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are not suitable to evaluate these complaints, since these techniques are

designed primarily for central vision, but ray-tracing is potentially

capable of evaluating them.

Ray-tracing is a powerful technique to assess the optical character-

istics of the eye, by predicting the exact path of light rays as they pass

through a geometrical model of the eye. Thereby, ray-tracing allows

evaluation of the full visual field, including the less studied peripheral

visual field. Before ray-tracing can accurately assess peripheral vision,

however, further personalization of the standard Gullstrand eye-model

is needed. Especially the peripheral retinal shape, which cannot be

measured by standard techniques due to off-axis measurement errors

induced by refraction, should be personalized.

MRI is not affected by refraction and is therefore able to accurately

determine the peripheral retinal shape. In this study we have integrated

3D MRI-derived retinal shapes into ray-tracing eye-models and

assessed its accuracy in studying peripheral vision compared to the

conventional eye-models.

Material and Methods: Personalized MRI-derived eye-models were

built for three volunteers in Zemax OpticStudio similar to the approach

of Canovas et al. (Biomed. Opt. Express 2011; 2 1649–1662). They were
compared to the wide-angle schematic eye-model of Escudero (J Opt

Soc Am A Opt Image Sci Vis. 1999; 16 1881–91), an improved

Gullstrand eye-model. Corneal curvature and lens position were

personalized using values from biometry (Lenstar LS900, Haag-Streit).

Retinal shape was described either by segmented MRI-data (MRI-

based model) or by a half-sphere with a 12 mm radius (Escudero eye-

model). Finally, posterior curvature of the simulated lens was adapted

to reproduce the subjects’ central refraction and astigmatism.

For each eye, the peripheral aberrations, such as refraction and

astigmatism, were measured using a custom-built peripheral wavefront

scanner using a Hartmann-Shack sensor.

Results: Ray-tracing analysis showed that the MRI-based model was

able to predict the peripheral aberrations within approximately half a

Diopter. This is a significant improvement compared to the conven-

tional Escudero eye-model, which has errors of up to 2 Diopters.

Conclusion: The MRI-based personalized eye-models provide a more

accurate description of the ocular optical properties compared to

conventional general eye-models. Accuracy of the MRI-based models

can be further improvedby incorporating the actual corneal shape, instead

of using an approximate description based on local corneal curvature.

Another area of improvement is the simulation of the crystalline lens, as

the spatial variations of the refraction index are not taken into account.

Peripheral visual complaints, such as the poorly understood negative

dysphotopsia, are caused by effects that are only present in a small

percentage of patients. These MRI-derived personalized eye-models

have the potential of quantifying these rare effects, which cannot be

assessed with the general, population-averaged, eye-models.
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Introduction: Prospective evaluation of visual and refractive parame-

ters, efficacy, safety and endothelial cell loss in a large group of patients

five and ten years after implantation with the Artiflex phakic intraocular

lens (pIOL) for myopia. The study was conducted at the Academic

Center for Refractive Surgery, University Eye Clinic Maastricht,

Maastricht University Medical Center, Maastricht, The Netherlands.

Patients and Methods: Data from all myopic patients implanted with

the Artiflex pIOL (Ophtec, Groningen, the Netherlands) from 2003

until June 2016 were collected for prospective analysis. Mean preop-

erative age was 39.6 � 10.6. One hundred and sixty-six patients (293

eyes) were implanted, and 133 patients (238 eyes) and 77 patients (146

eyes) completed a follow-up of 1 and 5 years, respectively. Both visual

and refractive, topographic and intraocular parameters and endothelial

cell density were measured preoperatively, 1 day, 1 week, 1, 3, 6 and

12 months postoperatively, followed by annual visits after completing

the first year follow-up.

Results: Mean logMAR UDVA was 0.004 � 0.131 and 0.046 � 0.158

logMAR respectively 1 and 5 years postoperatively (p < 0.001). Mean

logMAR CDVA was �0.071 � 0.097 and �0.052 � 0.080 logMAR 1

and 5 years postoperatively (p < 0.001). Mean spherical equivalent (SE)

was �0.16 � 0.46 D and �0.35 � 0.62 D respectively 1 and 5 years

postoperatively (p = 0.003). After 1 and 5 years, 96% and 91% of eyes

were within 1.0 D of the intended correction. Mean chronic EC loss

from 6 months to 5 years postoperatively was �10.7% (p < 0.001).

Conclusion: Over 5 years, both uncorrected and corrected visual acuity

showed a minimal but statistically significant (p < 0.001) increase of

0.042 logMAR and 0.021 logMAR, respectively. A similar statistically

significant (p = 0.003) but minimal myopization of �0.18 D was

witnessed over 5 years. There was a progressive increased annual

endothelial cell loss of �2.38%, which was significantly higher than the

expected physiological endothelial cell loss of �0.6% per year.

An update about SMILE laser vision correction in our clinic
L.V. Ly, M.H.A. Luger, T. Cakar
Bergman Clinics, Utrecht, The Netherlands

Aim: Analysis of 1.5 year experience with Small Incision Lenticule

Extraction (SMILE).

Results: 690 Eyes have been treated with SMILE since June 2015 till

December 2016. The mean preoperative uncorrected distance visual

acuity (UCDVA) measured by the Snellen chart was 0.06 (� 0.17),

while the mean preoperative best corrected visual acuity (CDVA) was

1.3 (�0.2).
Three months results show that the mean postoperative Snellen

UCDVA was 1.1 (�0.3), and CDVA was 1.3 (�0.2).
The mean preoperative spherical equivalent was �4.9D (� 1.9D),

while this was �0.14D (� 0.4D) three months postoperatively.

There were no complications with significant consequences. We

managed to create a nomogram with this these patients to optimize our

outcome.

Conclusion: SMILE is a good alternative to PRK and LASIK for

correcting myopia.

Ophthalmological parameters in 1330 children with an
undiagnosed developmental delay
M.B. van Egmond-Ebbeling, P.M. van Hasselt, J.H. de Boer
Utrecht University Medical Center, Utrecht, The Netherlands

Purpose: Description of ophthalmological findings and abnormalities

in children with an undiagnosed developmental delay with the aim to

investigate if routine ophthalmological screening is useful in these

children.

Methods: Retrospectively, all patients with an undiagnosed develop-

mental delay who were referred to the clinical diagnostic center, the

Sylvia Toth Center (STC) of the Wilhelmina Children’s Hospital in

Utrecht, were included. The files of all patients, who visited the STC

from 2000 till 2015, were retrospectively analyzed. Demographic and

clinical characteristics were collected.

Results: 1330 patients were included in this study. High refractive

errors (<�6 and >+4) were seen in 7% of the children, strabismus in

28%, nystagmus in 4%, anterior segment abnormalities in 4%, fundus

abnormalities in 25% and eyelid/orbita abnormalities in 5%. A specific

diagnosis as cause of the developmental delay was made in 1/3 of the

children; genetic diagnoses as Angelman’s, Rett’s, Soto’s, Neurofibro-

matosis type 1, Fragile X and 18p deletion syndrome.
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