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Giris

Genislonmis fokus dorinliyina malik intraokulyar linzalar (EDOF IOL)
katarakta corrahiyyosindo tez-tez istifado olunan linzalardan biridir vo standart
monofokal linzalarla miiqayisodo daha yaxs1 orta masafa vo yaxin gérmo tomin edir
[1]. Bundan olavo, trifokal linza implantasiyasina uygun olmayan hallarda EDOF
IOL presbiopiyanin korreksiyasi iigiin alternativdir [1]. ©maliyyatdan sonraki
dovrdo qiymotlondirilon parametrlora obyektiv vo subyektiv refraktiv naticalor,
korreksiya olunmamis uzaq gorme va subyektiv gorma sikayetlori daxildir. Bu
parametrlorin konara ¢ixmast maksimal naticonin oldo olunmamasina sabob ola
bilar vo IOL-1n repozisiyasi, IOL doyisdirilmoasi, “piggy-back” IOL implantasiyasi
va ya lazer refraktiv korreksiya kimi olava corrahi miidaxilslor tolob oluna bilor [2].
Bu omoliyyatdan sonraki parametrlor miixtalif EDOF IOL dizaynlarindan farqli
sokilda tasirlona bilar; buna gore do amsliyyat naticalorini sorh edorkon konkret
linza se¢imi vo onun optik xiisusiyyatlori diqgotlo nozors alinmalidir.

Moqsad — katarakta corrahiyyesi zaman1 EDOF IOL implantasiya olunmus
xostolordo omoliyyatdan sonraki refraktiv vo funksional noticolor arasindaki

olagoni arasdirmagq, ti¢ forqli EDOF linza gqrupu ilo miigayiso etmok.

Material vo metodlar

Bu todgigata EDOF IOL implantasiyasi ilo katarakta amoliyyati edilmis 87
xastonin 87 gozii daxil edilmisdir. Xostolor implantasiya olunan linza ndviino
gora li¢ qrupa boliinmiisdiir: Qrup 1 — Vivity IOL (Alcon, Fort Worth, TX, ABS),
Qrup 2 — Lucidis IOL (SAV-IOL SA, Neuchatel, Isve¢ra) vo Qrup 3 — ELON IOL
(Medicontur, Zsambék, Macaristan). Linzanin gilicii “Barrett” diisturuna osason
hesablanmis vo emmetropiyaya on yaxin doyor hodoflonmisdir. ©Omoliyyatdan
sonraki sferik ekvivalent (SE) autorefraktometriya ilo, korreksiya olunmamis
uzaq gormao iso “Snellen” cadvali istifado olunaraq onluq gostorici ilo 6l¢iilmiis vo
qruplar arasinda statistik miiqayiso aparilmigdir.

Naticalar

Qruplar arasinda amoliyyatdan avvalki demogqrafik vo klinik xiisusiyyatlor
baximindan statistik ohamiyyatli forq miisahids edilmomisdir (biitiin parametrlor
tizra p > 0,05) vo toforriiatlar cadval 1-do gostorilmisdir. Omoliyyatdan sonra 1-ci
hoftodo orta SE doyarlori 1-ci qrupda —0,46 + 0,58 dioptriya, 2-ci qrupda —0,25 +
0,40 dioptriya vo 3-cii qrupda —0,88 + 0,53 dioptriya olmusdur (p < 0,001), orta
korreksiya olunmamis uzaq gérms iso miivafiq olaraq 0,86 + 0,17, 0,91 £ 0,14 vo



0,84 + 0,18 olmusdur (p = 0,345). Omosliyyatdan sonra 1-ci ayda orta SE doyorlori
miivafiq olaraq —0,65 £+ 0,40, —0,30 + 0,38 vo —0,96 + 0,42 dioptriya olmusdur
(p < 0,001), orta korreksiya olunmamis uzaq gérmo doyorlori iso 0,95 £ 0,15,
0,98 £ 0,05 vo 0,93 £ 0,13 olmusdur (p = 0,280). Alt qrup tohlilinds 1-ci va 3-cii
gruplar arasinda orta SE doyorlorinds statistik shomiyyatli forq askar edilmisdir
(emoliyyatdan sonra 1-ci hoftado p = 0,026 vo 1-ci ayda p = 0,046), homginin 2-ci
va 3-cli qruplar arasinda (omoliyyatdan sonra 1-ci hafto vo 1-ci ayda p < 0,001)
ohamiyyatli forq miisahido olunmusdur. Qruplarin omsliyyatdan sonraki klinik
parametrlori sakil 1-do gostorilmisdir.

Cadval 1. Qruplarin amoaliyyatdan avvalki demogqrafik va klinik xiisusiyyatlori

e G 1 0-29 | grup 2 v=29) | 0rup 3 0=

Yas (il) 61,18+ 6,24 66,00 £ 9,70 64,50 £ 10,51 0,321
Cins (K/Q) 13/12 14/11 17/20 0,729
Oksial uzunlug (mm) 23,84 £ 0,61 23,36 £ 0,82 23,31+£0,99 0,790
On kamera dorinliyi (mm) 3,32+ 0,43 3,20+ 0,33 3,17+0,43 0,421
Linza qalinlig1 (mm) 431 +0,30 4,51 £0,50 4,34 +£0,40 0,259
Morkozi buynuz gisa 537,57 £34,60 549,89 +2441 53239+37,17 0,204
galinligr (um)

White-to-White (mm) 11,88 0,23 12,02 + 0,39 11,98 £ 0,63 0,219
Orta keratometriya (D) 43,78 £ 1,23 43,05+ 1,25 44,13 £1,76 0,540
Buynuz qisa astigmatizmi 0,72+ 0,41 0,74 +£ 0,96 0,75+ 0,59 0,983
(D)

IOL giicii (D) 20,07 £ 2,66 21,50 + 1,57 21,24 £2,05 0,750
Chang-Waring kord 0,38 0,30 0,35+0,11 0,32+0,16 0,605

Miizakira

Bu todqgigatin osas noticosi odur ki, miixtolif EDOF IOL-da omoliyyatdan
sonraki SE doyorlorindo statistik ohomiyyotli forqlor miisahido olunmasina
baxmayaraq, korreksiya olunmamis uzaq gormo baximindan shomiyyatli forqlor
askar edilmomisdir. ELON IOL yerlosdirilmis xostolordo orta amoliyyatdan
sonrak1 SE doyarlori Vivity vo Lucidis {OL-larina nisboton daha miopik olmasina
baxmayaraq, korreksiya olunmamis uzaq gérmanin naticalori digar linzalarla aldo
edilon naticolordon geri gqalmamisdir. Bu natico gostorir ki, bu xosto qrupunda
refraktiv sapma ilo uzaq gérmo arasindaki olago miitloq xotti olmaya bilor. Optik
dizaynma goro, EDOF IOL-lar tok bir fokus noqtasi ovozino genislonmis fokus
diapazonu tomin edir vo bu onlar1 kigik refraktiv sohvloroa qars1 daha tolerant edo
bilor [3]. Naticodo, nozordo tutulan refraktiv hodofdon kigik yayinmalar uzaq
gbrma gostoricising daha az tosir gostora bilor.

Carrahi planlagdirma baximmdan, ELON IOL implantasiyasindan sonra kigik
miopik doyisikliklorin uzaq gérmonin klinik baximdan ohomiyyatli pislosmosino
sobab olmasi, iimumi gérmo naticalori optimallagdirmagq ticilin alternativ refraktiv
hodoflorin aragdirila bilocoyini gdstarir [4]. Galocok perspektivli todgigatlar, IOL
giicli hesablamalarinda 0,00 D, +0,50 D vo —0,50 D hodoflori olan qruplarda ELON
IOL-1n klinik vo funksional naticolarini miigayisa edorak bu linza {iciin optimal
refraktiv hadofloms ilo baglh bir sira hall olunmamis suallara cavab tapa bilor.




Bundan slava, bu molumatin omsliyyatdan ovval xastolora maslohat verilmasindo
daxil edilmasi — xilisusan xastolara amaliyyatdan sonra 6lgmaolorin yiingiil miopik
refraktiv doyorlor gostora bilocoyini vo bunun klinik baximdan mohdud tasira
malik olacagini izah etmok — xastolorin momnuniyyatinin artira bilor [5].

Bu todqiqatin istiinliiklorindon biri eyni tadqiqat qrupu daxilinds ti¢ forqli
EDOF IOL-in (Vivity, Lucidis vo ELON) birbasa miiqayisosinin aparilmasidir;
xiisusilo, bu linzalarin bozilori bazara yeni ¢ixarildigi iiglin moévcud siibutlarin
mohdud olmasi nozoro alinmalidir. Nisboton bdyilik niimuno Ol¢lisii vo xosto
xiisusiyyatlorinin qruplar arasinda homojen paylanmasi slava iistiinliiklor ola bilar.
Buna baxmayaraq, todqiqatin bir sira mohdudiyyatlori var. Retrospektiv dizayn1 vo
yalniz gérma itiliyi vo autorefraktometriya molumatlarina ssaslanmasi digor vacib
klinik, funksional vo subyektiv parametrlorin qiymotlondirilmasini — masalon,
kontrast hossasligl, imumi gérmos keyfiyyati (yiiksok doracoli aberrasiyalar), geco
gdrmo qabiliyyatini vo disfotopsiya — inhibo etmisdir. Nisbaton qisa miisahido
miiddoti do digor vacib mohdudiyyastdir vo golocok tadqiqatlarda nozors alinmalidir.

Yekun

Vivity, Lucidis vo ELON daxil olmagqla miixtalif EDOF IOL-m implantasiyastila
katarakta omoliyyatindan sonraki autorefraktometriya lgmolori emmetropiyadan
forqli doyorlori gostora bilor. Buna baxmayaraq, korreksiya olunmamis uzaq
gérmoa bu ii¢ ndv linza arasinda miiqayisa edils bilocok soviyyadadir. ELON IOL
implantasiya omoliyyatindan sonraki refraktiv gdstoricilor daha miopik olsa da, bu,
uzaq gérmo gabiliyyaotindo klinik baximdan ohomiyyatli azalma ilo noticolonmir.
Corrah vo xastonin ELON IOL implantasiyasini planlagdirarkon bu xiisusiyyati
bilmasi omoaliyyatdan sonraki naticolorin daha diizgiin qiymatlondirilmosini
asanlagdira bilar.

Acar sozlar: katarakta corrahiyyasi, EDOF IOL, refraktiv naticalar, gérma
gostaricilari, Vivity, Lucidis, ELON
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Introduction

Extended depth of focus (EDOF) intraocular lenses (IOL) is among the
commonly used lens options in cataract surgery, offering better intermediate
and near vision compared to standard monofocal lenses [1]. In addition, EDOF
IOLs represent a presbyopia-correcting lens alternative for some eyes that are not
suitable candidates for trifocal IOL implantation [1]. Objective and subjective
refractive outcomes, uncorrected distance visual acuity (UDVA), and subjective
visual complaints are some parameters evaluated in postoperative period.
Deviations in these parameters may result in failure to achieve the best outcome
and may necessitate additional surgical interventions such as IOL repositioning,
IOL exchange, piggy-back IOL implantation or laser refractive correction [2].
These postoperative parameters may be affected differently by various EDOF IOL
designs, and therefore the specific IOL option and its optical characteristics should
be carefully considered when interpreting surgical outcomes.

Purpose — to investigate the relationship between postoperative refractive
and functional outcomes in patients implanted with EDOF IOLs during cataract
surgery, by comparing three different EDOF IOL groups.

Material and Methods

A total of 87 eyes of 87 patients who underwent cataract surgery with EDOF
IOL implantation were included in this study. Patients were divided into three
groups according to the implanted IOL type. Group 1 was constricted with the
Vivity IOL (Alcon, Fort Worth, TX, USA), Group 2 was constricted the Lucidis
IOL (SAV-IOL SA, Neuchatel, Switzerland), and Group 3 was constricted the
ELON IOL (Medicontur, Zsambék, Hungary). IOL power was calculated using the
Barrett formula, targeting the value closest to emmetropia. Postoperative spherical
equivalent (SE) obtained by autorefractometry and UDVA measured in decimal
using the Snellen chart were statistically compared among the groups.

Results

No statistically significant differences were found among the groups in terms
of preoperative demographic and clinical characteristics (p > 0.05 for all) and
the details were given in Table 1. At postoperative week 1, mean SE values were
—0.46 £+ 0.58 diopters in Group 1, —0.25 £+ 0.40 diopters in Group 2, and —0.88
+ 0.53 diopters in Group 3 (p < 0.001), while mean UDVA values were 0.86 +
0.17, 0.91 £+ 0.14, and 0.84 £ 0.18, respectively (p = 0.345). At postoperative




month 1, mean SE values were —0.65 + 0.40, —0.30 £+ 0.38, and —0.96 + 0.42
diopters (p < 0.001), while mean UDVA values were 0.95 +0.15, 0.98 + 0.05, and
0.93 £ 0.13, respectively (p = 0.280). Subgroup analysis revealed a statistically
significant difference in the mean SE values between Groups 1 and 3 (p = 0.026
at postoperative week 1 and p =0.046 at postoperative month 1), and between
Groups 2 and 3 (p <0.001 at both postoperative week 1 and month 1). Postoperative
clinical parameters of the groups were demonstrated in Figure 1.

Table 1. Preoperative demographic and clinical characteristics of the groups

Group 1 Group 2 Group 3

(n=25) (n=25) (n=37) value
Age (years) 61.18 £6.24 66.00 £9.70 64.50 +10.51 0.321
Gender (Male/Female) 13/12 14/11 17/20 0.729
Axial Length (mm) 23.84 £0.61 23.36 +0.82 23.31 +£0.99 0.790
Anterior Chamber Depth (mm)  3.32 £ 0.43 3.20+0.33 3.17+0.43 0.421
Lens Thickness (mm) 4.31+0.30 4.51+0.50 4.34+0.40 0.259
Central Corneal Thickness (um) 537.57 +34.60 549.89+24.41 532.39+37.17 0.204
White-to-White (mm) 11.88 £0.23 12.02 +0.39 11.98 +0.63 0.219
Mean Keratometry (D) 43.78 £1.23 43.05+1.25 44,13 +£1.76 0.540
Corneal Astigmatism (D) 0.72+0.41 0.74 £ 0.96 0.75+0.59 0.983
IOL Power (D) 20.07 £ 2.66 21.50+1.57 21.24+£2.05 0.750
Chang-Waring Cord 0.38+0.30 0.35+0.11 0.32+0.16 0.605

Discussion

The primary finding of this study is that although statistically significant
differences were observed in postoperative SE values among different EDOF IOLs,
no significant differences were detected in terms of UDVA. Despite more myopic
mean postoperative SE values were obtained in patients implanted with the ELON
IOL compared with those obtaining the Vivity and Lucidis IOLs, UDVA outcomes
were not inferior to those obtained with the other lenses. This finding suggests
that, within this patient cohort, the relationship between refractive deviation and
distance visual acuity may not be strictly linear. Owing to their optical design,
EDOF IOLs provide an extended range of focus rather than a single focal point,
which may render them more tolerant to small refractive errors [3]. Consequently,
minor deviations from the intended refractive target may have a reduced impact on
distance visual performance.

From a surgical planning perspective, the observation that small myopic
shifts following ELON IOL implantation may not result in clinically significant
deterioration of distance vision raises the possibility of exploring alternative
refractive targets to optimize overall visual outcomes [4]. Future prospective
studies comparing clinical and functional outcomes of the ELON IOL in groups
with IOL power calculations targeting 0.00 D, +0.50 D, and —0.50 D may help
address several unresolved questions regarding optimal refractive targeting for
this lens. Furthermore, incorporating this information into preoperative patient
counseling — specifically informing patients that postoperative measurements
may reveal mildly myopic refractive values with limited clinical impact — may



contribute to improved patient satisfaction [5].

One of the strengths of this study is the direct comparison of three different
EDOF IOLs (Vivity, Lucidis, and ELON) within the same study population,
particularly since the available evidence on some of these lenses is quite limited
due to their recent introduction to the market. The relatively large sample size and
the homogeneous distribution of patient characteristics across groups represent
additional strengths. However, the study has several limitations. Its retrospective
design and the reliance on visual acuity and autorefractometry data alone precluded
evaluation of other important clinical, functional, and subjective parameters, such
as contrast sensitivity, overall visual quality (e.g., higher-order aberrations), night
vision performance, and dysphotopsia. The relatively short follow-up period is
another important limitation and should be addressed in future studies.

Conclusion

Following implantation of different EDOF intraocular lenses, including
Vivity, Lucidis, and ELON, postoperative autorefractometry measurements may
demonstrate deviations from emmetropia of varying magnitudes. Nevertheless,
UDVA outcomes are comparable among these three lens types. Although more
myopic postoperative refractive values are observed with the ELON IOL compared
with the Vivity and Lucidis IOLs, this finding does not translate into a clinically
significant reduction in distance visual acuity. Awareness of this characteristic by
both the surgeon and the patient when planning ELON IOL implantation may
facilitate more accurate interpretation of postoperative outcomes.

Keywords: cataract surgery, EDOF IOL, refractive outcomes, visual outcomes,
Vivity, Lucidis, ELON

Sakil 1. Qruplarin amaliyyatdan sonrak: klinik parametriarinin tasviri
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Figure 1. Demonstrations of postoperative clinical parameters of the groups.
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