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Abstract

Background: To evaluate the visual acuity — at distance, intermediate and
near to find out the effectiveness of Multifocal 10L vs Monofocal 10L in
patients undergoing cataract surgery. Materials and Methods: This
prospective, comparative study was conducted at cornea and contact lens
department, Regional institute of Ophthalmology, Government ophthalmic
Hospital, Egmore, Chennai from Jan 2018-Jan 2019. 30 patients (60 eyes)
obeying inclusion criteria were registered, evaluated and followed up during
the study period. A detailed history of the patient was taken. After
preoperative evaluation, phacoemulsification with IOL implantation was done
by a single surgeon for all patients. Patients were followed up postoperatively
with assessment of distant, intermediate and near visual acuity for a period of
6 months at regular intervals. Distant vision tested with SNELLEN’S distant
vision chart, intermediate vision with SLOAN ETDRS intermediate vision
chart at distance of 80 cm and Near Vision with SNELLEN’S near vision chart
at 35 cm distance. Contrast Sensitivity assessment using mars contrast
sensitivity and response to quality of vision questionnaire were evaluated post
operatively during follow up period. Result: In the multifocal group (n = 30)
versus the monofocal group (n =30), significantly more patients achieved
uncorrected distance 6/12 or better (63.3% vs 36.7%) and near acuity of N8
and spectacle independence (60 vs 20%; P < .0001) at 6 months. The
percentage of patients who achieved uncorrected distance visual acuity of 6/12
or better at 6 months was 74% in the multifocal group and 54% in the
monofocal group. National Eye Institute Refractive Error and Quality of Life
scores were significantly better in the multifocal group (P < .0001) and other
domain scores were similar between both groups. Conclusion: Monofocal and
multifocal 10OLs provided good clinical outcomes with distant vision. More
patients receiving multifocal IOLs attained better uncorrected visual acuity at a
range of intermediate and near vision and spectacle independence compared
with patients who received monofocal 10Ls.

INTRODUCTION

Cataract is a common, vision-altering condition,i
that affects nearly 4 million people in India.
Implantation of a monofocal intraocular lens (IOL)
after  surgical removal of cataract via
phacoemulsification is the standard of care over
past.” Although monofocal 10Ls result in excellent

distance acuity, patients usually require corrective
spectacles for vision at near and intermediate
distances and residual astigmatic error, if any.4
Astigmatism should be managed during cataract
surgery and IOL implantation to minimize
postoperative  dependence  on  spectacles.?!
Incomplete restoration of visual acuity in patients
implanted with monofocal has been associated with
limiting factors contributing to quality of life, such
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as reading and maintaining hobbies that require near
vision.[®l Multifocal 10Ls could decrease patients
need for spectacles by providing good vision across
a range of distances (near, intermediate, and far).
Newer multifocal 10L designs improve patient
vision and achieve acceptable patient satisfaction.[”
Aim and Objectives

To evaluate and compare visual outcomes, spectacle
independence, and patient vision-related quality of
life following bilateral implantation of either
monofocal 10Ls or multifocal 10Ls among patients
undergoing cataract surgery.

MATERIALS AND METHODS

Study Design: This was a prospective, randomized,
comparative, 6-month follow-up study conducted in
cornea department, RIO-GOH, Egmore, Chennai.
The study protocol was approved by the ethics
committee of The Tamilnadu Dr. MGR medical
university. Informed consent was provided by all
patients before entering the study.

Patients: Study participants, included patients aged
40 years or older, having bilateral age-related
cataracts and planned cataract removal using
phacoemulsification ~ with  subsequent  10L
implantation.  Eligible  patients were either
nonastigmatic or were astigmatic with pre-operative
regular corneal astigmatism of 2.5 diopters (D) or
less. Key exclusion criteria included previous ocular
surgery or trauma, corneal and retinal pathology.

All the patients underwent complete
ophthalmological examination which includes
measurement of Visual acuity- uncorrected, best
corrected distant and near visual acuity using
Snellen chart. Slit lamp evaluation of anterior and
posterior segment. Nuclear cataract was graded with
slit beam at 30-45° angle to the cataract, whereas
cortical and posterior subcapsular cataract was
graded by retroillumination using the WHO
criteria.[®! Axial length was measured by immersion
technique and keratometry was done by
autokeratometry. IOL power was calculated by
SRK/T formula. Phacoemulsification with ‘in the
bag’ implantation of posterior chamber IOL was
performed.All surgeries was done by a single
surgeon.[®10

Patients were followed up on day 1, 1%week,
3%week, 6Mweek, 3“month, 6"month with
measurement of distant, intermediate and near visual
acuity and contrast sensitivity assessment using
mars contrast sensitivity chart.['!]

RESULTS

This study includes data of 60 eyes of 30 patients in
the age group of above 50 years with bilateral
implantation of multifocal IOL in 15 patients and
monofocal IOL in 15 patients. In our study 56.7% of
the patients were male and 43.3% were females.

Post-Operatively,

On Day 1,

Distant vision

Higher proportion of multifocal IOL implanted eyes
and monofocal IOL vision 6/9 or better.Hence no
significant difference noted between the types of
IOL regarding Distant vision. [Table 1]

Of Multifocal IOL implanted patients, 12 patients
(24 eyes) had 6/6 vision and 3 patients (6 eyes) had
6/9 vision.

Of Monofocal IOL implanted patients, 9 patients(18
eyes) had 6/6 vision,1 patient had 6/6 in one eye and
6/9 in other eye and 5 patients(10 eyes) had 6/9
vision.

Intermediate Vision [Table 2]

Of Multifocal IOL implanted patients, 9 patients (18
eyes) had 6/6 vision and 5 patients (6 eyes) had 6/9
vision and 1 patient had 6/9 in one eye and 6/12 in
other eye.

Of Monofocal IOL implanted patients, 1 patient(2
eyes) had 6/6 vision, 5 patients(10 eyes) had 6/9
vision and 9 patients (18 eye) had 6/12 vision.

Near Vision [Table 3]

Higher proportion of multifocal lens implanted eyes
were having a vision of N8 or better(9,10), than the
monofocaliol in near vision as shown in [Table 2]
Of Multifocal 10OL implanted patients, 12 patients
(24 eyes) had N6 vision and 3 patients (6 eyes) had
N8 vision.

Of Monofocal I10OL implanted patients , 1
patient(2eyes) had N6 vision, 8 patients(16 eyes)
had N8 vision and 6 patients (12 eyes) had N10
vision.

After 1 month post operative period

Distant vision

After 1 month post operative follow up of patients,
Multifocal 10L implanted patients, 12 patients (24
eyes) had 6/6 vision and 3 patients (6 eyes) had 6/9
vision.

Of Monofocal IOL implanted patients, 10
patients(20 eyes) had 6/6 vision, 5 patients(10 eyes)
had 6/9 vision .

Multifocal 10L patients and monofocal 10L have
better distant vision and significant difference noted.
INTERMEDIATE VISION

Of Multifocal 10OL implanted patients, 14 patients
(28 eyes) had 6/6 vision and 1 patients (2 eyes) had
6/9 vision.

Of Monofocal 10L implanted patients , 1 patient(2
eyes) had 6/6 vision, 5 patients(10 eyes) had 6/9
vision and 9 patients (18 eye) had 6/12 vision.
Multifocal 10OL implanted patients have better
intermediate vision compared with monofocal 10L
implanted patients.

NEAR VISION

Higher proportion of multifocal lens implanted eyes
were having a vision of N8 or better, than the
monofocaliol in near vision as shown in [Table 5].
Of Multifocal 10OL implanted patients, 12 patients
(24 eyes) had N6 vision and 3 patients (6 eyes) had
N8 vision.
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Of Monofocal IOL implanted patients , 1
patient(2eyes) had N6 vision, 8 patients(16 eyes)
had N8 vision and 6 patients (12 eyes) had N10
vision.

After 1 month post operative period, mean of
contrast sensitivity in eyes with monofocal and

multifocal are 1.058 and 1.020 respectively.There
was not much difference in contrast sensitivity
between the two types of IOL.There was no
significant association between the type of 10L and
preoperative parameters like IOP, K1, K2 and Axial
Length.

Table 1: Association between type of IOL and immediate OP Distant vision

Type of IOL Immediate post OP Distant vision

6/6 6/9
Monofocal 19 11
Multifocal 24 6

Table 2: Association between type of IOL and Immediate Post OP Intermediate Vision

Type of IOL Immediate Post OP Intermediate Vision 6/12
6/6 6/9

Monofocal 2 10 18

Multifocal 18 11 1

Table 3: Association between type of IOL and Immediate Post OP Near Vision

Type of IOL Immediate Post OP Near Vision N10
N6 N8

Monofocal 2 16 12

Multifocal 24 6

Table 4: Association between type of IOL and 1 month POST OP Distant vision

Type of IOL 1 month post OP Distant vision

6/6 6/9
Monofocal 20 10
Multifocal 24 6

Table 5: Association between type of IOL and 1 month Post OP Intermediate Vision

Type of IOL 1 Month Post OP Intermediate Vision 6/12
6/6 6/9

Monofocal 2 10 18

Multifocal 28 2

Table 6: Association between type of IOL and 1 month Post OP Near Vision

Type of IOL 1 Month Post OP Near Vision N10
N6 N8
Monofocal 2 14 14
Multifocal 28 2
DISCUSSION There was no significant association between the

Of the 60 eyes included in our study 30 eyes were
implanted with multifocal and 30 eyes with
monofocal lenses. Mean age group was 56.43 with
SD 7.02. These patients were followed up for a
mean period of 6 months.

Majority of the study participants were having a
distant vision of 6/9 or better in immediate post-op
period. No significant difference noted between the
types of IOL regarding Distant vision.

Higher proportion of multifocal 10L implanted
patients were having a better intermediate vision.
Significant association between type of IOL and
postoperative intermediate vision present.

Higher proportion of multifocal lens implanted
patients were having a better near vision than
monofocal patients. [Table 5].

There was no incidence of post operative
complications of cataract surgery in our study.*]

type of IOL used and preoperative parameters like
IOP, K1, K2 and axial length.

Less spectacle dependence with multifocal lenses
and no reduction in contrast sensitivity were
observed in our study as compared with other
studies shown below.[*217]

Samantha R de silva et al assess the visual effects of
multifocal IOL in comparison with the monofocal
IOL in Randomised Controlled Trials and include
eligible trials conducted in europe and north
America. Concludes by fact that people with
multifocal lenses had similar distance vision and
near vision compared with people receiving
monofocal lenses but reported less spectacle
dependence.[18-20]

Sen HN et al,?! showed that both distance and near
visual acuities were significantly better in multifocal
group than in monofocal group. 67.3% in multifocal
group and 14.9% in monofocal group achieved a
better near acuity,56.6% in multifocal group and
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28.4% in monofocal group achieved a best corrected
distant visual acuity of 20/20 or better.Halos were
slighty more common in multifocal group at 1
month postoperative period.

Steinert RF et al,? a significantly higher proportion
of 81% of bilateral multifocal subjects report they
could function comfortably at near without the use
of spectacles relative to 56% monofocal subjects
and 58% unilateral Multifocal subjects.

CONCLUSION

According to the results of our study, there is
sufficient evidence to conclude that Multifocal 10L
are efficient in improving intermediate and near
vision after cataract surgery compared with
Monofocal 10L. Patient satisfication and spectacle
independence are better in eyes with Multifocal
IOL. Coloured halos and altered contrast sensitivity
had not been reported in Multifocal IOL implanted
patients.[*9]

Hence Multifocal IOL provide higher subjective
satisfication and can be used in patients undergoing
cataract surgery who had desire to be spectacle
independent and based on functional and
occupational requirements.
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