 13.2% eyes, no corneal
astigmatism was present; in 64.4% corneal
astigmatism was between 0.25D and 1.25D and end
22.2% it was 1.5D or higher. Leffler et al.'# found 1.0
diopter pre- existing corneal astigmatism in their
series of 161 patients. Shen et al.'> demonstrated
average pre-operative corneal astigmatism 2.77+0.74
diopter. These results are comparable with our study.
In this study on 577 eyes, we found 11.1%
cataractous eye with more than 1.5 diopter of
preexisting keratometric astigmatism. KJ Hoffer
shows in his study on 7500 cataractous eye,
approximately 15% patients have more than 1.5
diopter of preexisting keratometric astigmatims.’

Limitations:

1. Small sample size.

2. Single centered study.

3. Not all age group of patients were included.

Author’s Contributions:

All the authors were contributed in various parts of
the publication from concept and design, acquisition
of data, analysis & interpretation of data and drafting
of the manuscript.

Declaration of Conflicts:
The authors declare that, there is no conflict of
interest regarding the publication of this article.

Conclusion:

Thirty five percent (34.3%) pre-operative patient had
ID or more corneal astigmatism and sixty five
percent (65.7%) had less than 1D corneal
astigmatism. Corneal astigmatism of most cataract
surgery candidates fell between 0.50D to 1.50 D in
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360 eyes (62.4%) cases. So it is important to analyze
magnitude and pattern of preexisting corneal
astigmatism in age related cataract patients waiting
for cataract surgery to control astigmatism and
ensure good post-operative visual outcome.
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