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Abstract
Objectives: To evaluate gender differences in optical biometry measurements and lens power
calculations.

Methods: 8431 eyes of 5519 patients who underwent cataract surgery at University of Michigan’s Kellogg
Eye Center were included in this retrospective study. Data including age, gender, optical biometry,
postoperative refraction, implanted intraocular lens (IOL) power, and IOL formula refraction predictions
were gathered and/or calculated utilizing the Sight Outcomes Research Collaborative (SOURCE) database
and analyzed.

Results: There was a statistical difference between every optical biometry measure between genders.
Despite lens constant optimization, mean signed prediction errors (SPEs) of modern IOL formulas
differed signi�cantly between genders, with predictions skewed more hyperopic for males and myopic for
females for all 5 of the modern IOL formulas tested. Optimization of lens constants by gender
signi�cantly decreased prediction error for 2 of the 5 modern IOL formulas tested.

Conclusions: Gender was found to be an independent predictor of refraction prediction error for all 5
formulas studied. Optimization of lens constants by gender can decrease refraction prediction error for
certain modern IOL formulas. 

Background
Cataract surgery is the most frequently performed surgery in the world. Accurate measurement of ocular
biometry and calculation of intraocular lens (IOL) implant power is crucial to achieving satisfactory
postoperative refractive results. Important factors affecting the calculation of intraocular lens power are
axial length (AL), anterior chamber depth (ACD) and keratometry (K). Gender differences in ocular
biometry have been demonstrated by previous studies [1–5], with women on average having steeper
corneas and shorter axial lengths than men. However, the �nding that gender can play a role in biometry
prediction error and intraocular lens power calculation is controversial [6–8]. While previous studies have
indicated a relationship between gender and the prediction error (PE) of modern IOL formulas, questions
remain.

In 2014, Behndig et al. demonstrated differences in the prediction errors between men and women for the
SRK/T and Haigis formulas using data from the Swedish National Cataract Register (NCR). For SRK/T, a
difference in both the sign and magnitude of the prediction errors for men and women were noted.
Multiple factors warrant further evaluation, however, including: 1) the absence of optimized IOL constants
in the NCR and 2) the absence of a commonly used �fth-generation formula such as Barrett Universal II
for comparison.

This study was undertaken to provide more robust information about the effects of gender on ocular
biometry and refractive prediction error. In undertaking this study, we also examine the potential effects of
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optimization of lens constants by gender to address disparities in refractive prediction errors with modern
IOL formulas.

Methods
Data Collection

Biometry records (including preoperative and postoperative biometry) between August 25, 2015 and June
27, 2019 were retrieved from Lenstar LS900 optical biometers (Haag-Streit USA Inc, EyeSuite software
version i9.1.0.0) at University of Michigan’s Kellogg Eye Center. Institutional review board approval was
obtained for the study and it was determined that informed consent was not required because of its
retrospective nature and the anonymized data utilized in this study. Requirement of informed consent
was waived by the University of Michigan Institutional Review Board. The study was carried out in
accordance with the tenets of the Declaration of Helsinki. Patient demographics and cataract surgery
information (including date of surgery and implanted IOL power) were obtained via the Sight Outcomes
Research Collaborative (SOURCE) Ophthalmology Data Repository, which captures electronic health
record (EHR) data of all patients receiving any eye care at academic medical centers participating in this
research collaborative. SOURCE captures information on patient demographics, diagnoses identi�ed
based on International Classi�cation of Diseases (ICD) codes, procedures based on Current Procedural
Terminology (CPT) codes, and structured and unstructured (free-text) data from all clinical encounters
(clinic visits, operative reports, etc.). For this study, we focused on a subset of the SOURCE patients
receiving care at the University of Michigan.

Spherical equivalent manifest refractions from the postoperative month one visit were identi�ed from the
clinical record for all patients who underwent cataract surgery (CPT = 66984 or 66982) from the dataset.
The power and model of the implanted intraocular lens for each surgery was collected as well. Only those
surgeries involving the implantation of an Alcon SN60WF single-piece acrylic monofocal lens (Alcon,
USA) were included in the study. Patients who had prior refractive surgeries were excluded from the
dataset. Patients who had an additional surgery (e.g., endothelial keratoplasty) at the time of their
cataract surgery were also excluded. Outliers in refractive prediction error, de�ned as greater than 1.96
standard deviations away from the mean, were excluded to address patients with unreliable refractions.
Our �nal dataset included 8431 eyes of 5519 patients.
Lens Constant Optimization

Lens constants were optimized for each formula to eliminate systematic errors in refraction prediction
using previously described methods [9–11]. Patients were split in a 1:1 ratio into training and testing sets.
The lens constants for �ve existing formulas (Barrett, Haigis, Hoffer Q, Holladay I, and SRK/T) were
optimized utilizing the training set. Patients had either one or two records in the dataset depending on
whether both eyes underwent surgery. One eye per patient was randomly kept in the testing dataset to
ensure that each patient had the same weight during performance evaluation.
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The refraction predictions of the Haigis, Hoffer Q, Holladay I, and SRK/T formulas were calculated
according to their publications [12–19]. The prediction of the Barrett Universal II formula (hereafter
referred to as Barrett) was obtained via the online calculator at
https://calc.apacrs.org/barrett_universal2105/. The search space was centered around the default
parameters given for the Alcon SN60WF by the Lenstar device. For all above formulas, the most optimal
lens constant was de�ned as the one that minimized the absolute mean error in refraction prediction. In
addition to optimization on the entirety of the training dataset, lens constant optimization was performed
separately for women and men in the training set.

Performance Evaluation and Statistical Analysis
The refraction prediction errors of �ve modern IOL formulas (Barrett, Haigis, Hoffer Q, Holladay I, and
SRK/T) were computed. Prediction error was calculated by subtracting postoperative refraction from the
predicted refraction. Absolute predictive error was derived from the following formula: |predicted
refraction - actual (postoperative) refraction|.

Statistical testing was performed to investigate relationships between variables in the dataset. A two-
tailed Student t-test was performed to evaluate for differences in the means of biometry values and
prediction errors between males and females. Presence of associations was tested with likelihood ratio
tests from multivariate logistic regression. A Wilcoxon test was performed to assess the signi�cance of
the difference in the prediction errors when two different approaches were used for the lens constant
optimization. Statistical signi�cance was de�ned as p-value < 0.05. Statistical analyses were performed
in R version 3.6.3 (R Core Team, Vienna, Austria).

Results
Demographics and Dataset Characteristics (Table 1)
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Table 1
Patient demographics and dataset characteristics.

  Overall (n = 8431)
Mean (SD)

Female (n = 4799)
Mean (SD)

Male (n = 3632)
Mean (SD)

P-
valuea

Age at Surgery
(Years)

70.9 (9.72) 71.2 (9.38) 70.6 (10.1) 0.029*

Preoperative
Measurements

       

AL (mm) 24.2 (1.37) 23.9 (1.35) 24.5 (1.32) < 
0.0001*

CCT (units) 551 (36.5) 549 (36.3) 554 (36.5) < 
0.0001*

AD (mm) 2.69 (0.413) 2.64 (0.402) 2.76 (0.417) < 
0.0001*

ACD (mm) 3.24 (0.413) 3.19 (0.403) 3.31 (0.416) < 
0.0001*

LT (mm) 4.54 (0.452) 4.53 (0.436) 4.55 (0.471) 0.006*

Km (D) 43.9 (1.64) 44.2 (1.58) 43.4 (1.63) < 
0.0001*

AST (D) 0.933 (0.811) 0.907 (0.771) 0.969 (0.860) < 
0.001*

WTW (mm) 12.1 (0.530) 12.0 (0.503) 12.2 (0.542) < 
0.0001*

Postoperative
Measurements

       

SPH (D) -0.712 (1.02) -0.753 (1.01) -0.658 (1.04) < 
0.0001*

CYL (D) 0.651 (0.689) 0.626 (0.662) 0.683 (0.722) < 
0.001*

Postoperative
Refraction (D)

-0.386 (0.960) -0.439 (0.945) -0.316 (0.974) < 
0.0001*

*Indicates statistical signi�cance at the 0.05 level.

a) Association between gender and continuous variables was assessed using Student t-test.

Patient demographics and dataset characteristics are summarized in Table 1. Inclusion criteria were met
by 8431 eyes, of which 4799 (56.9%) from women and 3632 (43.1%) from men.

Preoperative Measurements (Table 1)
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Preoperative optical biometry parameters included axial length (AL), central corneal thickness (CCT),
aqueous depth (AD), anterior chamber depth (ACD), lens thickness (LT), mean corneal curvature radius
(Km), astigmatism (AST), and white-to-white corneal diameter (WTW). There was a statistical difference
for every preoperative biometric measurement between females and males (Table 1).

The mean preoperative AL of patients was 24.2 ± 1.37 mm. The mean AL in males (24.5 ±1.32 mm) was
signi�cantly longer than that in females (23.9 ± 1.35 mm). The mean ACD was 3.24 ± 0.413 mm. The
mean ACD in males (3.31 ± 0.416 mm) was signi�cantly deeper than in females (3.19 ± 0.402 mm).
Overall, the preoperative AL, AD, CCT, ACD, LT, AST and WTW in male patients were signi�cantly larger
than those in females (p < 0.05 for each). The mean Km of patients was 43.9 ± 1.64 D. Unlike other
preoperative biometric measurements, the mean Km in females (44.2 ± 1.58 D) was signi�cantly higher
than males (43.4 ± 1.63 D).

Postoperative Measurements (Table 1)

Postoperative measurements included spherical (SPH) cylindrical (CYL) refraction components and
spherical equivalent refraction. Mean postoperative CYL in males (0.683 ± 0.723 D) was higher than that
of females (0.624 ± 0.658 D). Postoperative spherical equivalent refraction in females (-0.436 ± 0.923 D)
was more myopic than that of males (-0.316 ± 0.974 D) irrespective of refractive target.

Signed Prediction Error and Absolute Prediction Error (Table 2)
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Table 2
Gender differences in signed and absolute prediction errors.

  Overall (n = 
8431)

Mean (SD)

Female (n = 
4799)

Mean (SD)

Male (n = 3632) Mean
(SD)

P-
valuea

Refractive Prediction Error        

Holladay 1 -0.0208
(0.576)

0.0543
(0.590)

-0.120 (0.540) < 
0.0001*

SRK/T -0.0107
(0.589)

0.0778
(0.611)

-0.128 (0.537) < 
0.0001*

Hoffer Q -0.0125
(0.609)

0.0596
(0.635)

-0.108 (0.560) < 
0.0001*

Haigis -0.0106
(0.593)

0.0525
(0.623)

-0.0940 (0.541) < 
0.0001*

Barrett -0.000478
(0.564)

0.0474
(0.587)

-0.0638 (0.524) < 
0.0001*

Refractive Absolute
Prediction Error

       

Holladay 1 0.403 (0.412) 0.404 (0.433) 0.401 (0.382) 0.71

SRK/T 0.408 (0.425) 0.410 (0.460) 0.405 (0.375) 0.57

Hoffer Q 0.437 (0.425) 0.447 (0.454) 0.423 (0.382) 0.009*

Haigis 0.419 (0.420) 0.429 (0.454) 0.406 (0.371) 0.008*

Barrett 0.364 (0.430) 0.373 (0.456) 0.353 (0.393) 0.036*

*Indicates statistical signi�cance at the 0.05 level.

a) Association between gender and continuous variables was assessed using Student t-test.

 

Signed prediction error (SPE) was signi�cantly different between male and female eyes (p < 0.0001), with
errors skewed towards hyperopia for males and myopia for females for all �ve formulas considered.
Absolute prediction errors (APE) were signi�cantly different between females and males for the Barrett,
Haigis, Hoffer Q formulas.

Regression Analysis (Table 3)
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Table 3
Regression Analysis for Variables Predicting Refractive Predictive Error

Formula Signi�cant Variables

Holladay AL (-0.08), LT (-0.26), Km (-0.013), AST (-0.065), WTW (-0.081), Gender (-0.054)

SRK/T AL (0.013), LT (-0.28), Km (0.097), AST (-0.063), WTW (-0.086), Gender (-0.055)

Hoffer Q AL (-0.14), LT (-0.30), Km (-0.11), AST (-0.058), WTW (-0.083), Gender (-0.068)

Haigis AL (-0.20), LT (-0.32), Km (-0.11), AST (-0.031), WTW (-0.084), Gender (-0.077)

Barrett AL (-0.030), LT (-0.10), AST (-0.069), Gender (-0.057)

Coe�cients in parentheses

 

Multivariate regression analysis was performed where the association of prediction error, as the
dependent variables, was tested against each preoperative biometric measurement and gender as
independent variables. Regression analysis was performed on the prediction error of �ve formulas,
including Holladay 1, SRK/T, Hoffer Q, Haigis and Barrett. Only AL, Km, AST and gender had statistically
signi�cant association with prediction error in all �ve formulas.

Lens Constant Optimization (Table 4 and Table 5)

Table 4
Lens constants after standard optimization and optimization based on gender.

      Optimization by Gender

    Standard Optimization Male Female

Formula Constant A Constant A Constant A Constant

Holladay1 Surgeon Factor 1.867 1.952 1.805

SRK/T A constant 119.093 119.264 118.977

Hoffer Q ACD 5.722 5.802 5.665

Haigis a0 -0.737 -0.694 -0.766

Barrett Lens Factor 1.95 2.01 1.91
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Table 5
Mean Absolute Error (MAE) after standard optimization and optimization by gender.

  Mean Absolute Error    

Formula Standard
Optimization

Optimized by
Gender

% Reduction in Mean Absolute
Error

P-
valuea

Holladay 0.341 0.337 1.177 0.15

SRK/T 0.348 0.340 2.249 0.02*

Hoffer Q 0.367 0.363 1.074 0.002*

Haigis 0.335 0.334 0.162 0.46

Barrett 0.308 0.307 0.418 0.23

*Indicates statistical signi�cance at the 0.05 level.

a) Differences between Mean Absolute Error (MAE) after standard optimization versus optimization
by gender was evaluated with Wilcoxon test.

 

Lens constants optimization were performed with two approaches: 1) optimized based on all patients in
the training set; and 2) optimized separately for male and female patients. Values of the optimized
constants were shown in Table 4. When lens constants were optimized by gender, all �ve formulas
demonstrated an improvement in prediction accuracy as measured by the mean absolute error (MAE)
(Table 5). The overall reduction in MAE ranged between 0.16% and 2.25%. The improvements were
statistically signi�cant for SRK/T and Hoffer Q based on a Wilcoxon test (Table 5).

Discussion
Gender differences in ocular biometry have long been studied in large populations and exist regardless of
race and geographical location [2–5, 20] Our �ndings align with previous studies and indicate that
women have smaller axial lengths [2–4, 21], anterior chamber depths, and horizontal white-to-white
distances [2], in addition to greater mean keratometry than men (p < 0.0001) [2–4, 21]. Less studied
ocular biometry measurements (including central corneal thickness and crystalline lens thickness) were
higher in men (p < 0.05).

There is con�icting evidence in the literature, however, regarding the effect of gender on prediction error of
IOL power calculation formulas. SRK/T was previously reported to generate a myopic prediction error for
women, while subsequent studies reported no statistically signi�cant gender differences in prediction
error [7, 8, 21, 22].

In order to investigate this further, we gathered a large cataract surgery dataset (8431 eyes of 5519
patients) and performed lens-constant optimization using standard techniques over a training set
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consisting of 50% of the dataset. We found that for each of the 5 modern formulas considered (including
Barrett Universal II), prediction error was signi�cantly different between men and women (p < 0.0001 for
each formula), with hyperopic errors for men and myopic errors for women. SRK/T demonstrated a
prediction error of 0.0778 ± 0.611 for women, and a prediction error of − 0.128 ± 0.537 for men despite
standard lens constant optimization. Barrett also demonstrated signi�cantly different prediction errors for
women and men, skewed in different directions (prediction error of 0.0474 ± 0.587 for women, and a
prediction error of -0.0638 ± 0.524 for men) despite lens constant optimization.

The consistent �nding of prediction errors with different signs between women and men across each of
the 5 formulas raised the question of whether shorter eyes in women could explain the differences seen.
In order to evaluate whether the differences in prediction error between men and women could be
explained wholly by differences in ocular size, regression analyses of prediction error against ocular
biometry were performed for each formula, including patient gender as a parameter. For each formula,
however, patient gender was found to be an independent predictor of formula prediction error (p < 0.0001
for each formula).

Prior to this study, only preoperative AL, ACD, CCT and age had been shown to be independent predictors
of differences in prediction error [23]. Our �ndings indicate that gender and preoperative AL, Km and AST
were signi�cant predictors of differences in prediction error among the 5 formulas studied.

The identi�cation of gender as an independent predictor of formula prediction error, as well as the
information regarding AL and Km encapsulated by gender, led to the consideration of optimizing lens
constants separately based on gender.

To our knowledge, no prior studies have explored optimization of lens constants by gender despite clear
differences in ocular biometry between men and women. In order to evaluate the potential impact of
gender-based lens constants, optimization of lens constants was performed separately for women and
men on the training set. The prediction errors of each formula were then computed on the testing set,
using the lens constants for the general population and the gender-based lens constants. Optimization of
lens constants by gender was found to signi�cantly (p < 0.05) reduce mean absolute errors in refraction
prediction for SRK/T and Hoffer Q formulas. Thus, our study demonstrates that optimization of lens
constants by gender has the potential to improve refractive outcomes after cataract surgery when used
with certain IOL power formulas.

The limitations of our study include the use of a retrospective, rather than prospective, dataset with little
variation in race. All patients were extracted from a single institution in the United States. It was not
possible compute predicted refraction, and thus refraction error, using the Hill-RBF or Holladay 2 methods,
as mechanisms for bulk computation of these methods are not publicly available.

The �nding that gender was an independent predictor of refraction prediction error for all 5 formulas
studied indicates that incorporating gender into these (and potentially other) methods of IOL selection
can decrease prediction error overall. While we studied the effects of incorporating gender into the lens
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constant, the development of additional methods for reducing disparities in prediction error warrants
further attention.

The simplicity of implementing gender-based lens constants makes it a potential option for improving
cataract surgery refractive outcomes. No additional measurements or devices are needed. On the Lenstar
device, which was utilized for this study, separate calculation templates could be created for each gender
utilizing customized lens constants, thus requiring only one additional click to achieve a 0.16–2.25%
reduction in refractive error after cataract surgery using existing IOL calculation methods.

Conclusions
Gender was found to be an independent predictor of refraction prediction error for all 5 modern IOL
formulas studied. Implementing lens constants optimized by gender can decrease refraction prediction
errors and may reduce disparities in cataract surgery outcomes.

List Of Abbreviations
ACD = anterior chamber depth

AD = aqueous depth

AL = axial length

APE = absolute prediction error

AST = astigmatism

CCT = central corneal thickness

CPT = Current Procedural Terminology

EHR = electronic health record

ICD = International Classi�cation of Diseases

IOL = intraocular lens

K = keratopathy

Km = mean corneal curvature radius

LT = lens thickness

NCR = Swedish National Cataract Register
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SOURCE = Sight Outcomes Research Collaborative

SPE = signed prediction error

WTW = white-to-white corneal diameter

Declarations
Ethics approval and consent to participate

Institutional Review Board approval at the University of Michigan was obtained for the study and it was
determined that informed consent was not required because of its retrospective nature and the
anonymized data utilized in this study. The requirement of informed consent was waived by the
University of Michigan Institutional Review Board. The study was carried out in accordance with the
tenets of the Declaration of Helsinki.

Consent for Publication

Not applicable 

Availability of data and materials

The datasets generated and/or analyzed during the current study are not publicly available to protect
patient privacy but are available from the corresponding author on reasonable request.

Competing interests

The authors declare that they have no competing interests.

Funding

NN is supported by an MCubed Diamond grant and a GME Innovations grant.  The funding bodies had no
role in this study.

Authors’ contributions

YZ analyzed and interpreted the patient data and was a major contributor in writing the manuscript. TL
gathered, analyzed and organized dataset. AR organized references and contributed to writing the
manuscript. NN helped with data gathering, conception of study, and critical review of the manuscript. All
authors read and approved the �nal manuscript.

Acknowledgements

The authors acknowledge Dr. Joshua D. Stein for his assistance in utilizing the SOURCE database.



Page 13/14

Authors’ information

NN is an Assistant Professor of Ophthalmology and Visual Science and an Assistant Professor of
Computational Medicine and Bioinformatics at University of Michigan.

References
1. Norrby S. Sources of error in intraocular lens power calculation. J Cataract Refract Surg.

2008;34:368–76.

2. Natung T, Shullai W, Nongrum B, Thangkhiew L, Baruah P, Phiamphu M. Ocular biometry
characteristics and corneal astigmatisms in cataract surgery candidates at a tertiary care center in
North-East India. Indian J Ophthalmol. 2019;67:1417–23.

3. Warrier S, Wu HM, Newland HS, Muecke J, Selva D, Aung T, et al. Ocular biometry and determinants
of refractive error in rural Myanmar: the Meiktila Eye Study. Br J Ophthalmol. 2008;92:1591–4.
doi:10.1136/bjo.2008.144477.

4. Huang Q, Huang Y, Luo Q, Fan W. Ocular biometric characteristics of cataract patients in western
China. BMC Ophthalmol. 2018;18:99. doi:10.1186/s12886-018-0770-x.

5. Yoon JJ, Misra SL, Mcghee CNJ, Patel D V. Demographics and ocular biometric characteristics of
patients undergoing cataract surgery in Auckland, New Zealand. Clin Exp Ophthalmol. 2016;44:106–
13.

�. Kugelberg M, Lundström M. Factors related to the degree of success in achieving target refraction in
cataract surgery. J Cataract Refract Surg. 2008;34:1935–9. doi:10.1016/j.jcrs.2008.06.036.

7. Behndig A, Montan P, Lundström M, Zetterström C, Kugelberg M. Gender differences in biometry
prediction error and intra-ocular lens power calculation formula. Acta Ophthalmol. 2014;92:759–63.

�. Kansal V, Schlenker M, Ahmed IIK. Gender does not appear to play a role in biometry prediction error
and intra-ocular lens power calculation: In response to: ‘Gender differences in biometry prediction
error and intra-ocular lens power calculation formula’ – Behnig et al., 2014 (Acta Ophthalmologica).
Acta Ophthalmologica. 2019;97:e1028–30.

9. Olsen T, Corydon L, Gimbel H. Intraocular lens power calculation with an improved anterior chamber
depth prediction algorithm. J Cataract Refract Surg. 1995;21.

10. Kane JX, Van Heerden A, Atik A, Petsoglou C. Intraocular lens power formula accuracy: Comparison
of 7 formulas. J Cataract Refract Surg. 2016;42:1490–500. doi:10.1016/j.jcrs.2016.07.021.

11. Wang L, Koch DD, Hill W, Abula�a A. Pursuing perfection in intraocular lens calculations: III. Criteria
for analyzing outcomes. Journal of Cataract and Refractive Surgery. 2017;43:999–1002.

12. Retzlaff JA, Sanders DR, Kraff MC. Development of the SRK/T intraocular lens implant power
calculation formula. J Cataract Refract Surg. 1990;16:333–40.

13. Hoffer KJ. The Hoffer Q formula: A comparison of theoretic and regression formulas. J Cataract
Refract Surg. 1993;19:700–12.



Page 14/14

14. Haigis W, Lege B, Miller N, Schneider B. Comparison of immersion ultrasound biometry and partial
coherence interferometry for intraocular lens calculation according to Haigis. Graefe’s Arch Clin Exp
Ophthalmol. 2000;238:765–73.

15. Holladay JT, Musgrove KH, Prager TC, Lewis JW, Chandler TY, Ruiz RS. A three-part system for
re�ning intraocular lens power calculations. J Cataract Refract Surg. 1988;14:17–24.

1�. Correction. J Cataract Refract Surg. 1994;20:677. doi:10.1016/S0886-3350(13)80677-3.

17. Erratum. J Cataract Refract Surg. 1990;16:528. doi:10.1016/S0886-3350(13)80820-6.

1�. Hoffer KJ. Reply: Errata in printed Hoffer Q formula. J Cataract Refract Surg. 2007;33:2–3.
doi:10.1016/j.jcrs.2006.08.056.

19. Zuberbuhler B, Morrell AJ. Errata in printed Hoffer Q formula. J Cataract Refract Surg. 2007;33:2.
doi:10.1016/j.jcrs.2006.08.054.

20. Huang Q, Huang Y, Luo Q, Fan W. Ocular biometric characteristics of cataract patients in western
China. doi:10.1186/s12886-018-0770-x.

21. Lundqvist O, Westin O, Koskela T, Behndig A. Gender differences in refractive prediction in refractive
lens exchange surgery. Eur J Ophthalmol. 2014;25:108–11.

22. Popov I, Valašková J, Krásnik V, Tomčíková D. The Effect of Multiple Variables on the Refractive Error
After Cataract Surgery. Czech Slovak Ophthalmol. 2018;75 4/2018:158–61. doi:10.31348/2018/1/4-
6-2018.

23. Hayashi K, Ogawa S, Yoshida M, Yoshimura K. In�uence of Patient Age on Intraocular Lens Power
Prediction Error. Am J Ophthalmol. 2016;170:232–7. doi:10.1016/j.ajo.2016.08.016.


