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Abstract 

Aim: To evaluate the performance of a new Extended Depth Of Focus (EDOF) Evolux 

Intraocular Lenses (IOLs), an extended monofocal IOL with a non-diffractive profile designed 

to improve intermediate vision while providing distance vision comparable to monofocal IOLs, 

in terms of Visual Acuity (VA) at various distances and contrast sensitivity . 

Materials and methods: Twenty five patients (50 eyes) were included in this retrospective case 

series. Every patient underwent bilateral implantation of Evolux IOLs after cataract surgery. 

Preoperative and postoperative parameters evaluated included axial length, IOL power, 

refractive error in terms of spherical equivalent (SE) and VA for various distances. Patients were 

reviewed periodically after surgery. At 1 month after surgery, Contrast Sensitivity (CS) was 

assessed. 

Results: The study included 14 (56%) male and 11 (44%) female patients. Significant 

improvement in VA was observed at all distances. When assessing uniocular VA, near VA > 

N8 was seen in 80% of eyes, intermediate VA > 6/9 was seen in 54% eyes and distance VA > 6/6 

was seen in 96% eyes. Binocular VA at 1 month showed 92% of patients with near vision 

comparable to N8 or better and 96% with distance vision of 6/6 or better. The mean CS was 0.07 

± 0.02. At 1 month, the mean SE was -0.33 ± 0.46 

Conclusion: This study shows that extended mono focal Evolux iols with non-diffractive optical 

profile safe, effective and stable providing excellent distance vision, intermediate vision and 

better near vision compared to standard monofocal IOLs. 
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Introduction 

The extended depth of focus intraocular lenses with a hydrophobic non-diffractive profile designed to improve intermediate 

vision and to provide comparable distance vision to standard monofocal IOLs. Conventional monofocal iols only allow a 

restoration of distance vision and limit visual performance at intermediate distance.  Enhanced monofocal IOLs aim to provide 

improved depth of focus compared with standard monofocal lenses, but without an increase in dysphotopsia effects. 

 

Functional vision is visual ability at a range of distances needed to perform activities of daily living. In today’s world, many 

activities need the use of devices that mandate clear intermediate and near vision [1]. Besides the professional activities, as age 

advances, recreation and leisure also demand adequate vision at these distances [2]. 
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The existing multifocal IOLs and Extended Depth of Focus (EDOF) IOLs have their own drawbacks and enhanced monofocal 

IOLs aim to overcome these and provide better vision and contrast over a wider spectrum. It has been shown that enhanced 

monofocal IOLs match EDOF IOLs, with more correction of functional near vision compared to monofocal IOLs and no 

compromise in visual quality [3]. 

 

Multifocal IOLs work by splitting the entering beam of light and projecting onto the retina at the same time. This occasionally 

leads to complaints of glare. On the other hand, EDOF IOLs work by elongating the area of focus and thereby improve vision at 

intermediate distances while minimising deleterious effects on va for distance [4,5]. In extension, the novel enhanced monofocal 

IOL employs an innovative optical design based on optimization of spherical aberration technology for effective optical 

performance. 

 

Material and Methods 

Institutional ethics committee clearance was obtained, the tenets of declaration of Helsinki were followed and a retrospective 

study was conducted. This was a case series of 25 consecutive patients who had bilateral implantation (50 eyes) of the novel non-

diffractive Evolux IOL.  

 

This study excluded patients whose eyes had other eye disorders such as glaucoma, corneal opacities, retinal problems or optic 

nerve head lesions. There were few patients who had bilateral Evolux IOL implantation but were not able to follow up after 3 

weeks. They were also excluded. All eyes included in the study had their data analysed retrospectively. Information gathered 

from medical records were Visual Acuity (VA) for distance with the Snellen’s chart, VA for intermediate at 45 cm and for near 

at 30 cm with hand held near vision charts. Refractive error was noted as Dioptres (D) from the auto-refractor. Data on axial 

length, IOL power, IOL offset and corneal curvature were obtained from the optical biometry reports. Contrast sensitivity data 

was gathered with the Pelli Robson chart at a distance of 6 m.  

 

For the purpose of data analysis and statistical calculations, SPSS software was used. Demographic details were noted. 

Improvement in VA over the follow up visits was compared with the paired t-test. 

 

Results 

In total 25 normal binocular vision subjects 14 (56%) males and 11(44.0%) females aged 60 ± 18.50 years were studied. Baseline 

data pertaining ocular and refractive status is tabulated in Table 1. When assessing the BCVA for each eye individually, we noted 

a significant improvement at week 1, week 2 and month 1 for distance, intermediate and near. The same is shown in Table 2 and 

Fig. 1. 

 

Uniocular best corrected VA for near, intermediate and distance at 1 week, 2 week and 1 month is shown in Table 2. There was 

significant improvement of VA in all distances. The same can be seen by representation of of continuous data as a box whisker 

plot (Fig. 1) and contrast no changes seen shown in the Fig. 2. 

 

Parameter N 

Age - mean (SD; range) 60 ± 18.50 (38 – 82) 

Gender - n (%) Males 14 (56%), females 22 (44.0%) 

Axial length - mean 

(SD; range) 

23.06 ± 1.50 

Estimated power - Mean(SD) 20.78(1.56) 

IOL power - mean (SD; range) 20.86 ± 0.50 

Target refraction spherical - mean 

(SD; range) 

0.11 ± 0.50 

 

Target refraction cylinder - mean 

(SD; range) 

0.36 ± 0.75 

Table 1: Binocular vision. 
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There was appreciable vision improvement 1 month after surgery when checked uniocularly and binocularly. During single eye 

VA tests, near VA ≥ N8 or better was seen in 40 eyes (80%), intermediate VA ≥ 6/9 was seen in 27 eyes (54%) and distance VA ≥  

6/9 was seen in 47 (94%) eyes. When VA was checked for both eyes simultaneously, near VA ≥ N8 or better was seen in 23 patients 
(92%) and distance VA of 6/6 was seen in 24 patients (96%). When assessing refractive status after IOL impalnation, the residual 

Spherical error (SE) was within 0.50D. This SE was correlated with the target refraction that was aimed for and no association 

was made out (p>0.05) (Fig. 2). CS was 1.65± 0.02. The CS shows p >0.76, statistically no significant difference in contrast 

sensitivity between uniocular and binocular conditions. 

 

 First wk Second wk First month 

Uniocular uncorrected VA (logMAR)  

Near 0.31 ± 0.50 (N8) 0.31 ± 0.50 (N8) 0.44 ± 0.52 (N10) 

Intermediate -0.94 ± 0.48(20/32) -0.94 ± 0.48(20/32) 0.92± 0.46 (20/32) 

Distance 0.02 ± 0.24 (6/9) 0.02 ± 0.24 (6/9) 0.06 ± 0.20(6/6P) 

Binocular uncorrected VA (logMAR)    

Near 0.3 ± 0.22 (N6) 0.2 ± 0.20 (N6) 0.2± 0.20 (N6) 

Intermediate 0.9 ± 0.33 (20/25) 0.89 ± 0.37 (20/25) 0.89 ± 0.37 (20/25) 

Distance 0.06 ± 0.09 (6/6) 0.0 ± 0.08 (6/6) 0.0 ± 0.08 (6/6) 

Table 2: Improvement after the timeline. 

 

At 1 month 40 eyes (80%) had intermediate UCVA of 0.2 ± 0.20 logMAR. When comparing eyes that had uncorrected intermediate 

vision of ≥0.87 to eyes and distance vision of log≥0.0 at 1 month, there was no difference between 1 week and 1 month of distance 

(p>0.19), 1 week and 1 month of intermediate p>0.84 and 1 week and 1 month of near p>0.61. 

 

 
Figure 1: Uniocular vision. 

 

 
Figure 2: Binocular vision. 
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Discussion 

Cataract surgery has now evolved into a refractive procedure and patients expect better VA at various distances. The standard 

monofocals have their disadvantages when intermediate and near VA is desired. To bridge this deficiency, multifocal IOLs, 

trifocal IOLs, EDOF IOLs and extended monofocal lenses have been introduced. We have provided the first report of real world 

outcomes with the novel extended monofocal Evolux lenses. This IOL is designed to create an elongated single focus area from 

far to intermediate distances unlike monofocal in which light is focussed on a single point.they have a innovative optical design 

with monofocal periphery and spherical aberration distribution of opposite signs in the 4.5 mm central optical zone thereby 

providing optimisation of spherical aberration technology for an effective and manageable optical performance. 

 

In general, no adverse events or reactions were observed after IOL implantation. The IOL satisfied other main outcome measures 

such as proper positioning, absence of macular changes. These were studied clinically at all visits. More importantly, this IOL 

appears to perform well in distance and intermediate range of vision as it has been designed to address this concern. Most IOLs 

currently in vogue that aim to provide intermediate vision do so from distance to 60 cm and the performance of the novel Evolux 

IOL was noted to be good even upto 45 cm. Significant VA improvement was noted at all distances. Besides, we also noted that 

contrast sensitivity has not been compromised while providing vision at different distances. Both uniocular CS and binocular CS 

have been well maintained 1 month after implantation of this IOL. 

 

Pedrotti and colleagues demonstrated the comparison of visual outcomes between am aspeheric monofocal IOL and an EDOF 

IOL [5]. As with the results of our study, their conclusion was that EDOF IOL provides better intermediate and near vision while 

maintaining the contrast sensitivity and thereby the visual quality.  

 

Our study results correlate with those provided by Now et al. Techis Symphony is the IOL studies by them. It was noted that 

the spectacle independence for various tasks was comparable to the outcomes of our study. This study does have a few 

limitations. Only 25 patients (50 eyes) were studied. We had a shorter follow up. Future studies can address these issues along 

with having a control group using another EDOF type IOL. Visual function questionnaires would also aid in collecting patient’s 
subjective opinions about their perceptions.  

 

Conclusion 

Our novel study on the clinical outcomes highlights the visual outcomes obtained with extended monofocal hydrophobic 

nondiffractive Evolux IOL. We were able to clinically demonstrate that this IOL is effective in optical performance and as safe as 

monofocal IOL. 

 

Conflict of Interest 

The authors declare no potential conflicts of interest with respect to the research, authorship and/or publication of this article. 

 

Funding Details 

No author has a financial or proprietary interest in any material or method mentioned. 

 

Ethical Approval 

The study was approved by the Institutional Ethics Committee. 

 

References 

1. Ribeiro F, Ferreira TB, Silva D, Matos AC, Gaspar S, Piñero DP. Analysis of daily visual habits in a presbyopic population. J 

Ophthalmol. 2023;2023:6440954.  

2. Ofcom. Adults’ media use and attitudes report. London: Ofcom. 2023 [Last accessed on: September 22, 2025]. 

https://www.ofcom.org.uk/research-and-data  

3. Jeon YJ, Yoon Y, Kim TI, Koh K. Comparison between an intraocular lens with extended depth of focus (Tecnis Symfony 

ZXR00) and a new monofocal intraocular lens with enhanced intermediate vision (Tecnis Eyhance ICB00). Asia Pac J 

Ophthalmol (Phila). 2021;10(6):542-7. 

4. Megiddo-Barnir E, Alió JL. Latest development in extended depth-of-focus intraocular lenses: An update. Asia Pac J 

https://doi.org/10.46889/JOAR.2025.6305
https://athenaeumpub.com/journal-of-ophthalmology-and-advance-research/
https://www.ofcom.org.uk/research-and-data


5 

 

https://doi.org/10.46889/JOAR.2025.6305                                                           https://athenaeumpub.com/journal-of-ophthalmology-and-advance-research/ 

 

Ophthalmol (Phila). 2023;12(1):58-79.  

5. Pedrotti E, Carones F, Aiello F, Mastropasqua R, Bruni E, Bonacci E, et al. Comparative analysis of visual outcomes with 4 

intraocular lenses: monofocal, multifocal and extended range of vision. J Cataract Refract Surg. 2018;44(2):156-67.  

6. Khiang AKK. Keeping with changing visual needs of younger patients. Cover Focus. 2015:42-4. 

7. Ribeiro F. ESCRS Functional Vision Working Group. Definition and clinical relevance of the concept of functional vision in 

cataract surgery: ESCRS position statement on intermediate vision. J Cataract Refract Surg. 2020;46(Suppl 1):S1-3. 

8. Office for National Statistics. Leisure time in the UK. Newport: ONS. 2015. 

9. Elliott DB. Intermediate addition multifocals provide safe stair ambulation with adequate short-term reading. Ophthalmic 

Physiol Opt. 2016;36(1):60-8. 

10. Ianchu R, Corbu C. Premium intraocular lenses use in patients with cataract and concurrent glaucoma. Medica (Bucur). 

2013;8(2):290-6. 

11. SIFI S.p.A. International data. Catania (Italy): SIFI. 2018. Internal company report. 2018. 

12. European Patent Office. Intraocular lens design. European patent EP2211747. Filed. 2008. 

13. Bellucci R, Curatolo MC. A new extended depth of focus intraocular lens based on spherical aberration. J Refract Surg. 

2017;33(6):389-94. 

14. Goodman JW. Introduction to Fourier optics. 4th Ed. New York: W.H. Freeman. 2017. 

15. SIFI S.p.A. Internal data. Comparative glistening analysis of SIFI IOL vs market competitor IOL (Alcon). Catania (Italy): SIFI. 

2019. 

16. Warner L. Evaluation of clarity characteristics in a new hydrophobic acrylic IOL in commercially available IOLs. J Cataract 

Refract Surg. 2019;45(10):1490-7. 

17. Yildirim TM. Quantitative evaluation of microvacuole formation in five intraocular lens models made of different 

hydrophobic materials. PLoS One. 2021;16(4):e02050860. 

18. Thomas BE, Callaghan TA. Evaluation of in-vitro glistening formation in hydrophobic acrylic intraocular lenses. Clin 

Ophthalmol. 2013;7:1529-34. 

19. Christiansen G. Glistenings in the AcrySof intraocular lens: Pilot study. J Cataract Refract Surg. 2001;27(5):728-33. 

20. Werner L. Light scattering, straylight and optical quality in hydrophobic acrylic intraocular lenses with subsurface 

nanoglistenings. J Cataract Refract Surg. 2016;42(1):148-56. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Publish your work in this journal 

Journal of Ophthalmology and Advance Research is an international, peer-reviewed, open access journal publishing original research, reports, editorials, 
reviews and commentaries. All aspects of eye care health maintenance, preventative measures and disease treatment interventions are addressed within 
the journal. Ophthalmologists and other researchers are invited to submit their work in the journal. The manuscript submission system is online and journal 
follows a fair peer-review practices. 

Submit your manuscript here: https://athenaeumpub.com/submit-manuscript/  

https://doi.org/10.46889/JOAR.2025.6305
https://athenaeumpub.com/journal-of-ophthalmology-and-advance-research/
https://athenaeumpub.com/journal-of-ophthalmology-and-advance-research/
https://athenaeumpub.com/journal-of-ophthalmology-and-advance-research/
https://athenaeumpub.com/submit-manuscript/

