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Why pupil size matters in modern MF/EDOF IOLs

• Impact on DoF, halos, contrast.
• Spherical aberration scales with pupil radius^4.

→ Premium IOLs are generally more sensitive to pupil behaviour
…but in different ways:
• Diffractive: pupil impacts quality (halos/contrast), not the basic power split.
• Refractive: pupil impacts function (near vs distance distribution) more than 

halos.



Angle Kappa (Chord μ) and Multifocal IOL

Chord μ (line-of-sight to pupil center distance) is the clinically relevant parameter.

Impact on Optical Performance:
• Diffractive MF/Trifocal IOLs: Preoperative angle kappa does not have a predictive clinical impact 

on postoperative MIOL visual outcomes, refractive accuracy, or subjective patient satisfaction. 
Refractive MF IOLs are even more sensitive to decentration.

• Non-diffractive EDOF are highly tolerant.

Clinical Guidance:

• Chord μ < 0.3 mm → any MF/EDOF lens is appropriate.
• > 0.5 mm → prefer non-diffractive EDOF.
• > 0.6 mm → monofocal-plus or non-diffractive EDOF recommended.

J Refract Surg . 2023 Dec;39(12):840-849. Angle Kappa Influence on Multifocal IOL Outcomes. Avi Wallerstein, Chelsea Ridgway, Damien Gatinel, et a.



Optical Platforms Overview

•Refractive MF
•Aspheric EDOF
•Diffractive MF

 Different sensitivity to HOAs, pupil size and 
centration



Fernández Joaquín et al. Global consensus on the evidence-based functional classification of simultaneous vision IOLs. 
Journal of Cataract & Refractive Surgery 52(3):p 219-222, March 2026. | DOI: 10.1097/j.jcrs.0000000000001880



Refractive Multifocals

•Pupil-dependent
• Zone-based optics
• Sensitive to decentration



Refractive Lenses
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EDOF Lenses

• True EDOF: pinhole, aspheric continuous.
• Induce negative/positive SA
• Smooth vergence slope  DOF
• Small pupils reduce EDOF effect  Diffraction limited

•Pseudo-EDOF: diffractive multifocal behaving as 
EDOF.



Pinhole Effect & Pupil Size

• DOF approx: 3mm≈0.6D, 2.5mm≈0.72D, 2mm≈0.9D.
• Clinical DOF often 1–2D for 1.5-2mm pupils.
• Small pupils behave like pinhole.



Diffractive IOLs

•Multiple foci via diffraction orders
• Take advantage of the wave nature of light 
• Create regions of constructive interference for the light waves 

propagating to the retina by selectively delaying the optical 
path
• Chromatic interactions affect contrast
• The chromatic aberration of diffractive elements is of an 

opposite sign to that of refractive elements 



Optical Bench Data: DOF & MTF

• MTF curves: EDOF = merged peaks.
• Trifocals = 3 peaks.
• Pupil dilation reveals multifocality.

A small pupil “hides” the multifocal design, and a large pupil “reveals” it.

This is especially visible in optical bench measurements, where:
• at 2–3 mm → MTF curves show smoother, merged peaks
• at 4–5 mm → discrete, well-separated near/intermediate/far peaks re-

emerge
• halos increase because more diffractive orders enter the optical path





0.3 – 0.5 mm
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