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Defocus curve



Outcomes report standarization 

Monocular with the best corrected distance refraction 

IOL performance

Binocular without corrected distance refraction 

Procedure outcome



Depth-of-field or Depth-of-focus



Depth-of-field or Depth-of-focus

Depth-of-Field
Visual Acuity Defocus Courve

Depth-of-Focus
MTF trought Focus on a 

Optical Bench 

“Allows you to see at 
different distances”

“Extends the focus image on 
your retina ”



PUBLISH EVIDENCE

Fernández, J., Ribeiro, F., Rocha-de-Lossada, C. & Rodríguez-Vallejo, M. Functional Classification of Intraocular Lenses Based
on Defocus Curves: A Scoping Review and Cluster Analysis. J. Refract. Surg. 40, e108–e116 (2024). 

2010 to Feb.2023 

Scoping review of current literature
Methodology: Joanna Briggs Institute (JBI)
Reporting: PRISMA-ScR guidelines



CLUSTER ANALYSIS

Fernández, J., Ribeiro, F., Rocha-de-Lossada, C. & Rodríguez-Vallejo, M. Functional Classification of Intraocular Lenses Based
on Defocus Curves: A Scoping Review and Cluster Analysis. J. Refract. Surg. 40, e108–e116 (2024). 

Exploratory cluster analysis 
of VADC outcomes
Based on DoFi extent (above 0.2 logmar) 
and curve shape
Assessing VA improvement from 
intermediate → near



Fernández, J., Ribeiro, F., Rocha-de-Lossada, C. & Rodríguez-Vallejo, M. Functional Classification of Intraocular Lenses Based
on Defocus Curves: A Scoping Review and Cluster Analysis. J. Refract. Surg. 40, e108–e116 (2024). 

Introduction to Primary cut-offs based on Depth of Field for the
Monocular Distance Corrected Defocus Curve 

Monocular Visual Acuity Defocus Curve with Best Distance Correction

Previous Normalization to 0 logMAR at 0 D

PARTIAL

DoFi for 0.2 logMAR
(Diopters, D)

RoF for 0.3 logMAR
(Diopters, D)

∆VA 
(logMAR)

PARTIAL
(Partial-DoFi) < 2.3 < 2.75 0 

Narrowed < 1.2 < 1.61 0 

Enhanced ≥1.2 and <1.58 ≥1.61 and 
<1.98 0 

Extended ≥1.58 and <2.3 ≥1.98 and 
<2.75 0 

FULL
(Full-DoFi)

≥2.3 ≥2.75 ≥ 0 

Continuous ≥2.3 ≥2.75 < 0.05

Smooth ≥2.3 ≥2.75 ≥0.05 and <0.14

Steep ≥2.3 ≥2.75 ≥0.14

FULL
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Hospital da Luz
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a b

Scaling to CDVA = 0 logMAR



Ribeiro, F. et al. Evidence-based functional classification of simultaneous vision intraocular lenses: seeking a global consensus by 
the ESCRS Functional Vision Working Group. J. Cataract Refract. Surg. 50, 794–798 (2024). 



Functional Classification Beyond Defocus Curves

FULL-DOFi: Full DOFi and 3 magnitudes of Decrease

PARTIAL PARTIAL PARTIAL

FULLFULL FULL

Fernández J, Koch DD, Barrett GD, Andrade N Jr, Ribeiro F; Functional Vision Working Group. Global consensus on the evidence-based functional classification of simultaneous vision IOLs. J Cataract Refract Surg. 2026;52



Real World Outcomes?

Towards a Global Consensus on IOL Classification
 The goal: inform patients better and create a fairer, evidence-based comparison

 The key to global consensus is criteria: 

                  Should be scientific and  data-driven 

                  Should be  based on Patient outcomes

 Proposed system based on 10 years of literature and statistical methods (e.g., cluster 

analysis), not expert opinion

 The road ahead is long – IOL recommendations should focus on patients, not just optical 

bench results



Functional Classification Beyond Defocus Curves

“… will allow you to see these letters 
at these distances”

(Visual Acuity Defocus Curve)

Depth of Field (DOFi)

∞ 200   100    67     50    40     33     29     25

Field (cm) 



Binocular Visual Acuity and Functional Classification

Fernández, J., Ribeiro, F., Dick, H. B., Rocha-de-Lossada, C. & Rodríguez-Vallejo, M. Navigating the Lens Labyrinth: A Practical Approach to Intraocular Lens Classification and Selection. Ophthalmol. Ther. 1–10 (2025)

Understanding Procedure Efficacy for 
Functional Classification Categories



Fernández, J., Ribeiro, F., Dick, H. B., Rocha-de-Lossada, C. & Rodríguez-Vallejo, M. Navigating the Lens Labyrinth: A Practical Approach to Intraocular Lens Classification and Selection. Ophthalmol. Ther. 1–10 (2025)

Understanding Spectacle 
Independence for Functional 

Classification Categories

Spectacle Independence and Functional Classification



21

From Binocular Visual Acuity to Spectacle Independence

Fernández, J., Rodríguez‐Vallejo, M., Martínez‐Espert, A., Montagud‐Martínez, D. & Furlan, W. D. From visual acuity to spectacle independence in patients implanted with intraocular lenses. Indian Journal of Ophthalmology (2025). 

5 of each 10 patients 
achieving binocular 

uncorrected visual acuity of 0.2 
logMAR achieve Spectacle 

Independence



From Binocular Visual Acuity to Difficulties

To be able to read Small Print 
without difficulty or with little 
difficulty, we should turn to…



Functional Classification Beyond Defocus Curves

Visual Acuity is not the only 
endpoint that matters to 

patients



Functional Classification Beyond Defocus Curves

The mean mesopic far contrast sensitivity (without glare)
for all SVIOL shall be no worse than 0,3 logCS

units below that of the control at any test spatial frequency.

Contrast Sensitivity is also 
considered a Safety endpoint



Functional Classification Beyond Defocus Curves

Patients with the same value of CDVA can 
have a wide variation of CS

A change of 0.3 logCS may occur with a 
decrease up to 0.2 logMAR in CDVA

Data obtained with Contrast Sensitivity Defocus Curve at Qvision. Measured with IOLResearch App, with an optotype corresponding to a high spatial frequency around 15 – 20 cpd 



Functional Classification Beyond Defocus Curves

Each year a loss of 0.02 logCS is 
produced with age

Patients with the same value of CDVA can 
have a wide variation of CS

A change of 0.3 logCS can happen in patient 
with a decrease up to 0.2 logMAR in CDVA

To reduce 0.3 logCS is to make older 15 
years the visual quality of our eyes

Data obtained with Contrast Sensitivity Defocus Curve at Qvision. Measured with IOLResearch App, with an optotype corresponding to a high spatial frequency around 15 – 20 cpd 



Not Possible yet to Include other Functional Variables in the Classification

The Magnitude of Variability is much larger than the Effect Size
Need to Improve Uniformity in Data Collection 

Contrast Sensitivity: Cluster Analysis to Identify Possible Groups



Photic Phenomena/Dysphotopsias: Cluster Analysis to Identify Possible Groups

Not Possible yet to Include other Functional Variables in the Classification

The Magnitude of Variability is much larger than the Effect Size
Need to Improve Uniformity in Data Collection 



The Standard Collecting and Reporting of Outcomes is Crucial for 
Understanding and Taking Decisions for Intraocular Lens Implantation

Fernández, J. et al. Standard for collecting and reporting outcomes of IOL–based refractive surgery: update for enhanced monofocal, EDOF, and multifocal IOLs. J Cataract Refract Surg 48, 
1235–1241 (2022)



Integrating Dysphotopsias and Contrast Sensitivity in Functional Classification
Focus on a Branch to reduce variability



Can Dysphotopsia vary within a category? 

EDF

Diffractive

Refractive

Halo

Glare

Starburst

Halo

Glare

Starburst

11% (4 to 27%)

10% (2 to 37%)

9% (2 to 29%)

5% (2 to 14%)

5% (1 to 20%)

5% (1 to 18%)

N=13

N=13

N=11

N=19

N=17

N=12

Ribeiro F, Dick HB, Koch D, Rodríguez-Vallejo M, Fernández J. Bringing Clarity to the Clinical Framework for Photic  Phenomena and Dysphotopsias through the Evidence-Based  Functional Classification: A Narrative 
Review. Arch Soc Esp Oftalmol. 2026. Accepted for publication.

Published 
soon

Extended

Low

Middle



Conclusion

ESCRS’ Functional Vision Working Group

“Functional Classification extends beyond visual acuity defocus 
curves. Other endpoints, such as Spectacle Dependence and 
Binocular Uncorrected Visual Acuity, have shown different 
outcomes across category levels. Secondary endpoints, including 
dysphotopsia and contrast sensitivity, may also vary within 
individual categories.”



Thank you!

 Functional Vision Framework represents a 

    patient-centered evolution of IOL classification. 

 Complements regulatory classifications by focusing 

on real-world visual function. 

 Future integration of PROMs and contrast sensitivity 

will further enhance clinical relevance and shared 

decision-making.

Key message
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