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the values being 1.91 and 1.572, respectively.
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Introduction

Cataracts account for nearly 50%-80%
of the blindness in India.lY! In an
effort to tackle this burden of cataract
blindness, the National Program For
Control of Blindness has laid emphasis
in improving the facilities for cataract
surgery. In the year 2016-2017, nearly
98% of the target of 6.6 million surgeries
were achieved across the country.”” The
impetus toward achieving such targets
is mainly based on visual acuity as the
benchmark of visual function. In addition,
an improved accessibility to advanced
surgical facilities is leading to an increased
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PURPOSE: The purpose of this study is to compare the contrast sensitivity function (CSF) between
eyes of age-matched individuals with aspheric intraocular lens (IOL) and emmetropia.

METHODS: A prospective hospital-based case—control study in South India was conducted to study
the CSF in the eyes of patients between the ages of 50-60 years. The CSF was compared between
those with emmetropia and those implanted with an indigenous aspheric IOL. Twenty-five consecutive
patients were recruited in both groups. The independent sample t-test was used for analysis.

RESULTS: The mean age was 53.08 + 1.96 years and 57.68 + 2.85 years in normal emmetropes
and emmetropic pseudophakic with aspheric IOL, respectively. The mean CSF showed a statistically
significant difference (P < 0.000) between the normal emmetropic eyes and pseudophakic eyes with

CONCLUSION: The CSF was significantly better in the eyes of age-matched normal emmetropes
when compared to those with an aspheric IOL implanted.

Contrast sensitivity, emmetropia, India, intraocular, lenses

demand for early cataract surgery for
refractive purposes. An increasing number
of patients presenting for cataract surgery
are opting for the implantation of an
aspheric intraocular lens (IOL) especially
the indigenously manufactured affordable
ones.P However, the role of other factors
such as glare and contrast sensitivity (CS)
in the eventual overall visual outcome
cannot be undermined. The purpose of this
study is to compare one such factor, i.e.,
CS function (CSF) in an Indian cohort. The
difference in CSF between eyes implanted
with aspheric and spherical IOLs, as well
as between unifocal and multifocal IOLs
has been studied well. We attempt to
study this difference between age-matched
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patients with emmetropic eyes and patients whose eyes
are implanted with an aspheric IOL.

Methods

This was a prospective case—control study performed at a
Teaching hospital in South India. Twenty-five consecutive
patients, who underwent aspheric IOL implantation after
uncomplicated phacoemulsification were chosen as cases.
Their CSF at the end of 6 weeks of surgery was compared
with 25 age-matched patients (controls) with emmetropia
for distance. The study was reviewed by the Institution
Research Ethics Committee (Approval No. IEC/
ASR/011/2017), and informed consent was obtained from
all participants before data collection. The tenets of the
Declaration of Helsinki were followed during the conduct
of this study. All the patients were chosen in the age group
of 50-60 years. They were operated by a single surgeon (U.
V), by a temporal clear corneal phacoemulsification with
an aspheric IOL (“SupraPhob”-Appasamy associates,
India) implantation. The patients with postoperative
complications among the cases, and those with other
ocular comorbidities, in both groups, were excluded
from the study. The measurement of visual acuity was
performed as Snellen fraction values which were later
converted to modified LogMAR units. The visual acuity
as per Snellen chart was scored as the smallest letter
size on which the patient identifies at least three letters
correctly. The CS was assessed using the Aurolab CSF
test. All the patients were tested monocularly using
optimum refractive correction with appropriate addition
for the screen distance (+0.75 Diopter Sphere for the test
chart). The test was conducted for all the participants
in a quiet room, illuminated with overhead fluorescent
tubes. Scoring of CSF was performed by noting the values
on the screen on progressively decreasing CS. A change
of screen progressively decreased CS by 0.05 log units.
Testing ended when the patient was unable to identify
any letter on the screen.

An independent sample t-test was applied to compare
both the groups. Statistical data analysis was performed
using Windows Microsoft excel software.

Results

The mean CSF in normal emmetropes and emmetropic
pseudophakic with aspheric IOL was 1.91 log units
and 1.575 log units, respectively. The mean age was
53.08 = 1.96 years and 57.68 + 2.85 years in normal
emmetropes and emmetropic pseudophakic with
aspheric IOL, respectively. The male to female ratio
was 15:10 and 12:13 in both the groups, respectively.
A statistically significant difference was found in CSF
between both the groups (P = 0.000) with age-matched
normal individuals having better CSF as compared to
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emmetropic pseudophakic individuals. The results are
summarized in Table 1.

Discussion

The present study analyzed whether any difference
existed between the CS of pseudophakic eyes with an
aspheric IOL and age-matched normal eyes. It found
a significantly lowered CSF in patients eyes implanted
with aspheric IOLs when compared to age-matched
emmetropic eyes.

A good CSF is the key improve our visual performance
in our day-to-day activities. Various published studies
have used different methods to assess CSF. These include
small letter contrast test,! CSV-1000,5 vision contrast
test system (VCTS) 6500, functional acuity contrast
test (replacement for the popular Vistech VCTS chart),”!
the Pelli-Robson letter chart,® the Melbourne Edge Test!!
and the Mars Letter Contrast Sensitivity Test.'”! CS test
reports show a contrast threshold (i.e., lightest shade of
gray just perceived) for each of several letters. Although
the test is similar to a visual acuity test using a Snellen’s
chart, in that it has several different sized letters or grid
patterns, these letters or patterns are displayed in six or
more shades of gray instead of standard black letters as
in Snellen’s chart.

Clinical evidence from various studies interprets a
measurable loss in CS with functional disability in
various ocular conditions such as glaucoma, macular
diseases, diabetic retinopathy, and cataracts.!''"'4l
Trueb et al. compared visual acuity and CSF in eyes
implanted with unifocal aspheric (AcrySof IQ IOL,
Alcon Laboratories, Fort Worth, TX, USA) and spherical
IOLs (AcrySof SN60AT IOL, Alcon Laboratories,
Fort Worth, TX, USA) in 262 eyes with an average
age (75.49 + 8.65) after cataract surgery, concluded that
aspheric IOLs showed better photopic and mesopic
CSF at medium and high spatial frequencies than
eyes implanted with the spherical IOLs.I"! Kasper
et al. compared intraindividually visual performance

Table 1: Summary of results

Pseudophakic Normal
emmetropes emmetropes
Number of patients in 25 25
each group
Mean age+SD (years) 57.68+2.85 53.08+1.96
Male:female ratio 12:13 15:10
Mean lot contrast 1.572 1.91
sensitivity
Statistical inference
df 33.00
t statistics 14.19
P 0.000

SD = Standard deviation
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patients regarding photopic high-contrast visual
acuity (HCVA), mesopic HCVA, mesopic low-contrast
visual acuity , and CS in patients after implantation of
aspherical IOL (Tecnis Z9000, AMO) in one eye and a
spherical IOL (Sensar AR40e, AMO) in the other eye in an
age range of 59-82 years found no statistically significant
differences in visual acuity or CS measurements.*/ In a
systematic review with meta-analysis by Schuster et al.
concluded that patients with aspheric IOLs achieve
better CSF as compared to spherical IOLs especially
under dim light.['”!

Different studies have a heterogeneous opinion
regarding outcome over CS. Under photopic conditions,
no statistically significant difference in CS was found on
comparing between trifocal IOL (Fine Vision Micro F)
and bifocal IOL (Tecnis ZMB00) groups by Cochener.[**!
Similarly, no statistically significant difference in CS
was found between trifocal (Fine Vision Micro F) versus
bifocal ReSTOR SN6AD1 by Jonker et al.'! However,
Mojzis et al. found a significantly higher level of CS in
the trifocal group (AT Lisa tri 839MP) than in the bifocal
group (AT Lisa 801).

Bhattacharjee et al. studied the CSF of eyes implanted
with IOLs having blue light absorbing chromophore
versus those without and compared them with normal
emmetropes.”?! They found the CSF in the eyes implanted
with chromophore containing IOLs to be nearest to the
normal eyes. Unlike their study, the IOLs used in our
cases lacked the blue light absorbing chromophore.

Our study showed a significant level of better CS in the
eyes of age-matched normal patients as compared to
those implanted with aspheric IOLs. This strengthens the
need for consideration of all aspects of visual function,
rather than depending on acuity assessment alone. These,
including CS, should be considered while weighing the
benefits and risks of cataract or clear lens extraction for
purely refractive purposes.

Despite all participants being between 50 and 60 years
of age, the difference in the mean age between cases
and controls being around 4 years might be considered
a limitation. The CS using other charts have found
variations in photopic and mesopic environments, which
was lacking in our study.'®!”! The pupil diameter also
plays a role in determining CSF in pseudophakia,®?
which if recorded may have further strengthened our
results. Although all the pseudophakic patients in
this study had aspherical IOL implantation in the bag,
some unexpected visual performance could be expected
due to tilting or displacement of the IOL, higher order
aberrations, and changes in corneal optical aberrations
postsurgery. Inability to measure these could be one
of the major limitations of the study. The use of a
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single brand of aspheric IOL may also be considered a
limitation and further comparisons with other brands in
a larger cohort of patients would help in validating the
conclusion of this study.

Conclusion

The contrast sensitivity function was significantly better
in the eyes of age matched emmetropes when compared
to those implanted with an aspheric IOL.
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