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In performing clinical studies in the field of medicine, it is only logical that its results have an 

impact on society at multiple levels. Clear communication to health care providers, policy 

makers, insurance companies and patients can help them to better understand the impact and 

value of the research on their situation. This thesis presents research in two different fields 

of refractive surgery. As described in chapter 1, spectacle independence can be used with 

implanted intraocular lenses (1) placed additionally in an eye that still has its natural (crystalline) 

lens (phakic intraocular lens implantation) or (2) removing the crystalline lens and placing a 

multifocal or extended depth of focus (EDOF) intraocular lens. Both procedures can only exist 

with a high level of efficacy while providing a safe procedure. 

Chapters 1, 2, 5, and 6 show the highly effective correction of refractive errors in short and 

long term studies in patients with phakic intraocular lenses. The resulting good uncorrected and 

corrected visual acuity has been shown to result in high levels of patient satisfaction, achieving 

the main surgical goal.1 In a similar fashion, chapters 1, 8, and 9 show excellent correction after 

implantation with a multifocal or EDOF intraocular lens. Distance and near visual acuity are 

especially good in patients with multifocal intraocular lenses, with intermediate coming third 

in the priority ranking. EDOF intraocular lenses on the other hand provide good distance and 

intermediate visual acuity, and need (mini)monovision in order to generate a better visual acuity 

at near.2 

However, even though they provide good refractive correction and visual acuity, both phakic 

and the multifocal intraocular lenses described in this thesis can sometimes have lens-specific 

side-effects. 

Anterior chamber phakic lenses are positioned close to the corneal endothelium while using angle-

support (chapter 2) or iris-fixation (chapters 3, 4, 5, 6, and 7) to stay in position. The results of this 

thesis show that angle-supported phakic lenses have higher rates of endothelial cell loss in the first 

six months after implantation compared to iris-fixated phakic lenses. In spite of showing similar 

rates of chronic endothelial cell loss (from 6 months until the end of follow-up), the manufacturer 

marketing angle-supported lenses decided to take them of the market (chapter 2).3, 4 We presented 

an extensive report on long-term safety in eyes with iris-fixated intraocular lenses and the risk 

factors that influence them and describe why (bi)annual check-ups and modified implantation 

criteria should be enforced, statements that have found wide support within the ophthalmological 

community (chapters 3, 4, and 5).5, 6 These lenses should be marketed as a long-term but non-

permanent solution for refractive correction, and come with an obligation for registration of 

implantation, complications, and regular follow-up. In the field of ophthalmology safety issues 

resulted in a discontinuation or modification of multiple phakic lenses that had all initially received 
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their access to the market.4, 7-9 But the most significant recent case of defective medical implants 

occurred in the field of plastic surgery, when Poly Implant Prothèse (PIP) breast implants were 

associated with high rates of complications.10 Follow-up studies in the Netherlands showed 

unreported or unknown deviations from the original specifications in all breast implants used at 

that time. Furthermore, it proved to be difficult to identify which woman was implanted with which 

type of implant, especially if a clinic had gone bankrupt since implantation and the medical records 

were lost.11 The Dutch Society for Plastic Surgery took the lead to construct an opt-out database, 

together with the industry, that obligated surgeons to supply a minimal amount of internationally 

reviewed safety outcomes, as well as patient and product identification. Similar to the field of 

ophthalmology, they previously had opt-in databases where it was recommended to report their 

safety data. However, these types of databases have low participation rates and did not result 

in timely signaling of the PIP related complications. The current opt-out system obligates both 

surgeon and industry to cooperate, and excludes data only if the patient refuses to be registered.11 

A similar symbiotic database between patient, surgeon and industry would be the best solution for 

registration and timely detection of complications in patients implanted with phakic intraocular 

lenses. Patient specific data should only be accessible to the individual patient, and to the clinic that 

performed the surgery. That way the clinic can self-signal and check the safety outcomes, and the 

database safety monitoring board will signal complications with specific implants or clinics that are 

not meeting safety standards. In order to prevent bias, a safety monitoring board or independent 

research body should investigate clinics blinded and only notify clinics when their outcomes show 

severe discrepancies. Safety outcomes should be focused on major complications that can arise 

after phakic intraocular lens implantation and report intraocular pressure, endothelial cell density, 

presence of cataract, and all additional ophthalmological treatments (i.e., glaucoma laser or drops, 

laser refractive correction, lens exchange, lens explanation, cataract surgery, corneal surgery). 

Obligatory safety databases will apply some standardization of outcomes, but there is still 

a large role to play by focus groups and ophthalmological journals to develop standardized 

reporting of these outcomes in the literature. In the most prominent ophthalmological journals, 

efficacy outcomes have to adhere to specific reporting guidelines already.12, 13 However, not 

all papers adhere to this and the lack of standardization of (corneal) health reports, as well as 

explantation rates makes it even harder to compare different types of phakic intraocular lenses 

(chapters 1, and 10).14 Further standardization will help health care providers and patients to 

verify statements promised by manufacturers, whereas obligatory safety databases will help 

the industry to signal unexpected and unwanted results. 

In order to increase comparability and create a clearer overview of the efficacy of different 

multifocal lens designs, similar discussions on testing and reporting in a standardized manner are 

ongoing in the field of multifocal intraocular lenses .15-17 And while manufacturers must adhere 

to a set of testing criteria when they want to publish a report on a new lens design when hits 



255

IMPACT PARAGRAPH

11

the market, individual reports do not have to meet these criteria to be eligible for publication. 

Further modifications in standardization are absolutely required, both for initial reports on a 

new lens as well as separate studies published after a lens has first entered the market. 

In addition to standardization, technical development in the field of multifocal IOLs is an ongoing 

process. Research shows that most multifocal and EDOF lenses are succeeding in fulfilling 

their promises at providing improved spectacle independence, and have excellent visual acuity 

at multiple distances (chapter 1).2, 18 However, since traditional multifocal and EDOF lenses 

function by dividing incoming light in multiple foci, they may create a variety of unwanted visual 

side effects such as glare, halo’s and loss of contrast (chapters 1, 8, and 9).2, 18 A recent survey 

published by the European Society for Cataract and Refractive Surgery (ESCRS) does not show 

a significant increase in the – self-reported – number of multifocal or EDOF lenses that are 

implanted by their members, but rather a consistently 7-8% ratio of multifocal and EDOF lens 

implantation in their practices since 2016.19 So in spite of continued improvements in quality 

of vision at near and intermediate, patients are not selecting these lenses for implantation. 

Expert panels believe this is not due to the additional costs, but the risk of having to cope with 

multifocal- and EDOF specific side effects such as glare, halo’s, loss of contrast, which prevents 

patients from choosing these lenses for implantation. It seems that safety issues or the risk 

of side-effects, and possibility of lens exchange if they cannot cope with the side-effects, are 

essential in their decision.19 Recently, the industry has responded by developing a new type 

of lenses, that focus more on the absence of side-effects, rather than on the presence of true 

multifocality.2, 20 As these new types of lenses are each using different techniques to achieve 

their goal, there is a variety of names that manufacturers use to define their mechanisms. 

The definition that was recently suggested in a 2020 Ophthalmology publication is enhanced 

monofocal lenses.2 Rather than dividing light to create multiple foci, these lenses are extending 

their one focal point to extend the depth of vision slightly. Further improvement of depth of focus 

can be achieved by implanting the non-dominant eye with a lens that leaves a patient with a -0.25 

diopter (D) to -0.50D residual refractive error postoperatively to create micro-monovision. 

Preliminary results show promising results with patients reporting no visual side-effects, while 

reporting functional visual acuity at the intermediate distance, as well as increased spectacle 

independence. 20-22 Even though newer lenses show less side-effects and expected rates of lens 

exchanges, it is important that obligatory safety databases are constructed for these lenses 

as well. Similar to phakic lenses, it should be an opt-out database where a minimal amount of 

safety data, as well as patient and product identification are stored. Safety data in these lenses 

could initially be limited to registration of lens exchanges due to side-effects, as no standardized 

assessment of optical side-effects exists. Information should be blinded to all but the individual 

patient accessing their own data, or clinics assessing the results of their own patients. Future 

research on specific and validated tests for visual side-effects of these lenses could later be 

added if necessary. 
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Multiple experts at the most recent meeting of the ESCRS firmly are convinced that the 

enhanced monofocal lenses will become increasingly popular and could become the lenses to 

beat in the near future, possibly replacing the traditional monofocal lenses altogether, as some of 

the experts are using these lenses in most of their monofocal patients already.20, 23 It means that 

the added depth of focus from the enhanced monofocal lens could become a part of the natural 

technical evolution of standard cataract surgery and replace the monofocal lenses currently in 

use. A lot of that depends on how these enhanced monofocal lenses will be processed by the 

Dutch health care system, because multifocal or EDOF intraocular lenses are not funded by 

any health insurance policy and require patients to contribute an additional fee. If enhanced 

monofocals are registered as monofocal lenses, fast replacement of regular monofocal lenses 

by enhanced monofocal lenses seems likely. However, if a lens is registered as multifocal or 

EDOF, additional costs are likely and clinics will have to choose if they will ask patients for an 

additional fee for these lenses, or if they will cover the costs of these lenses themselves. This 

decision is likely to take up more time, since a large variety of lenses, a large variety of test 

methods, different reported outcome measures and individually named technologies make it 

very hard to compare and select lenses. 

Standardization of tests and reported outcomes in the field of cataract and refractive surgery 

is essential to answer this question. This thesis has shown how standardized reports on (long-

term) results and complications can convey a clear message to the field of ophthalmology, helping 

to improve policies and provide clear communications between the industry, policymakers, 

doctors and patients alike. It highlights the importance of (inter)national safety databases 

based on a system where collaborations between the industry and ophthalmologists will design 

an obligatory blinded registration with an opt-out system, in order to guarantee sufficient 

participation and prevent bias. 
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