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Giriş

Katarakt dünya genelinde en sık karşılaşılan, önlenebilir körlük sebebidir (1). 
Son 30 yılda ve cerrahi tekniklerin gelişmesi ile beraber cerrahi sayısının çok 
artması ve daha az komplikasyonla karşılaşılması, hastaların memnuniyet kri-
terlerini değiştirmekte ve hastaların hekimlerden taleplerini her geçen gün 
arttırmaktadır. Çoğu hastanın beklentisi ameliyat sonrası gözlük gereksinimi 
olmadan aynı netlikte hem uzak hem yakın görüşe sahip olmaktır. Hem uzak 
hem yakın görmeyi hedefleyen çok odaklı (multifokal) lensler, akomodatif 
lensler ve astigmatizmayı düzeltmeyi hedefleyen torik lensler son dönemde 
oftalmoloji pratiğinde yerini almış ve tüm bu grupta yer alan lensler ‘yeni nesil 
lensler’ olarak adlandırılmaya başlanmıştır. Bu lensler yalnızca kataraktı olan 
hastalarda değil, presbiyopi çağına gelmiş ancak gözlükten bağımsız bir yaşam 
hedefleyen ve gözünün yapısı keratorefraktif cerrahi yöntemler için uygun ol-
mayan hastalar için de bir seçenek haline gelmiştir.

Multifokal lensler ilk olarak 1980’lerde tanımlanmış olmakla beraber lens 
modelleri hastaların cerrahi sonrası memnuniyetlerine ve yaşam kalitelerine 
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grup lenslerin minör oküler aberasyonlara dahi duyarlılıklarının fazla olması 
uygun olmayan hastalarda cerrahi sonrası mutsuzluk sebebi olabilmektedir. 
Dolayısıyla bu lenslerin özelliklerinin iyi bilinmesi ve cerrahi öncesi hasta se-
çiminin ve değerlendirmesinin titizlikle yapılması büyük önem taşımaktadır. 
Gelecek için hedef; lens tasarımlarının daha da geliştirilmesi ile tüm mesafe-
lerde kusursuz görüş sağlanması ve daha yaygın oranda gözlük bağımsızlığıdır.

KAYNAKÇA

1.	 Flaxman SR, Bourne RRA, Resnikoff S, et al. Vision Loss Expert Group of the 
Global Burden of Disease Study. Global causes of blindness and distance vision 
impairment 1990-2020: a systematic review and metaanalysis. Lancet Glob 
Health. 2017; 5(12): e1221ee1234.

2.	 Keates RH, Pearce JL, Schneider RT. Clinical results of the multifocal lens. J 
Cataract Refract Surg 1987; 13:557–560

3.	 Chang DH, Davis EA: Multifocal intraocular lenses. In: Azar DT. Refractive 
Surgery 2nd ed. Mosby-Elsevier Inc, China. 2007;39: 491-499

4.	 Chian PJ, Chan JH, Haider SI, et al.– Multifocal IOLs Produce Similar Patient 
Satisfaction Levels. Journal of Cataract and Refractive Surgery 2007; 33: 2057-61

5.	 Günenç Ü, Arıkan G. Multifokal intraokuler lensler. Glokom Katarakt 2011;6: 
016-20.

6.	 Bellucci R. Multifocal intraocular lenses. Curr Opin Ophthalmol 2005; 16: 33-7.
7.	 Buckhurst PJ, Wolffsohn JS, Naroo SA, et al. Multifocal intraocular lens 

differentiation using defocus curves. Invest Ophthalmol Vis Sci. 2012; 53: 
3920‒3926.

8.	 Wolffsohn JS, Jinabhai AN, Kingsnorth A, et al. Exploring the optimum step size 
for defocus curves. J Cataract Refract Surg. 2013;39:873‒880

9.	 Fresnel A – Memoire Sur un Nouveau Systeme d’Eclairage des Phares. Imprimerie 
Royale Paris, France 29 juillet 1822.

10.	 Ninn-Pedersen K, Steveni U, Ehinger B. Cataract patients in a defined Swedish 
population 1986-1990. Preoperative observations. Acta Ophthalmol 1994;72: 10-
5.

11.	 Cochener B, Lafuma A, Khoshnood B, Courouve L, Berdeaux G. Comparison of 
outcomes with multifocal intraocular lenses: a meta-analysis. Clin Ophthalmol 
2011; 5:45-56.

12.	 de Gracia P, Dorronsoro C, Sánchez-González Á, Sawides L, Marcos S. 
Experimental simulation of simultaneous vision. Invest Ophthalmol Vis Sci. 
2013;54(1):415–22.

13.	 Hoffer KJ. Personal history in bifocal intraocular lenses. (Chapter 12) In: Maxwell 
A, Nordan LT. eds. Current Concepts of Multifocal Intraocular Lenses. Thorofare: 
Slack; Inc;1991: 127-132.

14.	 Pearce JL. Multifocal intraocular lenses. Curr Opinion Ophthalmol.1997; 8(1): 
2-5.

15.	 Vega F, Alba-Bueno F, Millan MS, Varon C, Gil MA, Buil JA. Halo and through-
focus performance of four diffractive multifocal intraocular lenses. Invest 
Ophthalmol Vis Sci. 2015;56(6):3967–75.



Presbiyopi Düzeltici Göz İçi Lensler

156

16.	 Niels E de Vries, Carroll AB Webers, Wouter RH Touwslager, et al. Dissatisfaction 
after implantation of multifocal intraocular lenses. J Cataract Refract Surg 2011; 
37:859-865

17.	 Alió JL, ElKady B, Ortiz D, et al. Clinical outcomes and intraocular optical quality 
of a diffractive multifocal intraocular lens with asymmetrical light distribution. J 
Cataract Refract Surg 2008; 34:942-948

18.	 Zelichowska B, Rekas M, Stankiewicz A, et al. – Apodized diffractive versus 
refractive multifocal intraocular lenses: optical and visual evaluation. J Cataract 
Refract Surg 2008; 34:2036-2042

19.	 Peposee JS, Qazi MA, Davies J, et al. Visual performance of patients with bilateral 
vs combination Crystalens, Rezoom, and ReSTOR intraocular lens implants. Am 
J Ophthalmol 2007; 144: 347-357

20.	 Javitt JC, Steinert RF – Cataract extraction with multifocal intraocular lens 
implantation: A multinational clinical trial evaluating clinical, functional, and 
quality-of-life outcomes. Ophthalmology 2000; 107:2040- 2048

21.	 Martinez-Palmer A, Gomez-Faina P, Espana-Albelda A, et al. – Visual function 
with bilateral implantation of monofocal and multifocal intraocular lenses: A 
prospective, randomized, controlled clinical trial. J Refractive Surg.2008; 24:257-
264

22.	 Niels E de Vries, Rudy M Nuijts. Multifocal intraocular lenses in cataract surgery: 
Literature review of benefits and side effects. J Cataract Refract Surg 2013; 39:268-
278

23.	 Montes-Mico R, Ferrer-Blasco T, Cervino A – Analysis of the possible benefits of 
aspheric intraocular lenses: review of the literature. J Cataract Refract Surg 2009; 
35:172-181

24.	 Niels Erik de Vries, Carroll A B Webers, Frenne Verbakel, et al. Visual outcome 
and patient satisfaction after multifocal intraocular lens implantation: Aspheric 
versus spherical design. J Cataract Refract Surg. 2010; 36:1897-904

25.	 Zeng MB, Liu YZ, Liu XL, Yuan ZH, Luo LX, Xia YL, et al. Aberration and contrast 
sensitivity comparison of aspherical and monofocal and multifocal intraocular 
lens eyes. 2007; Clinical and Experimental Ophthalmology. 35(4): 355-360.

26.	 Yang JJ, Liu QP, Li JM, Qin L. Comparison of visual outcomes with implantation of 
trifocal versus bifocal intraocular lens after phacoemulsification: a Meta-analysis. 
Int J Ophthalmol. 2018 Mar 18;11(3): 484-492. doi: 10.18240/ijo.2018.03.20. 
PMID: 29600184; PMCID: PMC5861240.

27.	 Shen Z, Lin Y, Zhu Y, Liu X, Yan J, Yao K. Clinical comparison of patient outcomes 
following implantation of trifocal or bifocal intraocular lenses: a systematic review 
and meta-analysis. Sci Rep. 2017 Mar 28; 7:45337. doi: 10.1038/srep45337. PMID: 
28422087; PMCID: PMC536859

28.	 Mojzis P, Kukuckova L, Majerova K, Liehneova K, Pinero DP.Comparative analysis 
of the visual performance after cataract surgery with implantation of a bifocal or 
trifocal diffractive IOL. 2014; J Refract Surg. 30(10): 666-672

29.	 Xu Z, Cao D, Chen X, Wu S, Wang X, Wu Q (2017) Comparison of clinical 
performance between trifocal and bifocal intraocular lenses: A meta-analysis. 
PLoS ONE 12(10): e0186522



Presbiyopi Düzeltici Göz İçi Lens Tipleri ve Modelleri

157

30.	 Jonker SMR, Bauer NJC, Makhotkina NY, Berendschot TTJM, Van Den Biggelaar 
FJHM, Nuijts RMMA.Comparison of a trifocal intraocular lens with a +3.0 D 
bifocal IOL: Results of a prospective randomized clinical trial 2015; Journal of 
Cataract and Refractive Surgery. 41(8): 1631-1640.

31.	 Plaza-Puche AB, Alio JL, Sala E, Mojzis P. Impact of low mesopic contrast 
sensitivity outcomes in different types of modern multifocal intraocular lenses. 
Eur J Ophthalmol 2016;26(6):612- 617

32.	 Gundersen KG, Potvin R. Comparison of visual outcomes after implantation of 
diffractive trifocal toric intraocular lens and a diffractive apodized bifocal toric 
intraocular lens. Clin Ophthalmol 2016; 10: 455- 461.

33.	 Rosen E, AlioÂ JL, Dick HB, Dell S, Slade S.Efficacy and safety of multifocal 
intraocular lenses following cataract and refractive lens exchange: Metaanalysis of 
peer-reviewed publications. Journal of Cataract & Refractive Surgery 2016; 42(2): 
310-328

34.	 Green DG, Powers MK, Banks MS. Depth of focus, eyesize and visual acuity. 
Vision Res. 1980; 20(10): 827–35.

35.	 Marcos S, Moreno E, Navarro R. The depth-of-field of the human eye from 
objective and subjective measurements. Vision Res. 1999; 39(12): 2039–49

36.	 Mamalis N, Brubaker J, Davis D, Espandar L, Werner L. Complications of foldable 
intraocular lens requiring explantation of secondary intervention-2007 survey 
update. J Cataract Refract Surg. 2008; 34(9): 1584-91.

37.	 MacRae S, Holladay JT, Glasser A, et al. Special report: American academy of 
ophthalmology task force consensus statement for extended depth of focus 
intraocular lenses. Ophthalmology. 2017; 124(1):139e141.

38.	 Benard Y, Lopez-Gil N, Legras R. Subjective depth of field in presence of 4th-order 
and 6th-order Zernike spherical aberration using adaptive optics technology. J 
Cataract Refract Surg. 2010; 36(12): 2129–38.

39.	 Legras R, Benard Y, Lopez-Gil N. Effect of coma and spherical aberration on 
depth-of-focus measured using adaptive optics and computationally blurred 
images. J Cataract Refract Surg. 2012; 38(3): 458–69.

40.	 SIFI Medtech supplement-Mini Well- Eurotimes. Available at: https://www.
eurotimes.org/sifi-medtech-supplement-mini-well/.Published November 2, 2016. 
Accessed February 4, 2020.

41.	 Giers BC, Khoramnia R, Varadi D, et al. Functional results and photic phenomena 
with new extended-depth-of- focus intraocular lens. BMC Ophthalmol 2019; 
19:197.

42.	 Dominguez- Vicent A, Esteve- Taboada JJ, Del Aguila-Carrasco AJ, Ferrer-
Blasco T, Montes-Miro R. In vitro optical quality comparison between the Mini 
Well Ready progressive multifocal and Tecnis Symfony. Graefes Arch Clin Exp 
Ophthalmol 2016; 42: 138-147

43.	 Campbell WF. The depth of field of the human eye. Optica Acta.1957; 4: 157-164.
44.	 Stiles WS, Crawford BH. Luminous efficiency of rays entering the eye pupil at 

different points. Nature 1937; 139: 246-1246.
45.	 Gillmann K, Mermaud A. Visual performance, subjective satisfaction and quality 

of life effect of a new refractive intraocular lens with central extended depth of 
focus.Klin Monbl Augenheilkd. 2019; 236: 384-390.



Presbiyopi Düzeltici Göz İçi Lensler

158

46.	 Rubenstein JB, Raciti M. Approaches to corneal astigmatism in cataract surgery. 
Curr Opinion Ophthalmol.2013; 24(1): 30-34.

47.	 Shimizu K, Misawa A, Suzuki Y. Toric intraocular lenses : correcting astigmatism 
while controlling axis shift. J Cataract Refract Surg 1994; 20(5): 523-526.

48.	 Grabow HB. Early results with foldable toric IOL implantation. Eur J Implant 
Refract Surgery.1994; 6:177-78.

49.	 Holland E, Lane S, Horn JD et al. TheAcrysof toric intraocular lens in subjects 
with cataracts and corneal astigmatism: a randomized, subject-masked, parallel 
group, 1 year study. Ophthalmology 2010; 117(11): 2004-2011.

50.	 Kessel L, Andersen J, Tendal B, Erngaard D, Flesner P et al. Toric intraocular lenses 
in the correction of astigmatism during cataract surgery: a systematic review and 
meta-analysis. Ophthalmology 2016; 123: 275-286.

51.	 Mencucci R, Giordano, Favuzza E, Gicquel JJ, Spaeda L, Menchini U. Astigmatism 
correction with toric intraocular lenses: wavefront aberrometry and quality of life. 
Br J Ophthalmol.2013; 97(5): 578-582

52.	 Bellucci R, Bauer NJ, Daya SM, et al. Visual acuity and refraction with a diffractive 
multifocal toric intraocular lens. J Cataract Refract Surg. 2013; 39(10): 1507e1518.

53.	 Knorz MC, Rinc_on JL, Suarez E, et al. Subjective outcomes after bilateral 
implantation of an apodized diffractive fl3.0 D multifocal toric IOL in a prospective 
clinical study. J Refract Surg. 2013; 29(11): 762e767.

54.	 Dick HB. Accomodative intraocular lenses: current status. Curr Opin Ophthalmol 
2005; 16: 8-26


