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Abstract 
Objectives: The study aimed to compare stereopsis, aniseikonia, and associ-
ated symptoms in bilateral pseudophakia with and without anisometropia. 
Methods: Patients with senile cataracts, previously scheduled for phacoemulsi-
fication with an IOL implant in both eyes were included in this cross-sectional 
study. Patients were divided into two groups: control group (n = 69) with an 
interocular post-surgical refraction difference in Spherical Equivalent (SE) < 
1.0 D and anisometropia group (n = 42) with an interocular post-surgical 
difference in SE ≥ 1.00 D. Aniseikonia was evaluated by Aniseikonia InspectorTM 
3 and stereopsis by Randot® Stereotest. Ten symptoms related to aniseikonia 
were evaluated with a questionnaire. Statistical evaluation of data included 
models of univariate, multivariate, and regression analyses. Results: Cataract 
surgery-induced aniseikonia was 0.64% ± 1.41% in control group and 0.62% 
± 1.76% in anisometropia group with an insignificant difference (p = 0.766). 
Measured stereoacuity was 1.95 ± 0.17 log10 seconds of arc in the control group 
and 2.12 ± 0.22 log10 seconds of arc in the anisometropia group with a sig-
nificant difference (p < 0.0001). The mean score of symptoms associated with 
aniseikonia was 1.41 ± 0.46 in the control group and 1.47 ± 0.45 in the aniso- 
metropia group, with an insignificant difference (p = 0.387). The contribution of 
independent variables in predicting stereopsis in the anisometropia group was 
the following: axial length difference (18.06%); refractive error difference (SE) 
(44.53%), aniseikonia (25.71%), and IOL power difference (11.71%). Conclu-
sions: The study showed that stereopsis, aniseikonia, and associated symptoms 
did not stand for a substantial problem for visual comfort of bilateral pseu- 
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dophakia with anisometropia less than 3D. 
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1. Introduction 

Modern cataract surgery is currently one of the safest, most effective, and fre-
quently performed surgical procedures in ophthalmology [1]. Cataract surgery 
can change eye refraction, thus allowing refractive error reduction and, in some 
cases, becoming spectacle independent [2]. However, in specific postoperative 
conditions, anisometropia-induced problems with binocular vision may occur 
[3]. Anisometropia may induce aniseikonia that occurs when “the images presented 
to the cortex from the two eyes are abnormally unequal in size, shape or lumi-
nance” [4]. Levels of tolerance of aniseikonia vary greatly. By and large, 1% is un-
likely to be symptomatic. Two percent to 8% were highly likely to be sympto-
matic [5]. 

Despite a general agreement on the safety limits of surgically induced anisome- 
tropia, several clinical studies have described high inter-variability in the toler-
ance of anisometropia and perceived aniseikonia [6] [7] [8] [9]. Linksz and Lubkin 
demonstrated the astonishing capacity of some monocular aphakia pre-intrao- 
cular lens (IOL) to fusion up to 25% image disparity [10]. The limits of the po-
tential human capacity to achieve various degrees of stereoacuity in the presence 
of high aniseikonia remain to be determined [11] [12]. 

Stereopsis is the ability to perceive depth, and it occurs due to the fusion of 
two slightly dissimilar images by stimulating two disparate retinal elements within 
the Panum’s fusional area of two eyes [13]. Stereopsis is influenced by Visual Acu-
ity (VA), pupillary diameter, cataract, presbyopia, and age-related retinal gan-
glion cell loss [14] [15]. Stereopsis loss impacts the performance on certain mo-
tor abilities necessary for everyday tasks within the near and large range, e.g. at 
the near range during the precise manipulation of objects [16], and regarding large 
disparity range [17] such as driving cars and playing sports [18]. 

In a population of pseudophakic patients, Kramer et al. [12] reported symp-
toms attributable to aniseikonia in 40.2%. Rutstein et al. [9] reported that anisei- 
konia increased after the first cataract surgery and returned to near baseline in 1 
month (±1 week) after the second cataract surgery. The increase in aniseikonia 
occurred together with an increase in anisometropia, resulting in poor overall ste-
reopsis. Such aniseikonia showed substantial variance and could not be predict-
ed by the degree of induced anisometropia. 

In this study, we attempted to measure aniseikonia, stereoacuity and visual 
symptoms associated with aniseikonia to analyze the relation of aniseikonia with 
anisometropia and its effects on stereopsis and visual symptoms. 
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2. Material and Methods 

A cross-sectional observational study was conducted among patients who pre-
viously underwent bilateral cataract surgery (sequential) with monofocal IOL im-
plantation in a tertiary care teaching hospital in Sao Paulo, Brazil from April 2018 
to August 2021. The study was conducted as per the guidelines of Declaration of 
Helsinki and was approved by Ethics Committee for Analysis of Research Pro-
jects of Faculty of Medicine of University of Sao Paulo (Process  
91953018.40000.0068). The study was explained to every participant, and patients’ 
written informed consent was obtained before their enrolment. 

After assessment, all patients were submitted to a complete ophthalmologic exa- 
mination with VA recording with best correction (BCVA) for near and far vision, 
evaluation of extrinsic ocular motility (cover/uncover test), test with striated Bago- 
lini lenses, refractometric examination (retinoscopy and Greens refractor), slit-lamp 
biomicroscopy (Haag-Streit AT® 900), tonometry (AT 900, Medvision), and direct 
(Pocket Junior®, Welch Allyn) and indirect (ODS® 6.0, Eyetec) fundoscopy. The 
patients were again submitted to optical biometrics by partial coherence inter-
ferometry (PCI; IOLMaster®, Carl Zeiss Meditec, Jena, Germany), calibrated accor- 
ding to the manufacturer’s recommendation. Keratometry and axial length were also 
measured in both eyes. 

Inclusion criteria: Patients of both sexes, aged between 50 - 70 years, under-
going a sequential cataract surgery without complications, at least 12 ± 3 weeks 
of second eye surgery who presented with BCVA > 0.7 in both eyes, centered IOLs 
(surgery performed without complications), intraocular pressure (IOP) < 20 mm 
Hg without medication, present sensory fusion as evaluated by Bagolini striated 
lenses, excavation of the optic nerve < 0.7 and normal fundoscopy. 

Exclusion criteria: Patients with BCVA < 0.7; cataract surgery with compli-
cations; the presence of posterior capsule opacity; decentered IOL; and carriers 
of other pre-existing eye diseases that could alter BCVA (moderate or intense 
dry eye, uveitis, glaucoma, and degenerative retinal disease). 

Group criteria: Patients were divided into two groups: control group (n = 69) 
with an interocular post-surgical refraction difference in Spherical Equivalent (SE) 
< 1.00 D and anisometropia group (n = 42) with an interocular post-surgical refrac-
tion difference in SE > 1.00 D. 

Study procedure: Cataract surgeries were performed with the following stand-
ard surgical technique in the described order: topical anesthesia with 1% lidocaine 
without preservatives; 2.2-mm incision in clear corneal autosealant in the most 
curved meridian; use of dispersive and cohesive viscoelastic; continuous circular 
capsulorhexis; hydrodissection and use of Infinity® Vision System OZIL® Intel-
ligent Phaco (Alcon Laboratories, Fort Worth, TX, USA). A folding unifocal IOL 
was implanted with an appropriate injector inside the capsular bag. After visco-
elastic removal, the implanted IOL was centralized with the patient looking at 
the direct illumination of the surgical microscope, and the surgery was completed 
with hydration of the incisions with a balanced saline solution. Patients were in-
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structed to use 0.3% gatifloxacin eye drops for 10 days four times a day and 0.1% 
dexamethasone eye drops four times a day initially with instillations regression 
over 30 days. 

Aniseikonia measurement: The measurement was performed with the pa-
tient using optical correction from far, the addition of +2.50 D, and green and 
red filters to dissociate the images of the two eyes. The patient was positioned 40 
cm in front of the computer monitor with the software of Aniseikonia Inspector 
Version 3 (AI3). The green filter use in the right eye was standardized. The test 
began with the patient pointing at the computer screen to show which of the two 
rectangular boxes presented was wider and taller at the time. If the images looked 
the same for the patient, the examiner would select the “E” button for the same. 
The aniseikonia measurement results were obtained in magnification/minification 
percentage; in the vertical and horizontal meridians, together with a consistency 
value that allowed considering the results reliable or inconsistent. In this research, 
we used the media of the measures taken in horizontal and vertical directions in 
the 8˚ visual fields. 

Stereopsis measurement: Stereoacuity was measured with TNO stereotest 
(Stereo Optical Company, INC) under best refractive correction from far, the 
addition of +2.50 D, and Polaroid glasses at 40 cm distance. Patients were asked 
to identify the circle, which was different from other circles, in a group of four 
circles. During stereoacuity determination, if the patient could not identify the 
correct circle for two consecutive times, then the previous result was considered 
the examinee’s stereoacuity. For analysis purposes, seconds of arc were transformed 
into units of logarithm at the base of 10. Each doubling of the stereoacuity thresh-
old, for example, 100 to 200 seconds of arc, corresponds to a change of 0.3 from 
log10 of the transformed value.  

Aniseikonia symptoms: The quantitative evaluation of aniseikonia symp-
toms was performed using a modified questionnaire of Bannon and Triller [19]. 
Ten symptoms (headaches, asthenopia. photophobia, reading difficulty, nausea, 
motility, nervousness, vertigo and dizziness, general fatigue, and distorted space 
perception) were evaluated on a quantitative scale of 1 - 5. The patient reported 
the presence of each symptom as 1 (never), 2 (little), 3 (sometimes), 4 (often) and 
5 (always).  

Sample size: The calculation to identify stereoacuity differences of 0.30 units 
of log10 seconds of arc with a 90% statistical power and a significance level of 
0.05 between groups was 39 patients. 

Statistical analysis: Variables including age, BCVA, SE, corneal astigmatism, 
axial length, IOL power, and symptoms were expressed in mean ± standard de-
viation, minimum and maximum values. For the statistical analysis, R 3.6 soft-
ware (R Core Team, Vienna, Austria) was used. Comparison of sex distribution 
between Control and Anisometropia Groups was done with the Chi-Square test. 
Comparison of age, biometric parameters, aniseikonia, stereoacuity, and aniseikonia 
symptoms distributions between Control and Anisometropia Groups was done 
with the non-parametric unpaired Mann-Whitney U-test. Pearson correlation ana- 
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lysis was calculated between aniseikonia and anisometropia, stereopsis and aniso- 
metropia, aniseikonia and associated symptoms, stereopsis and associated symp-
toms, and stereopsis and aniseikonia. Multivariate analysis was used to obtain an 
equation to predict the dependent variable (stereopsis), based on the independ-
ent variables (aniseikonia, SE; IOL power and axial length) in the Anisometropia 
Group. Dispersion diagram of real values of stereopsis (Y-axis) versus predicted 
values of independent variables (X-axis) was done in Anisometropia Group. The 
null hypothesis was rejected at the 0.5 level of significance. 

3. Results 

Age and gender details are depicted in Table 1. 
The age and sex distributions did not significantly differ between the two groups. 

The biometric parameters distributions between the two groups are depicted in 
Table 2. 

The comparison of refractive error (SE) and IOL power between the groups 
revealed a statistically significant difference with p < 0.0001 and p = 0.039, re-
spectively. 

Values of mean aniseikonia and mean stereoacuity are depicted in Table 3. 
There was no significant difference between the groups regarding aniseikonia; 

however, the difference in stereopsis between the groups was statistically signifi-
cant (p < 0.0001). 

 
Table 1. Comparison of age and sex distributions between control and anisometropia 
groups. 

Groups Control Anisometropia P values 
Participants 69 42  

Sex (male:female) 21:48 13:29 1.0a 

Ageb 60.81 ± 8.73 (50 - 70) 59.71 ± 7.87 (53 - 70) 0.255c 

Age values in ± standard deviation and range; afrom the Chi-square test, bYears of age, 
and cfrom the non-parametric unpaired Mann-Whitney U-test. 

 
Table 2. Comparison of biometric parameters distributions between control and anisome- 
tropia groups.  

Groups Control Anisometropia P valuea 

Participants 69 42  

logMAR BCVA RE 0.09 ± 0.07 (0 - 0.2) 0.10 ± 0.05 (0 - 0.20) 0.619 

logMAR BCVA LE 0.09 ± 0.06 (0 - 0.2) 0.09 ± 0.05 (0 - 0.2) 0.751 

Diff. LogMAR BCVA 0.03 ± 0.05 (0 - 0.2) 0.02 ± 0.04 (0 - 0.1) 0.649 

Diff. Refractive error (SE)b 0.38 ± 0.26 (0 - 0.8) 1.80 ± 0.86 (1.1 - 3.0) <0.0001 

Diff.Corneal astigmatism (D)c 0.48 ± 0.47 (0 - 0.8) 0.49 ± 0.64 (1 - 5.0) 0.644 

Diff. Axial length (mm)d 0.20 ± 0.7 (0 - 1.5) 0.49 ± 1.09 (0 - 2.4) 0.529 

Diff. IOL power (D)c 0.83 ± 1.05 (0 - 7) 1.86 ± 3.33 (0 - 7) 0.039 

Values in ± standard deviation and range; afrom the non-parametric unpaired Mann- 
Whitney U-test, bSE = Spherical Equivalent, cD = diopter, dmm = millimeter. 
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Table 3. Comparison on the level of aniseikonia (%) and stereoacuity (units Log10 seconds 
of arc) between control and anisometropia groups.  

Groups Control Anisometropia P valuea 

Participants 69 42  

Aniseikonia [(H + V)/2]b 0.64 ± 1.41 (−3.5 - 5.5) 0.62 ± 1.76 (−4.5; 5) 0.766 

Stereoacuity 1.95 ± 0.17 (1.5 - 2.3) 2.12 ± 0.22 (1.7 - 2.6) <0.0001 

Values in ± standard deviation and range; afrom the non-parametric unpaired Mann- 
Whitney U-test, bpercentage of interocular images magnification/minification of horizontal 
and vertical directions in the 8˚ visual fields 

 
The aniseikonia symptoms distributions between the two groups are depicted 

in Table 4. 
There was no difference between the two groups considering each or the mean 

of the ten symptoms related to aniseikonia. 
In control group, there was no significant relationship between aniseikonia 

and anisometropia (r = −0.23 and p = 0.061), stereopsis and anisometropia (r = 
0.17 and p = 0.17), aniseikonia and associated symptoms (r = 0.076 and p = 
0.53), stereopsis and associated symptoms (r = −0.14 and p = 0.24), and stereop-
sis and aniseikonia (r = −0.098 and p = 0.42) by Pearson correlation analysis. 
Also, in anisometropia group, there was no significant relationship between 
aniseikonia and anisometropia (r = 0.055 and p = 0.73), stereopsis and anisome- 
tropia (r = 0.27 and p = 0.087), aniseikonia and associated symptoms (r = −0.16 
and p = 0.32), stereopsis and associated symptoms (r = 0.043 and p = 0.79), and 
stereopsis and aniseikonia (r = −0.12 and p = 0.44) by Pearson correlation analy-
sis. 

The linear regression model and correlation constructed with anisometropia 
group data allowed obtaining an equation to predict the dependent variable (ste-
reopsis), based on the independent variables (aniseikonia, anisometropia, IOL 
power, and axial length). 

0.122464059 axial length
0.001163012 IOL power 0.113751496
SE anisometropia 0.006254317 aniseiconia

stereoacuity units log10 seconds arc
2.024626603− ×

+ × +
× − ×

=
 

The dispersion diagram of real values of stereoacuity versus predicted values 
independent variables contribution to aniseikonia is depicted in Figure 1. 

In anisometropia group, the contribution of each independent variable in ste-
reopsis was as follows: axial length 18.06%, anisometropia 44.53%, aniseikonia 
25.71%, and IOL power 11.71%. 

4. Discussion 

Currently, most cataract surgeries produce excellent visual outcomes with sig-
nificant improvement in the patients’ quality of life [20] [21]. After cataract sur-
gery, significant damage to binocular vision rarely occurs, since the majority  
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Table 4. Comparison on the level of aniseikonia symptoms (scale 1 - 5) between control and 
anisometropia groups  

Groups Control Anisometropia P valuea 

Participants 69 42  

Headaches 1.30 ± 0.93 1.38 ± 0.96 0.210 

Asthenopia 1.41 ± 0.96 1.74 ± 1.34 0.205 

Photophobia 2.20 ± 1.63 2.57 ± 1.61 0.115 

Reading Difficulty 1.78 ± 1.34 1.67 ± 1.14 1.000 

Nausea 1.00 1.00 - 

Motility 1.14 ± 0.60 1.02 ± 0.15 0.267 

Nervousness 1.22 ± 0.77 1,19 ± 0.97 0.782 

Vertigo and Dizziness 1.12 ± 0.58 1.21 ± 0.81 0.525 

General Fatigue 1.33 ± 0.80 1.31 ± 0.92 0.512 

Distorced Space Perception 1.39 ± 1.11 1.29 ± 0.83 0.817 

Symptoms (mean) 1.39 ± 0.46 1.44 ± 0.44 0.461 

afrom the non-parametric unpaired Mann-Whitney U-test. 
 

 
Figure 1. The dispersion diagram of real values of stereoacuity versus predicted values of 
the contribution of anisometropia, aniseikonia, IOL power and axial length. Anisometropia 
group: Pearson correlation coefficient r = 0.35; p < 0.022. 
 
(72.7%) of biometric prediction errors are within ± 0.50 D of power scheduled 
IOL [22]. However, problems with binocular vision due to post-surgical anisome- 
tropia may occur due to “refractive surprise” which occurs, as reported by Lund- 
strom et al. [3] in 3555 out of 282,811 operated cataract cases, are defined by the 

Independents variables (aniseikonia, esferical equivalent difference, IOL 
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authors as post-surgical refractive error greater than ±2.00 D. In this study, bi-
lateral pseudophakia with an interocular post-surgical refraction difference in SE 
< 1.00 D comprised control group (n = 69), and those interocular post-surgical re-
fractive differences in SE > 1.00 D comprised anisometropia group (n = 42). There 
was no significant difference between the groups regarding age and gender 
(Table 1). 

Table 2 shows that there was no significant difference in the comparison of 
right eye BCVA with the left-eye BCVA and BCVA interocular difference be-
tween the groups (p = 0.649). However, there was a significant difference in in- 
terocular refraction (SE), since this parameter defined the composition of the 
groups. The refractive difference in SE was 0.38 ± 0.26 D in the control group 
and 1.80 ± 0.86 D in the anisometropia group (p < 0.0001). 

Gobin et al. [23] proposed a comprehensive classification of anisometropia, 
considering four pure types: corneal anisometropia, lenticular, by a correction 
with ophthalmic lenses (glasses), and mixed. The authors defined corneal aniso- 
metropia by the interocular main corneal meridians’ power difference. In this 
study, the interocular differences between the groups concerning corneal astig-
matisms were 0.48 ± 0.47 D and 0.49 ± 0.64 D and not significant (p = 0.644) 
(Table 2). They characterized axial anisometropia by the interocular axial pow-
ers difference. Axial power was estimated by measuring axial length by optical 
biometer and using the following formula: Axial power = n/L-IPP, in which L is 
the axial length (mm); n = 1.336 is the vitreous humor refraction index, and IPP 
= 1.6 mm, which corresponds to the estimated image position in the main plane 
of Gulstrand’s eye model. In this study, the differences concerning axial length 
were 0.20 ± 0.27 mm and 0.49 ± 1.09 mm between the groups and were insignif-
icant (p = 0.529) (Table 2). They defined lenticular anisometropia by the interocular 
IOL powers difference. The IOL power was calculated using biometric formulas. 
In this study, the interocular differences in the IOL power were 0.83 ± 1.05 D 
and 1.86 ± 3.33 D between the groups, representing significant difference (p = 
0.039) (Table 2). They characterized anisometropia by optical correction due to 
the interocular difference in ophthalmic lenses SE. In this study, the interocular 
difference in SE was 0.38 ± 0.26 D and 1.80 ± 0.86 D in the control and anisome- 
tropia groups, respectively, since the cut-off belonging to one of the groups was 
defined by the difference in SE (Table 2). 

Rustein et al. [9] measured aniseikonia before and after cataract surgery. They 
selected patients with anisometropia of 2.00 D or more. In the pre-surgical eval-
uation, anisometropia of 1.05 ± 0.29 D, aniseikonia of 1.85% ± 0.70%, and 29% 
of them with stereoacuity of 60 arc seconds or better were documented. They 
verified 4 ± 1 weeks after cataract surgery in the first eye, anisometropia of 3.69 
± 0.59 D, aniseikonia of 6.03% ± 1.30%, and only 6% with stereoacuity of 60 se-
conds of arc or better. The aniseikonia increment occurred with the increase of 
anisometropia, resulting in a reduction in stereopsis. After 4 ± 1 weeks after the 
second eye surgery, anisometropia of 0.68 ± 19 D, aniseikonia of 1.53% ± 0.36%, 
and 50% with stereoacuity of 60 seconds of arc or better were documented. The 
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authors also verified that aniseikonia showed considerable variation, and there-
fore, could not be predicted by the amount of induced anisometropia. In this 
study, 12 ± 3 weeks after second eye surgery, the aniseikonia induced in the con-
trol group was 0.64% ± 1.41% for a SE difference of 0.38 ± 0.26 D and in the aniso- 
metropia group of 0.62% ± 1.76% for the difference in SE of 1.80 ± 0.86 D 
(Table 2 and Table 3). 

Cataract surgery performed in anisometropia was studied by Gobin et al. [14]. 
They found 7.6% anisometropia in 263 consecutive patients selected for cataract 
surgery. Pre-surgical aniseikonia values of 2% and 4% were found in 3.0% and 
7.5% of patients, respectively, depending on a refractive error. The authors con-
cluded that cataract surgery in anisometropia could induce aniseikonia of 4% or 
more if the IOL power choice was scheduled for emmetropia. Krzizok et al. [24] 
reported that cataract surgery for unilateral high myopia correction with IOL 
scheduled for emmetropia could result in high aniseikonia with many visual com-
plaints. The authors reported the case of a patient with symmetric myopia of 
−4.00 D who presented diplopia with asthenopia, combined with moderate anisei- 
konia and anisophoria, after surgery on the first eye. The authors pointed out that 
the individual tolerance for vertical anisophoria was very poor. 

In this study, the aniseikonia was 0.64 ± 1.41 (control group) and 0.62% ± 
1.76% (anisometropia group), without significant difference (p = 0.766) (Table 
3). Katsumi et al. [25] reported that a difference of up to 3.0% in the size of reti-
nal interocular images could be well tolerated binocularly. Oguchi and Mashima 
[26] demonstrated that with aniseikonia being in the range of 3% - 5%, binocu-
lar summation and stereopsis are possible. In the daily ophthalmic practice, it is 
verified that differences in SE of ±3.00 D corrected with ophthalmic lenses (glass-
es) are tolerable for most patients [27]. However, it should be emphasized that 
the anisophoria induced by reading using bifocal and/or multifocal lenses can 
cause discomfort and even diplopia in performing close visual tasks. Consider-
ing that the vergence amplitude is commonly insufficient to compensate for ver-
tical anisophoria above ±2.00 D, it may be necessary to lower the optical zone 
center of the unifocal lenses in glasses for reading or the incorporation into bi-
focal or multifocal of slab-off prism to minimize this prismatic effect [27]. None 
of the patients in this study required prescribing a slab-off prism or lower de-
centering of the optical center in their glasses for reading. 

All ten symptoms associated with aniseikonia did not show significant differ-
ences between the groups. Also, there was no difference in the comparison of their 
means between the two groups (p = 0.461) (Table 4). In general, it can be con-
sidered that the participants were little symptomatic in this study. 

Aniseikonia tolerance was defined as the total amount of optic aniseikonia 
that a patient can endure without harming the stereopsis threshold. It can be meas-
ured with iseikonic afocal lenses and stereopsis tests. Krarup et al. [28] induced 
aniseikonia with iseikonic afocal lenses, measured stereopsis using Randot® and 
TNO stereotest, and found that the tolerance to IOL power difference-induced 
aniseikonia was around 3 D, representing approximately 3% - 5% of aniseikonia 
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when glasses are used. These values of aniseikonia are much higher than those found 
in our study. 

Theoretically, anisometropia has been described to correlate linearly 1:1 with 
optical aniseikonia. Krarup et al. [28] did not find the correlation of 1:1 between 
anisometropia and aniseikonia, as in this study. In the control group, a differ-
ence in SE of 0.38 ± 0.26 D corresponded to aniseikonia of 0.64% ± 1.41%, while 
in the anisometropia group, a difference in SE of 1.80 ± 0.86 D corresponded to 
aniseikonia of 0.62% ± 1.76% (Table 2 and Table 3). Other studies have also 
described difficulty in finding a significant correlation between anisometropia 
and perceived aniseikonia [9] [29] [30]. This difficulty may be due to an adapta-
tion of the visual system. Burian [31] [32] described an adaptation of 1.5% - 6% 
after 3 - 4 days in afocal iseikonic lenses-induced aniseikonia. Adaptation to anisei- 
konia could explain the findings of previous electrophysiological and psycho-
physical studies [33] [34] [35] in which there was a significant adaptation of 
short-term stereopsis in 3% aniseikonia induced by afocal iseikonic lenses. Simi-
larly, there are reports of patients undergoing cataract surgery who maintained 
good stereopsis despite manifesting iatrogenic aniseikonia of up to 20% [6] [9] 
[36] [37]. 

Most cataract surgeons hesitate to schedule unilateral emmetropia in patients 
with myopia and hyperopia greater than 2 - 3 D due to the risk of anisometropic 
IOL-induced aniseikonia. Kramer et al. [12] showed that the percentages of pa-
tients with IOL-induced aniseikonia and clinically relevant symptoms in patients 
with up to 3 D of anisometropia may be lower than the previously reported. In 
this study, there was no significant relationship between anisometropia and anisei- 
konia, anisometropia and stereopsis, aniseikonia and associated symptoms, ste-
reopsis and the symptoms, and stereopsis and aniseikonia by Pearson correla-
tion analysis. According to Kramer et al. [12], many patients may develop neural 
adaptation and become asymptomatic. This neural plasticity and visual reinter-
pretation have been demonstrated in several recent studies [38] [39] [40]. Our 
results corroborate the findings of Krarup et al. [28] and suggest that most bilat-
eral pseudophakic patients tolerate aniseikonia well due to optical correction of 
up to 3 D of anisometropia. 

In this study, the stereopsis measured by Randot stereotest was 1.95 ± 0.17 
units log10 seconds of arc in the control group and 2.12 ± 0.22 units log10 se-
conds of arc in the anisometropia group, showing a significant difference (p 
< 0.0001) (Table 3). These values correspond to approximately 90 seconds of 
arc (control group) and 130 seconds of arc (anisometropia group). There have 
been no clear definitions of normal stereoacuity that stands for bifixation. Forty 
to 60 seconds of arc is usually accepted as normal stereopsis [8] [25] [35] [36]. 
The range of 60 - 100 seconds of arc is considered normal, and 100 - 400 seconds 
of arc are considered subnormal binocularity [41]. Some studies have shown a 
slight decline in stereopsis with age, testing stereopsis in people aged between 17 
and 83 years with TNO stereotest, attributing this decline more to the failure of 
fusional capacity than a deficiency of stereopsis at cortical level [12]. The evalua-
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tion of other visual function aspects should include contrast sensitivity, and the 
degree of astigmatism may have been useful [13]. 

Concerning the anisometropia group, the correlation plot between stereopsis 
and dependent variables is depicted in Figure 1. Contributions from each inde-
pendent variable in stereopsis were as follows: axial length: 18.06%, anisometropia: 
44.53%, aniseikonia: 25.71%, and IOL power 11.71%, It is emphasized that the 
joint contribution of axial length and anisometropia to stereopsis was 70.24%. 

There are limitations to this study. Anisometropia group could have been scaled 
with a larger number of bilateral pseudophakic eyes presenting post-surgical dif-
ferences in SE > ±2.00 D, which would certainly allow a better evaluation of in-
duced aniseikonia and its repercussions on stereopsis and the triggering of asso-
ciated symptoms. Another limitation was that we did not consider pre-surgical 
refractive states of pseudophakic eyes. Another limitation was that the assess-
ments of the aniseikonia symptoms were based on the outcomes reported by the 
participants, although the use of Bannon and Triller [19] symptoms questionnaire 
provided a systematic and simplified way of numerically quantifying the symp-
toms associated with aniseikonia. Despite the above limitations, our findings rep-
resent an important contribution to the literature, as they suggest that stereopsis, 
aniseikonia, and associated symptoms did not represent a substantial problem 
for the visual comfort of bilateral pseudophakic patients with post-surgical anisome- 
tropia of less than 3 D. 
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