¢-ISSN: 0976-822X, p-ISSN:2961-6042

Available online on http://www.ijcpr.com/

International Journal of Current Pharmaceutical Review and Research 2023; 15(8); 406-409

Original Research Article

Assessing Correlation IOL Power and Refractive Error in Superior
Phacoemulsification: A Pre- and Post-Operative Comparative Study

Jyotil, Sachin Kumar?, Pradeep Karak?, Rajnandani*

Senior Resident, Department of Ophthalmology, Nalanda Medical College and Hospital, Patna, Bihar,

India
2Assistant Professor, Department of Ophthalmology, Nalanda Medical College and Hospital, Patna,
Bihar, India
3Associate Professor and HOD, Department of Ophthalmology, Nalanda Medical College and Hospital,
Patna, Bihar, India

4Junior Resident, Department of Ophthalmology, Nalanda Medical College and Hospital, Patna, Bihar,

India

Received: 01-02-2023 Revised: 10-03-2023 / Accepted: 28-04-2023
Corresponding author: Dr. Sachin Kumar
Conflict of interest: Nil

Abstract

Aim: The aim of the present study was to assess the correlation between preoperative calculated IOL power and
post-operative refractive error in superior phacoemulsification.

Methods: The study design was retrospective analysis which included 200 post-operative cataract patient data
at department of Ophthalmology who underwent superior phacoemulsification surgery for the period of two
years. The surgeries were done by four different surgeons of equal competence. A scan was done by US
biometry and IOL master.

Results: 24% patients had 0 refractive error followed by 18% had >0.25- <0.5 refractive error. The mean post
op spherical equivalent refractive error was -0.34 SD 0.76. A total of 39 percent had spherical equivalent less
than or equal 0.25(0-0.25).57 percent patient had refractive error of less than or equal to 0.50. 70 percent patient
had refractive error upto 0.75 D. t Test were applied and the pearson correlation value between the IOL power
and post op spherical equivalent error was -0.097. Thus there was a no correlation between calculated pre op
IOL power and post op spherical equivalent significant as p value came as 0.34. (r = -0.097, p= 0.34).
Correlation between axial length and refractive error were negligible but not statistically significant in as in our
study as p value was 0.34 which is more than 0.05. (r =0.096, p = 0.34).

Conclusion: Our study with its result showed that there was no statistically significant correlation between IOL
power and post op refractive error and so there is no way that we can guess about the residual refractive error on
the basis of IOL power.
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Introduction

An accurate biometry and appropriate intraocular implantation have moved from vision recovery to
lens power (IOLp) formula selection in cataract refractive surgery as an essential treatment for
surgery is very important for postoperative patient cataracts.

satisfaction. [1] Measurement, IOL calculation
formula, IOL insertion, and lens constant’s errors
are the main sources of postoperative refractive
errors. [2-5] Cataracts are the main cause of
blindness worldwide and accounted for 51% of all
cases of blindness reported by the World Health
Organization in 2010. [6] Moreover, the percentage
exceeds 60% in some Chinese elderly populations.
[7] With the rapid development of cataract surgery
techniques, the expectations of both patients and
ophthalmologists  have  substantially  risen.
Currently, phacoemulsification and IOL

Bilateral sequential cataract surgery has been
widely applied in the pursuit of better visual
quality. In early 2008, Norrby S [8] concluded that
the preoperative estimation of the postoperative
IOL position, postoperative refraction
determination, and preoperative axial length (AL)
measurement were the critical factors for RE (35,
27, and 17%, respectively). Refractive myopia shift
or hyperopia shift after cataract surgery is mainly
caused by prediction error in postoperative anterior
chamber depth (ACD), i.e., a shift in myopia, or the
effective lens position (ELP). [9,10] Refraction
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will shift more than 0.32 diopters (D) if the
postoperative ACD varies by Ilmm. [11] It is
therefore imperative to use an IOL calculation
method for the second eye not only due to the
patients’ need for clear vision but also because
some problems related to poor visual recovery
caused by the RE of the first eye can be prevented
by calculating the IOL power using better test
parameters.

Intraocular lens (IOL) calculation accuracy of the
conventional methods usually involving several
factors to achieve postoperative emmetropia
includes the surgeon factor, axial length (AL),
biometry measurements, and additional
measurements in some formulas, e.g., anterior
chamber depth (ACD, measured from corneal
endothelium to lens) and lens thickness (LT).
However, the real-time intraoperative aberrometry
(IA) during cataract surgery, Optiwave Refractive
Analysis (ORA) (Alcon, Fort Worth, TX, USA)
system estimating IOL power based puraely on
refractive algorithm without AL and keratometry
measurements during cataract surgery in an aphakic
state, could transcend this uncertainty. [12-14]
Thereby, the refractive outcome may be improved,
especially in complicated cases, such as those after
refractive surgery. [15,16]

The aim of the present study was to assess the
correlation between preoperative calculated IOL
power and post-operative refractive error in
superior phacoemulsification.

Materials and Methods

The study design was retrospective analysis which
included 200 post-operative cataract patient data at
department of Ophthalmology, Nalanda Medical
College and Hospital, Patna, Bihar, India who
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underwent superior phacoemulsification surgery for
the period of two years. The surgeries were done by
four different surgeon of equal competence. A scan
was done by US biometry and IOL master.
Automated k1, k2 readings were used The machine
used for surgery was Alcon’s Laureate , Foldable
lenses from different brands were used in the

surgery.
Inclusion Criteria

1. Cases in which superior phaco were done.

2. Senile cataract.

3. Only those cases were selected in which final
best corrected vision was 6/6 with or without
correction.

4. Patients whose 1-month post op data was
available.

Exclusion Criteria

—

All complicated cataracts.

2. Patients with ocular pathology.

3. Patient with intraoperative and post op
complication.

4. Cases with history of any previous ocular

surgery.

Preop evaluation was done and formula used was
SRK/T., HOFFER Q AND HAIGIS.

Post op subjective refraction was done at 4 weeks
and the subjective refractive error was converted
into spherical equivalent. For every IOL used
spherical equivalent was calculated at 4 weeks.
Post op treatment included E/d prednisolone acetate
1 drop 6 times taper weekly and E/d Moxifloxacin
1 drop qid for 6 weeks.

Results

Table 1: Distribution of patients according to refractive error

Refractive error N%

0 48 (24)
>0- <0.25 30 (15)
>(0.25- <0.5 36 (18)
>(.5-<0.75 26 (13)
>(.75-<1 28 (14)
>] 32 (16)

24% patients had 0 refractive error followed by 18% had >0.25- <0.5 refractive error.

Table 2: Other details

Mean 21.36 -0.34226
Variance 24.12919192 0.551330389
Observations 200 200

Pearson Correlation -0.096984250

Hypothesized meanDifference 0

df 96

T Stat 42.1073813

P(T<=t) One - tail 2.48908E-64

t Critical one - tail 1.660391156

P(T=t)Two - tail 4.97817E-64

t Critical two - tail

1.984216952
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The mean post op spherical equivalent refractive
error was -0.34 SD 0.76. A total of 39 percent had
spherical equivalent less than or equal 0.25(0-
.25).57 percent patient had refractive error of less
than or equal to 0.50. 70 percent patient had
refractive error upto 0.75 D. t Test were applied
and the pearson correlation value between the IOL
power and post op spherical equivalent error was -
.097. Thus there was a no correlation between
calculated pre op IOL power and post op spherical
equivalent significant as p value came as 0.34.(r = -
0.097, p= 0.34). Correlation between axial length
and refractive error were negligible but not
statistically significant in as in our study as p value
was 0.34 which is more than 0.05. (r =0.096, p =
0.34).

Discussion

Cataract surgery underwent huge evolution over the
years. Being one of the most common elective
surgical procedures, cataract surgeries witnessed
huge improvement with personalized biometric
measurements. Cataract surgery in the present era
is considered more of refractive procedure and
patients expect to have a glass free life. A correct
IOL power can minimize the residual refractive
error after surgery. Axial length and keratometry
finding contribute to the IOL power. One of the
most stabilised correlation is between axial length
and residual refractive error. [17] While an error of
Imm measurement error causes 2.8 D calculation
error of post refractive error and error of 1 D
keratometry causes approximately error of
approximate 1 D calculation error. [18] Due to
these reason ophthalmologist are extra careful in
hyperopic eyes biometry and eyes with unusual
findings. Formula related errors can cause errors of
calculation. While srk/t is good for medium range
eyes, hoffer q and haigis are good for extreme
values. [19]

24% patients had O refractive error followed by
18% had >0.25- <0.5 refractive error. The mean
post op spherical equivalent refractive error was -
0.34 SD 0.76. A total of 39 percent had spherical
equivalent less than or equal 0.25(0-.25).57 percent
patient had refractive error of less than or equal to
0.50. 70 percent patient had refractive error upto
0.75 D. t Test were applied and the pearson
correlation value between the IOL power and post
op spherical equivalent error was -.097. Thus there
was a no correlation between calculated pre op IOL
power and post op spherical equivalent significant
as p value came as 0.34.(r = -0.097, p= 0.34).
Correlation between axial length and refractive
error were negligible but not statistically significant
in as in our study as p value was 0.34 which is
more than 0.05. (r =0.096, p = 0.34). Fraser et al
[20] proposed that contrast sensitivity and
stereopsis rather than vision are the key factors that
affect the improvement of vision-related quality of
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life after cataract surgery. Jivrajka et al [21] also
reported that the substitution of half of the error
from the first eyes into the calculation of IOL
power of the respective second eyes can improve
their outcomes. However, the difference between
binocular diopters should be carefully considered to
avoid visual discomfort caused by monovision or
anisometropia. [22]

Our study result were similar with Aristodemou et
al [23] in which refractive error of less than 1 D
were present in 80 percent of cases. Advantage of
this study was a large sample size and values were
taken from many surgical centres. Hoffer et al [24]
study showed 94.5 percent patient were within
range of 1.00D. Olsen et al [25] reported that 87
percent patient refractive error was within 1D limit.
This study was similar to our study because it used
different IOL type of different company and
different formula was used. The IOL used were
from range of 18.92 -37.45. Correa et al [26]
studied retrospectively in 81 patient with axial
length of 22-25mm and presented residual
refractive error 40.7% within 0.50 D,35.7% within
0.51 to 1.25 D, 9.8% within 1.26 to 2D. Lagrasa et
al [27] reported 24% patients within 0.25 D, 55
percent within 0.5 D and 91 percent within 1D. In
Hubaille et al [28] study different types of foldable
lenses of different brands were use as in our study.
This study was also retrospective. They found the
error were within 0.75 D in 78% cases and within 1
D in 88% cases. Rajan et al [**! conducted study a
range of axial length 23.4 1.2. Mean absolute error
was .62 .40. 87 percent patient was within 1.00 D.

Conclusion

Our study with its result showed that there was no
statistically significant correlation between IOL
power and post op refractive error and so there is
no way that we can guess about the residual
refractive error on the basis of IOL power.
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