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INTRODUCTION

Selecting the right IOL begins with meticulous preoperative 
evaluation and accurate biometry. This Instruction Course 

provides a structured, practical approach to personalized IOL 
selection-balancing patient expectations with ocular parameters 

to achieve optimal refractive outcomes.

We will explore how to match visual goals with appropriate 
technologies: monofocals, monofocal plus, toric IOLs, EDOF 
IOLs, and trifocals. Through clinical case scenarios, practical 

algorithms, and VAST modules, delegates will strengthen clinical 
judgment and surgical decision-making.

The course also emphasizes patient counseling, expectation 
management, and identification of red-flag situations. Designed 
for surgeons committed to refractive precision, this session aims 
to enhance confidence in delivering personalized IOL solutions.

Introduction
Modern cataract surgery has evolved from a vision-restoring procedure into refractive surgery where 
patients expect predictable and accurate outcomes. Precision begins long before entering the operating 
theatre.

High-quality ‘biometry’ and meticulous ‘preoperative evaluation’ form the foundation of accurate 
intraocular lens (IOL) selection and refractive success. Even advanced surgical techniques and premium IOL 
technologies cannot compensate for inaccurate measurements or incomplete assessment.

Mastery of these steps is essential for consistently optimal IOL outcomes.

1. Comprehensive Preoperative Clinical Assessment
Preoperative evaluation must identify ocular and systemic factors influencing refractive predictability.

Key History Elements
Ÿ Previous refractive surgery
Ÿ Contact lens wear
Ÿ Ocular trauma
Ÿ Corneal disease
Ÿ Retinal pathology

Systemic Considerations
Ÿ Diabetes mellitus
Ÿ Connective tissue disorders
Ÿ Medications affecting tear film stability

Patient-Centered Factors
Ÿ Visual needs
Ÿ Occupational requirements
Ÿ Expectations regarding spectacle independence

These factors directly or indirectly guide IOL selection and target refraction.

2. Ocular Surface Optimization: The Often Underestimated Step
Ocular surface health is critical for biometric accuracy.

PRECISION STARTS HERE
Mastering Biometry and Preoperative Evaluation

for Perfect IOL Outcomes

Dr. Niranjan Karthik
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Conditions Affecting Measurements
Ÿ Dry eye disease
Ÿ Meibomian gland dysfunction
Ÿ Epithelial irregularities
Untreated ocular surface disease is a major contributor to refractive surprise.

Management Before Biometry
Ÿ Lubricants
Ÿ Lid hygiene
Ÿ Anti-inflammatory therapy
Ÿ Punctal occlusion
Repeat biometry after ocular surface optimization should be standard practice in refractive cataract 
surgery.

3. Biometry: The Quantitative Backbone
Axial Length Measurement

The most influential parameter in IOL calculation
Gold Standard: Optical Biometry
Ÿ Partial coherence interferometry
Ÿ Optical low-coherence reflectometry
Ÿ Swept-source OCT

Swept-source OCT biometers provide:
Ÿ Deeper tissue penetration
Ÿ Improved performance in dense cataracts
Ÿ Simultaneous acquisition of multiple parameters
Immersion Ultrasound Biometry
Ÿ Valuable adjunct
Ÿ Useful in mature cataracts or media opacities

Critical considerations:
Ÿ Proper patient alignment
Ÿ Adequate signal quality
Ÿ Consistency across readings

4. Corneal Power Assessment
Traditional keratometry measures only the anterior cornea and assumes a fixed posterior relationship - an 
assumption that may fail in:
Ÿ Post-refractive surgery eyes
Ÿ Keratoconus
Ÿ Significant astigmatism

Advanced Assessment
Ÿ Scheimpflug imaging
Ÿ Swept-source OCT
Ÿ Total corneal power measurement

Incorporation of total keratometry improves refractive accuracy, especially in toric IOL planning, by reducing 
 (1)systematic over- and under-correction of astigmatism .

5. Effective Lens Position (ELP) Determinants
Critical anatomical parameters:
Ÿ Anterior chamber depth
Ÿ Lens thickness
Ÿ White-to-white distance

(2)
These influence ‘effective lens position (ELP)’ - a major determinant of postoperative refraction .

Errors in ELP estimation particularly affect:
Ÿ  Short eyes
Ÿ Long eyes
Accurate measurement significantly improves refractive predictability.

6. Identifying Ocular Comorbidities
Comprehensive evaluation must assess visual potential.

Corneal Assessment
Ÿ Topography
Ÿ Tomography
Detect:
Ÿ Irregular astigmatism
Ÿ Subclinical ectasia
Ÿ Post-surgical corneal changes
May contraindicate premium IOLs or alter planning.

Macular Evaluation
Optical coherence tomography (OCT) is indispensable to detect:
Ÿ Epiretinal membranes
Ÿ Vitreomacular traction

 (3)Ÿ Macular edema
Preoperative detection enables realistic counseling and appropriate IOL selection.

7. Modern IOL Power Calculation Formulas
Contemporary formulas:
Ÿ Barrett Universal II
Ÿ Kane
Ÿ Olsen
Ÿ Hill-RBF
These integrate multiple biometric inputs to improve ELP prediction and refractive accuracy across axial 

(4)
lengths .
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Key Points:
Ÿ Superior performance in short and long eyes
Ÿ AI-based and hybrid formulas enhance nonlinear data interpretation
Ÿ Use more than one modern formula
Ÿ Select a consensus value in borderline or extreme parameters

8. Post-Refractive Surgery Eyes
Among the most challenging cases.

Challenges:
Ÿ Altered corneal biomechanics
Ÿ Inaccurate keratometry, b/f ratio
Ÿ Invalid traditional assumptions

Strategies:
Ÿ Corneal tomography
Ÿ No-history formulas
Ÿ Multiple calculation methods
Ÿ The Barrett True-K formula stands out as one of the top recommendation for IOL power calculation in 

post-refractive surgery eyes, such as after LASIK, PRK, or SMILE. It excels without needing historical data, 
using total keratometry for superior accuracy in predicting refractive outcomes

Ÿ Access it via ASCRS post-refractive calculator or IOLMaster 700 for seamless integration
Ÿ Patient counseling is crucial, as residual refractive error is more likely
Ÿ Post-refractive surgery IOL power formulas for eyes with prior myopic or hyperopic LASIK and PRK are 

conveniently available through the dedicated ASCRS online post?refractive calculator at 
https://iolcalc.ascrs.org

9. Toric IOL Planning
Requires comprehensive evaluation.

Essential elements:
Ÿ Accurate corneal astigmatism measurement
Ÿ Inclusion of posterior corneal curvature

(5)Ÿ Consideration of surgically induced astigmatism
Modern toric calculators incorporating total corneal power significantly improve predictability.

Precision requires:
Ÿ Preoperative planning
Ÿ Intraoperative alignment
Ÿ Postoperative assessment

10. Optimization of IOL Constants
Manufacturer constants are starting points only.

They may not reflect:
Ÿ Individual surgical technique
Ÿ Incision characteristics
Ÿ Biometry device differences

Surgeon-specific optimization:
Ÿ Reduces systematic refractive error
Ÿ Requires outcomes registry
Ÿ Enables continuous refinement
Transforms biometry into a dynamic, learning-based process.

11. Structured Stepwise Approach
A systematic pathway enhances consistency and minimizes error:

1. Ocular surface optimization
2. High-quality biometric acquisition
3. Use of advanced formulas
4. Cross-verification of results
5. Individualized patient counseling
Large discrepancies between formulas should prompt reassessment - not compromise.
Precision at each step directly translates to superior outcomes.

CONCLUSION
Perfect IOL outcomes begin with precision in biometry and comprehensive preoperative 
evaluation.

Mastery of:
Ÿ Ocular surface optimization
Ÿ Accurate biometric measurements
Ÿ Modern calculation formulas
Ÿ Individualized patient assessment
Allows surgeons to fully realize the refractive potential of contemporary cataract surgery.

While key principles and practical considerations are highlighted here, many nuances, evolving 
technologies, and real-world strategies warrant deeper exploration - to be discussed in greater 
detail during our Instruction Course.

Bibliography
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Common Barriers vs. Reality

Clear the Blur
Astigmatism Management with Toric IOLs Made Simple

Dr. K. Kavitha Lakshmi 
Director & Chief Ophthalmic Surgeon,

Dr. K.K. Surgical and Paediatric Centre, Chennai
Chief Instructor - Instruction Course No. IC 268

AIOS - Right IOL for the Right Patient

Learning Objectives
1. Identify which cataract patients truly need toric IOLs and when to avoid them
2. Apply a simple, reproducible workflow for toric IOL planning even without premium devices
3. Optimize surgical steps, counseling, and documentation to reduce dissatisfaction and medico-legal risk
 

Why Toric IOLs Matter
Ÿ Around 40% of cataract patients have more than 1.0 D corneal astigmatism
Ÿ Astigmatism shifts from WTR to ATR with age; ATR most prevalent in older patients
Ÿ Multiple studies show better unaided vision with toric versus non-toric IOLs
Ÿ Around 60-68% achieve 20/20 vision with toric monofocal or multifocal IOLs

Key Point: Untreated astigmatism is the commonest cause of dissatisfaction with premium IOLs.

Barrier / Myth Reality in Practice

Fear of residual cylinder

Too much jargon (PCA, SIA)

Need premium devices

Torics rotate frequently

With structured planning, realignment rarely needed

Simple stepwise workflow makes it practical

Manual K, immersion biometry, Barrett Toric enough

Modern designs very stable; large rotations uncommon

Patient Selection
Good Candidates
Ÿ Regular corneal astigmatism at least 0.75 D
Ÿ About 0.75 D ATR or at least 1.25 D WTR on reliable K
Ÿ K 40-47 D, stable tear film and corneal surface
Ÿ Motivated, realistic patients

Use Caution / Avoid
Ÿ Significant corneal pathology, pterygium, dense scars, severe dry eye
Ÿ Advanced glaucoma, significant macular disease
Ÿ Very large capsular bags, extreme axial lengths

Core Optical Concepts
Surgically Induced Astigmatism (SIA)
Ÿ Use centroid SIA (magnitude plus axis)
Ÿ Start with about 0.1 D if no personal audited SIA available
Ÿ Refine after a series of cases

Posterior Corneal Astigmatism (PCA)
Ÿ Posterior cornea acts as a minus lens
Ÿ Ignoring PCA: overcorrects WTR, undercorrects ATR
Ÿ Total astigmatism = anterior + posterior contribution
Ÿ PCA-aware methods reduce residual cylinder

Barrett Toric Calculator
Ÿ Incorporates PCA and lens position
Ÿ Suggests IOL/axis with lowest predicted residual
Ÿ Default SIA 0.1 D (customizable)
Ÿ Works for monofocal and multifocal toric planning

 

Practical Chairside Planning Algorithm
1. Biometry first - Record anterior K, axial length, ACD, lens thickness

2. Topography/tomography when available
Ÿ Confirm regular, symmetric astigmatism
Ÿ Check for irregular bow-tie, scars, decentered ablations

3. Input to toric calculator
Ÿ Normal regular cornea: Enter biometer K into Barrett Toric
Ÿ Have total K or measured PCA: Use integrated K / TK version

4. Include SIA and incision location
Use your own SIA if known; else 0.1 D centroid SIA
Match incision location in calculator to your actual wound

5. Cross-check
Ÿ If K and topography disagree significantly: Remeasure
Ÿ Persistent discordance: Assume irregularity, consider non-toric

Key Pearl: Topography is your quality gate (regularity and pathology); biometry K is the calculator's 
language.

 

Toric IOLs for Beginners in Low-Resource Settings
Case Selection
Ÿ Regular symmetric astigmatism 1.5-3.0 D on K
Ÿ Clear cornea, no pterygium encroaching apex, no scars
Ÿ Cooperative, low-demand patients
Ÿ Avoid: post-LASIK/PRK, trauma, zonular weakness, high myopes, borderline corneas
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Keratometry Cross-Check

Step

Manual K

Auto-K

Agreement rule

If discordant

Target for Reliability

Clean mires, 3-3.2 mm zone, at least 3 reads

Repeat and confirm

Within 0.25 D and 5 degrees, average and use

Recheck; if persistent, treat as irregular

Mathematics of Misalignment

Alignment Error

5 degrees

10 degrees

20 degrees

30 degrees

Toric Benefit Retained

About 92 percent

About 76 percent

Around 17 percent

Negative effect, may worsen

Real-World Case Snapshots

Case

1

2

3

4

Key Issue

Dry eye mimicking
high cylinder

Pterygium altering K

Regular high ATR

Premium IOL with
residual cyl

Decision Change

Treat surface, repeat K,
lower cyl; non-toric used

Excise pterygium, wait 6+
weeks, then plan toric

Toric planned and
implanted, UDVA 20/20

Non-toric trifocal one eye,
toric other; dissatisfied

Take-Home Message

Always optimize tear
film before final K

Correct
pterygium first

Ideal toric case:
regular, symmetric

If calculator calls
for toric, use it

Biometry and Toric Calculation
Ÿ Axial length: immersion A-scan if optical biometry unavailable
Ÿ Choose one toric platform initially (Alcon or J&J)
Ÿ Use company or Barrett Toric calculator
Ÿ Enter averaged K, axial length, ACD, centroid SIA about 0.1 D
Ÿ Start with simple ATR astigmatism

Axis Marking and Surgery
Ÿ Pre-op (sitting): mark 0-180 degrees to account for cyclotorsion
Ÿ In theatre: use Mendez ring to mark intended toric axis
Ÿ Incision ideally on or near steep meridian, 2.2-2.4 mm
Ÿ Aim for 5.5 mm capsulorhexis with 360 degree overlap
Ÿ Use right-sized cartridge and incision to avoid wound stretch
Ÿ Remove viscoelastic completely, especially behind optic
Ÿ Re-check final axis before closing

Postoperative Audit
Ÿ At 4-6 weeks: record UDVA and full refraction
Ÿ Compare expected and actual residual 

cylinder
Ÿ Consistent residual ATR: review SIA or K 

accuracy
Ÿ After 10-20 cases, refine SIA in calculator
Ÿ Once confident, lower treatment threshold 

to about 1.0-1.25 D

Five Persistent Myths and Facts
1. Toric is only for high astigmatism

▪ Toric IOLs can be useful even for moderate or mild regular cylinders when calculator predicts 
meaningful reduction

2. Torics are unstable and rotate a lot
▪ Modern toric IOLs show good rotational stability when technique optimized; large rotations 

uncommon
3. Anterior K is enough - PCA does not matter

▪ Ignoring PCA systematically over- or undercorrects; PCA-aware formulas reduce prediction error
4. You must have top-end diagnostics to start with torics

▪ Beginners can start safely with good manual K, auto-K, immersion biometry, and reliable online 
calculator

5. Once you implant toric in any astigmatism, you are safe
▪ Toric IOLs should not be used in irregular astigmatism or ectatic patterns; can worsen 

dissatisfaction
 

Top 5 Beginner Mistakes
1. Starting torics before mastering basic cataract outcomes

▪ Ensure consistent spherical equivalent within about 0.5 D and predictable SIA first
2. Wrong patient selection

▪ Avoid irregular astigmatism, suspicious ectasia, post-refractive eyes, zonular weakness in early 
cases

3. Inaccurate preoperative marking
▪ Manual marking can miss by several degrees; use sitting reference marks; every degree counts

4. Unreliable K readings
▪ Planning on one random K set without dry eye optimization or cross-check causes residual 

cylinder
5. Poor IOL stability technique

▪ Inadequate rhexis overlap, retained viscoelastic, or oversized wounds set up lens to rotate

 

Carry-Home Messages
For Clinical Decision-Making
Ÿ Think toric-first whenever regular corneal cylinder at least 0.75-1.0 D
Ÿ Optimize ocular surface and treat pterygium or scars before final K
Ÿ Use at least two K methods and PCA-aware toric calculator
Ÿ Avoid torics in irregular or unstable corneas and poor visual potential eyes

For Patient Counseling
Ÿ Explain toric IOLs reduce, not guarantee complete elimination of, glasses
Ÿ Discuss that alignment accuracy, healing, and individual anatomy influence results
Ÿ Document that premium lenses offered and patient understood benefits, limitations, alternatives

Medico-Legal Tips
Ÿ Record preoperative K, topography comments, ocular surface status in notes
Ÿ Document counseling on residual cylinder, rotation risk, possible enhancement need
Ÿ Note chosen toric power, planned axis, intraoperative alignment details in operative record
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▪ Toric IOLs should not be used in irregular astigmatism or ectatic patterns; can worsen 

dissatisfaction
 

Top 5 Beginner Mistakes
1. Starting torics before mastering basic cataract outcomes

▪ Ensure consistent spherical equivalent within about 0.5 D and predictable SIA first
2. Wrong patient selection

▪ Avoid irregular astigmatism, suspicious ectasia, post-refractive eyes, zonular weakness in early 
cases

3. Inaccurate preoperative marking
▪ Manual marking can miss by several degrees; use sitting reference marks; every degree counts

4. Unreliable K readings
▪ Planning on one random K set without dry eye optimization or cross-check causes residual 

cylinder
5. Poor IOL stability technique

▪ Inadequate rhexis overlap, retained viscoelastic, or oversized wounds set up lens to rotate

 

Carry-Home Messages
For Clinical Decision-Making
Ÿ Think toric-first whenever regular corneal cylinder at least 0.75-1.0 D
Ÿ Optimize ocular surface and treat pterygium or scars before final K
Ÿ Use at least two K methods and PCA-aware toric calculator
Ÿ Avoid torics in irregular or unstable corneas and poor visual potential eyes

For Patient Counseling
Ÿ Explain toric IOLs reduce, not guarantee complete elimination of, glasses
Ÿ Discuss that alignment accuracy, healing, and individual anatomy influence results
Ÿ Document that premium lenses offered and patient understood benefits, limitations, alternatives

Medico-Legal Tips
Ÿ Record preoperative K, topography comments, ocular surface status in notes
Ÿ Document counseling on residual cylinder, rotation risk, possible enhancement need
Ÿ Note chosen toric power, planned axis, intraoperative alignment details in operative record



Recommended Resources
Online Calculators
Ÿ Barrett Toric Calculator: calc.apacrs.org/toric_calculator20/
Ÿ Barrett True-K Toric (post-refractive): calc.apacrs.org/TRueKToric105/
Ÿ Doctor Hill SIA Calculator: doctor-hill.com/iol-main/sia.htm

Nail Toric Axis for Sharp Vision
Digital marking systems like Verion or Callisto stand out as the top reliable toric IOL marking method, using 
intraoperative image guidance to overlay preoperative axis marks with the lowest misalignment rates and 
no human error. Next, the iToric Patwardhan smartphone app excels for its clinical validation, allowing 
simple camera-based analysis of corneal marks to suggest precise axis placement on both Android and iOS 
platforms. Finally, toriCAM offers a portable iOS alternative that measures limbal marks preoperatively, 
reducing errors to about 1.3° and aiding post-op checks.

Sources
Ÿ Digita l  marking versus  manual  marking technique for  tor ic  IOL a l ignment  (PMC) 

https://pmc.ncbi.nlm.nih.gov/articles/PMC12403446/
Ÿ Review of Smartphone Apps for Toric IOL Calculation (PMC)
Ÿ Digital vs manual marking meta-analysis (PubMed)
Ÿ Smartphone Apps Review for Toric IOL Alignment (Vision Journal)
Ÿ iToric Patwardhan App Storehttps://apps.apple.com/in/app/itoric-patwardhan/id6450482775
Ÿ  toriCAM App Store https://apps.apple.com/us/app/toricam/id910004717

Professional Organizations
Ÿ American Society of Cataract and Refractive Surgery (ASCRS): ascrs.org
Ÿ European Society of Cataract and Refractive Surgeons (ESCRS): escrs.org
Ÿ Asia-Pacific Association of Cataract and Refractive Surgeons (APACRS): apacrs.org

Summary
Toric-First IOL Algorithm: Right Lens for the Right Eye
The right toric IOL choice comes from aligning patient goals with ocular profile, good biometry, PCA-aware 
calculation, and disciplined surgical execution.

Success Factor

Right Patient

Accurate Measurement

Smart Calculator

Precise Surgery

Audit

Key Elements

Regular astigmatism at least 0.75 DCyl ATR,
healthy cornea, realistic expectations

Cross-checked K, topography confirms
regularity, treat surface pathology first

Barrett Toric accounts for PCA, ELP, SIA;
choose IOL with lowest residual

Sitting marking, 5.5 mm rhexis, complete
OVD removal, exact alignment, verify

Track outcomes, calculate personal SIA,
refine inputs, learn from outliers

Key Review Articles
Ÿ Koch DD, et al. Contribution of posterior corneal astigmatism to total corneal astigmatism. J Cataract 

Refract Surg. 2012;38(12):2080-2087.
Ÿ Abulafia A, et al. Prediction of refractive outcomes with toric IOL implantation. J Cataract Refract Surg. 

2015;41(5):936-944.
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Monofocal Plus and EDOF IOLs
Striking the Right Balance Between

Vision Range and Contrast

Instruction Course: Right IOL for the Right Patient

Co-instructor: Dr. Kumaran Murugesan 

What are Enhanced Monofocal (Monofocal Plus) and EDOF IOLs?

Enhanced Monofocal (Monofocal Plus) IOLs
Enhanced monofocal IOLs represent an evolution from traditional monofocal lenses, designed to extend 
functional vision beyond distance while maintaining the optical quality characteristics of conventional 

[1]
monofocals . These lenses achieve their performance through modified aspheric surfaces-either anterior 

[2]or posterior-without incorporating diffractive optics .

Key Characteristics:
Ÿ Approximately 85% of the optical surface remains similar to traditional monofocals
Ÿ Provide excellent distance vision with enhanced intermediate performance (arm's length)
Ÿ Maintain superior contrast sensitivity comparable to traditional monofocals
Ÿ Minimal photic phenomena (halos, glare)
Ÿ Add power typically +1.00 to +1.50 D in the IOL plane

 
Extended Depth of Focus (EDOF) IOLs
True EDOF vs. "EDOF-like" designs: There is ongoing debate about the precise definition of EDOF. True EDOF 
technology creates one elongated focal point extending from distance through intermediate ranges, rather 

[4]than creating discrete focal points .

Optical Principles:
Ÿ Non-diffractive designs: Utilize wavefront-shaping technology to stretch the focal range continuously
Ÿ Refractive designs: Employ rotationally asymmetric optics combining distance and near zones
Ÿ Small aperture designs: Use pinhole effect to extend depth of focus

Performance Characteristics:
Ÿ Extended range from distance through intermediate (-1.50 D to -2.00 D defocus)
Ÿ Better intermediate vision than standard monofocal or enhanced monofocal IOLs
Ÿ Functional but restricted near vision
Ÿ Slight reduction in contrast sensitivity compared to standard monofocals, particularly in mesopic 

[5]conditions
Ÿ Lower incidence of dysphotopsia compared to multifocal IOLs

Comparison of Vision Range and Optical Quality

Parameter Monofocal Plus EDOF Trifocal

Distance Vision

Intermediate (60 - 80 cm)

Near Vision (40 cm)

Contrast Sensitivity

Dysphotopsia Risk

Spectacle Independence

Excellent

Good

Limited

Highest

Minimal

Low

Excellent

Excellent Excellent

Excellent

Good

Low

Moderate

Moderate - High

Functional

Very Good

High

Moderate

Table 1: Comparative performance profiles of premium IOL technologies

Defocus Curve Analysis: Studies demonstrate that EDOF IOLs provide better visual acuity across the -1.00 D 
to -2.00 D defocus range compared to standard monofocal or enhanced monofocal IOLs, while trifocals 

[6]excel at near vision (-2.50 D and beyond) . Standard monofocal or enhanced monofocal IOLs show the 
attest defocus curve at distance with a gradual decline.

Patient Selection: EDOF / Monofocal Plus vs Trifocal

Ideal Candidates for Enhanced Monofocal IOLs
Ÿ Patients prioritising distance and computer/dashboard vision
Ÿ Those with high contrast sensitivity demands (professional drivers, pilots)
Ÿ Patients with borderline ocular health, where preserving contrast is crucial
Ÿ Conservative patients are concerned about dysphotopsia
Ÿ Individuals willing to use reading glasses for prolonged near work
Ÿ Patients with mild corneal irregularities or dry eye
Ÿ Those requiring bilateral implantation for an additive benefit

Ideal Candidates for EDOF IOLs
Ÿ Patients desiring greater spectacle independence than monofocals
Ÿ Those with active lifestyles requiring good intermediate vision (cooking, computer work, shopping)
Ÿ Patients are willing to accept functional but not optimal near vision
Ÿ Individuals concerned about night driving with multifocals
Ÿ Suitable for mini-monovision strategies (-0.50 to -0.75 D target in non-dominant eye)
Ÿ Patients with realistic expectations about near vision limitations

Ideal Candidates for Trifocal IOLs
Ÿ High motivation for complete spectacle independence
Ÿ Patients requiring excellent near vision for reading, mobile phones
Ÿ Younger cataract patients (60-70 years) with healthy ocular structures
Ÿ Those who can adapt to the neuroadaptation period
Ÿ Absence of significant ocular comorbidities
Ÿ Willingness to accept potential dysphotopsia



Monofocal Plus and EDOF IOLs
Striking the Right Balance Between

Vision Range and Contrast

Instruction Course: Right IOL for the Right Patient

Co-instructor: Dr. Kumaran Murugesan 

What are Enhanced Monofocal (Monofocal Plus) and EDOF IOLs?

Enhanced Monofocal (Monofocal Plus) IOLs
Enhanced monofocal IOLs represent an evolution from traditional monofocal lenses, designed to extend 
functional vision beyond distance while maintaining the optical quality characteristics of conventional 

[1]
monofocals . These lenses achieve their performance through modified aspheric surfaces-either anterior 

[2]or posterior-without incorporating diffractive optics .

Key Characteristics:
Ÿ Approximately 85% of the optical surface remains similar to traditional monofocals
Ÿ Provide excellent distance vision with enhanced intermediate performance (arm's length)
Ÿ Maintain superior contrast sensitivity comparable to traditional monofocals
Ÿ Minimal photic phenomena (halos, glare)
Ÿ Add power typically +1.00 to +1.50 D in the IOL plane

 
Extended Depth of Focus (EDOF) IOLs
True EDOF vs. "EDOF-like" designs: There is ongoing debate about the precise definition of EDOF. True EDOF 
technology creates one elongated focal point extending from distance through intermediate ranges, rather 

[4]than creating discrete focal points .

Optical Principles:
Ÿ Non-diffractive designs: Utilize wavefront-shaping technology to stretch the focal range continuously
Ÿ Refractive designs: Employ rotationally asymmetric optics combining distance and near zones
Ÿ Small aperture designs: Use pinhole effect to extend depth of focus

Performance Characteristics:
Ÿ Extended range from distance through intermediate (-1.50 D to -2.00 D defocus)
Ÿ Better intermediate vision than standard monofocal or enhanced monofocal IOLs
Ÿ Functional but restricted near vision
Ÿ Slight reduction in contrast sensitivity compared to standard monofocals, particularly in mesopic 

[5]conditions
Ÿ Lower incidence of dysphotopsia compared to multifocal IOLs

Comparison of Vision Range and Optical Quality

Parameter Monofocal Plus EDOF Trifocal

Distance Vision

Intermediate (60 - 80 cm)

Near Vision (40 cm)

Contrast Sensitivity

Dysphotopsia Risk

Spectacle Independence

Excellent

Good

Limited

Highest

Minimal

Low

Excellent

Excellent Excellent

Excellent

Good

Low

Moderate

Moderate - High

Functional

Very Good

High

Moderate

Table 1: Comparative performance profiles of premium IOL technologies

Defocus Curve Analysis: Studies demonstrate that EDOF IOLs provide better visual acuity across the -1.00 D 
to -2.00 D defocus range compared to standard monofocal or enhanced monofocal IOLs, while trifocals 

[6]excel at near vision (-2.50 D and beyond) . Standard monofocal or enhanced monofocal IOLs show the 
attest defocus curve at distance with a gradual decline.

Patient Selection: EDOF / Monofocal Plus vs Trifocal

Ideal Candidates for Enhanced Monofocal IOLs
Ÿ Patients prioritising distance and computer/dashboard vision
Ÿ Those with high contrast sensitivity demands (professional drivers, pilots)
Ÿ Patients with borderline ocular health, where preserving contrast is crucial
Ÿ Conservative patients are concerned about dysphotopsia
Ÿ Individuals willing to use reading glasses for prolonged near work
Ÿ Patients with mild corneal irregularities or dry eye
Ÿ Those requiring bilateral implantation for an additive benefit

Ideal Candidates for EDOF IOLs
Ÿ Patients desiring greater spectacle independence than monofocals
Ÿ Those with active lifestyles requiring good intermediate vision (cooking, computer work, shopping)
Ÿ Patients are willing to accept functional but not optimal near vision
Ÿ Individuals concerned about night driving with multifocals
Ÿ Suitable for mini-monovision strategies (-0.50 to -0.75 D target in non-dominant eye)
Ÿ Patients with realistic expectations about near vision limitations

Ideal Candidates for Trifocal IOLs
Ÿ High motivation for complete spectacle independence
Ÿ Patients requiring excellent near vision for reading, mobile phones
Ÿ Younger cataract patients (60-70 years) with healthy ocular structures
Ÿ Those who can adapt to the neuroadaptation period
Ÿ Absence of significant ocular comorbidities
Ÿ Willingness to accept potential dysphotopsia



Use in Eyes with Significant Comorbidity

Glaucoma
Current Evidence: Glaucoma has traditionally been a relative contraindication for multifocal IOLs due to 

[7]concerns about compounded contrast sensitivity loss . However, recent studies support cautious use of 
EDOF IOLs in selected glaucoma patients.

EDOF IOLs in Glaucoma:
Ÿ Non-diffractive EDOF IOLs (e.g., Vivity/Puresee) demonstrate favourable outcomes in mild, stable 

[8]
glaucoma with preserved central visual fields 

Ÿ Contrast sensitivity remains within acceptable ranges in early glaucoma
Ÿ Can be combined with MIGS procedures
Ÿ Mini-monovision approach may enhance spectacle independence
Ÿ Patient satisfaction is high with realistic preoperative counseling

Contraindications:
Ÿ Moderate to advanced glaucoma with significant Visual field loss 
Ÿ Poor baseline contrast sensitivity
Ÿ Post-trabeculectomy with irregular astigmatism
Ÿ Pseudoexfoliation with zonular instability
Ÿ Unstable intraocular pressure

Standard Monofocal or Enhanced Monofocal IOLs: Represent the safest premium option in glaucoma due 
[9]

to preserved contrast sensitivity profile, making them suitable even in moderate disease .

Age-Related Macular Degeneration (ARMD)
Evidence Base: Recent studies demonstrate that non-diffractive EDOF IOLs can be safely used in patients 

[10][11]with early AMD .

Clinical outcomes in AMD:
Ÿ Patients with CDVA of 6/12 or better achieve contrast sensitivity within the normal range
Ÿ Visual acuity improvements are proportional at distance and intermediate
Ÿ High patient satisfaction (96% in recent studies)
Ÿ Preservation of functional vision for activities of daily living
Ÿ No increased complication rates

Selection Criteria:
Ÿ Early AMD: Standard monofocal or enhanced monofocal or EDoF IOLs are suitable
Ÿ Intermediate AMD with good BCVA (≥6/12): Non-diffractive EDOF IOL may be considered with informed 

consent.
Ÿ Advanced AMD or poor BCVA: Standard monofocal IOL preferred.

Contraindications for premium IOLs in AMD:
Ÿ Active choroidal
Ÿ Neovascularization Geographic
Ÿ Atrophy involving fovea BCVA worse than 6/15-6/18
Ÿ Significant metamorphopsia
Ÿ Anticipated need for anti-VEGF therapy

Other Comorbidities
Ÿ Diabetic Retinopathy: Standard monofocal preferred unless minimal NPDR with stable control. 

Standard monofocal or enhanced monofocal IOLs may be considered in very select cases.
Ÿ Epiretinal Membrane: Avoid multifocal/EDOF if significant distortion is present. Standard monofocal or 

enhanced monofocal IOLs are acceptable if BCVA is preserved.
Ÿ Previous Vitrectomy: Standard monofocal or enhanced monofocal IOLs preferred to preserve contrast.
Ÿ Corneal Pathology: Standard monofocal or enhanced monofocal IOLs are acceptable with regular 

astigmatism ≤1.50 D. EDOF requires pristine corneal optics.

Key Take-Home Points for Practising Ophthalmologists
1.  Optical Hierarchy: Standard monofocal or enhanced monofocal IOLs preserve the best contrast 

sensitivity and optical quality, EDOF IOLs provide an extended range with slight compromise, and 
[12]

trifocals maximise range at the cost of contrast and dysphotopsia risk .
2.  Patient Selection is Critical: Match IOL technology to patient lifestyle, visual demands, ocular health, 

and personality. Not every patient is a premium IOL candidate.
3.  Comorbidity Considerations: Standard monofocal or enhanced monofocal IOLs are the safest 

premium option in ocular comorbidities. Non-diffractive EDOF IOLs can be considered in mild, stable 
[13]glaucoma and early AMD with good baseline vision .

4.  Set Realistic Expectations: Standard monofocal or enhanced monofocal IOLs improve intermediate 
function but still require reading glasses. EDOF provides functional but not optimal near vision. 
Trifocals offer the best spectacle independence but require adaptation.

5.  Contrast Sensitivity Matters: In patients with baseline contrast sensitivity loss (glaucoma, AMD, 
diabetic retinopathy), preserving optical quality becomes paramount-favour standard monofocal or 

[14]enhanced monofocal IOLs over EDOF or multifocals .
6.  Bilateral Implantation: Both standard monofocal or enhanced monofocal IOLs and EDOF IOLs benefit 

from bilateral implantation for optimal performance. Consider mini- monovision (-0.50 to -0.75 D) to 
extend functional range.

7.  Evolution of Technology: Newer non-diffractive EDOF designs minimise contrast sensitivity loss 
compared to first-generation options. Stay updated on emerging technologies.

8.  Conservative Approach in Comorbidities: When in doubt, a standard monofocal or enhanced 
monofocal IOL remains the safest choice. Patient satisfaction is higher when visual quality meets or 
exceeds expectations.

9.  Informed Consent: Detailed preoperative discussion about realistic outcomes, potential for spectacle 
dependence, and adaptation requirements is essential for patient satisfaction.

10.  The "Sweet Spot": Enhanced monofocal and EDOF IOLs occupy the valuable middle ground between 
traditional monofocal simplicity and multifocal complexity- learn to identify patients who will benefit 

[15]most from this balance .
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Ÿ Non-diffractive EDOF IOLs (e.g., Vivity/Puresee) demonstrate favourable outcomes in mild, stable 

[8]
glaucoma with preserved central visual fields 

Ÿ Contrast sensitivity remains within acceptable ranges in early glaucoma
Ÿ Can be combined with MIGS procedures
Ÿ Mini-monovision approach may enhance spectacle independence
Ÿ Patient satisfaction is high with realistic preoperative counseling

Contraindications:
Ÿ Moderate to advanced glaucoma with significant Visual field loss 
Ÿ Poor baseline contrast sensitivity
Ÿ Post-trabeculectomy with irregular astigmatism
Ÿ Pseudoexfoliation with zonular instability
Ÿ Unstable intraocular pressure

Standard Monofocal or Enhanced Monofocal IOLs: Represent the safest premium option in glaucoma due 
[9]

to preserved contrast sensitivity profile, making them suitable even in moderate disease .

Age-Related Macular Degeneration (ARMD)
Evidence Base: Recent studies demonstrate that non-diffractive EDOF IOLs can be safely used in patients 

[10][11]with early AMD .

Clinical outcomes in AMD:
Ÿ Patients with CDVA of 6/12 or better achieve contrast sensitivity within the normal range
Ÿ Visual acuity improvements are proportional at distance and intermediate
Ÿ High patient satisfaction (96% in recent studies)
Ÿ Preservation of functional vision for activities of daily living
Ÿ No increased complication rates

Selection Criteria:
Ÿ Early AMD: Standard monofocal or enhanced monofocal or EDoF IOLs are suitable
Ÿ Intermediate AMD with good BCVA (≥6/12): Non-diffractive EDOF IOL may be considered with informed 

consent.
Ÿ Advanced AMD or poor BCVA: Standard monofocal IOL preferred.

Contraindications for premium IOLs in AMD:
Ÿ Active choroidal
Ÿ Neovascularization Geographic
Ÿ Atrophy involving fovea BCVA worse than 6/15-6/18
Ÿ Significant metamorphopsia
Ÿ Anticipated need for anti-VEGF therapy

Other Comorbidities
Ÿ Diabetic Retinopathy: Standard monofocal preferred unless minimal NPDR with stable control. 

Standard monofocal or enhanced monofocal IOLs may be considered in very select cases.
Ÿ Epiretinal Membrane: Avoid multifocal/EDOF if significant distortion is present. Standard monofocal or 

enhanced monofocal IOLs are acceptable if BCVA is preserved.
Ÿ Previous Vitrectomy: Standard monofocal or enhanced monofocal IOLs preferred to preserve contrast.
Ÿ Corneal Pathology: Standard monofocal or enhanced monofocal IOLs are acceptable with regular 

astigmatism ≤1.50 D. EDOF requires pristine corneal optics.

Key Take-Home Points for Practising Ophthalmologists
1.  Optical Hierarchy: Standard monofocal or enhanced monofocal IOLs preserve the best contrast 

sensitivity and optical quality, EDOF IOLs provide an extended range with slight compromise, and 
[12]

trifocals maximise range at the cost of contrast and dysphotopsia risk .
2.  Patient Selection is Critical: Match IOL technology to patient lifestyle, visual demands, ocular health, 

and personality. Not every patient is a premium IOL candidate.
3.  Comorbidity Considerations: Standard monofocal or enhanced monofocal IOLs are the safest 

premium option in ocular comorbidities. Non-diffractive EDOF IOLs can be considered in mild, stable 
[13]glaucoma and early AMD with good baseline vision .

4.  Set Realistic Expectations: Standard monofocal or enhanced monofocal IOLs improve intermediate 
function but still require reading glasses. EDOF provides functional but not optimal near vision. 
Trifocals offer the best spectacle independence but require adaptation.

5.  Contrast Sensitivity Matters: In patients with baseline contrast sensitivity loss (glaucoma, AMD, 
diabetic retinopathy), preserving optical quality becomes paramount-favour standard monofocal or 

[14]enhanced monofocal IOLs over EDOF or multifocals .
6.  Bilateral Implantation: Both standard monofocal or enhanced monofocal IOLs and EDOF IOLs benefit 

from bilateral implantation for optimal performance. Consider mini- monovision (-0.50 to -0.75 D) to 
extend functional range.

7.  Evolution of Technology: Newer non-diffractive EDOF designs minimise contrast sensitivity loss 
compared to first-generation options. Stay updated on emerging technologies.

8.  Conservative Approach in Comorbidities: When in doubt, a standard monofocal or enhanced 
monofocal IOL remains the safest choice. Patient satisfaction is higher when visual quality meets or 
exceeds expectations.

9.  Informed Consent: Detailed preoperative discussion about realistic outcomes, potential for spectacle 
dependence, and adaptation requirements is essential for patient satisfaction.

10.  The "Sweet Spot": Enhanced monofocal and EDOF IOLs occupy the valuable middle ground between 
traditional monofocal simplicity and multifocal complexity- learn to identify patients who will benefit 

[15]most from this balance .
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Abstract
Trifocal intraocular lenses offer the highest rates of spectacle independence among presbyopia-correcting 
IOLs, with 83-88% of appropriately selected patients achieving complete freedom from glasses. However, 
success demands meticulous patient selection-the technology is excellent, but candidacy matters more. 
When in doubt, monofocal remains the safest choice-a satisfied patient with reading glasses is always 
preferable to a dissatisfied patient with halos.
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Introduction
Modern cataract surgery has evolved into a refractive procedure, with patients increasingly expecting 
spectacle independence across all distances. Trifocal intraocular lenses represent the most effective 
technology to meet this demand, providing simultaneous correction for distance, intermediate (60-80 cm), 
and near (40 cm) vision through diffractive optics. The global presbyopia-correcting IOL market has 
witnessed exponential growth, driven by an aging population with increasing visual demands.

Current evidence demonstrates that 83-88% of appropriately selected patients achieve complete spectacle 
independence, with satisfaction rates of 90-95%. However, these outcomes are achievable only through 
rigorous patient selection. The distinction between a delighted patient and a dissatisfied one lies not in 
surgical technique but in preoperative evaluation and counselling.

Understanding Trifocal Optics
Trifocal IOLs utilize diffractive optical principles to create three distinct focal points. Concentric rings etched 
into the lens surface create interference patterns, splitting incoming light: approximately 50% to distance, 
25% to intermediate, and 25% to near vision.
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True EDOF lenses (e.g., Tecnis Symfony, AcrySof Vivity, IC-8) employ diffractive, refractive, or pinhole 
technology to extend the depth of focus significantly beyond standard monofocal optics. These lenses 
provide functional intermediate vision at 60-80 cm while maintaining good distance acuity, with reduced 
dysphotopsias compared to trifocals.

Monofocal Plus lenses (e.g., Tecnis Eyhance, RayOne EMV) utilize controlled spherical aberration 
manipulation to modestly extend depth of field while maintaining essentially monofocal optical quality. 
They do not meet ANSI criteria for EDOF classification. When counselling patients, this distinction directly 
affects expectations: true EDOF provides functional intermediate vision with moderate spectacle 
independence (55-70%), while Monofocal Plus offers modest enhancement over standard monofocals with 
minimal dysphotopsias but limited near vision capability.

Patient Selection: The TRIFOCAL Mnemonic
Successful trifocal outcomes begin with systematic patient evaluation. The TRIFOCAL mnemonic ensures 
comprehensive assessment of all critical factors-anatomical, functional, and psychological. Each letter 
represents a domain that must be evaluated; a failure in any anatomical or psychological criterion mandates 
alternative lens selection regardless of the patient's preference for premium technology.

Figure 3: The TRIFOCAL mnemonic for systema�c pa�ent selec�on.

Absolute Contraindications
Several conditions represent absolute contraindications to trifocal implantation. These are non-negotiable-
regardless of patient preference, premium payment, or seemingly "borderline" cases, the presence of any 
absolute contraindication mandates monofocal or EDOF selection:
Ÿ Macular pathology: AMD, DME, ERM, or macular hole
Ÿ Irregular corneal astigmatism: Keratoconus, corneal scarring, dystrophies
Ÿ Advanced glaucoma: Significant visual field loss
Ÿ Post-refractive surgery status: Post-LASIK, PRK, RK, or other corneal refractive procedures

This light splitting creates both benefits and trade-offs. Reduced light at each focus results in lower contrast 
sensitivity compared to monofocal lenses. The diffractive rings generate halos around point light sources-a 
phenomenon that is physics, not pathology. Understanding this trade-off is essential: we exchange 
spectacle dependence for acceptance of mild photic phenomena. Studies demonstrate that while 35-50% 
of patients notice halos, only 3-5% describe these as significantly bothersome. Current platforms-Clareon 
PanOptix, Tecnis Synergy, AT LISA tri, and FineVision-employ variations of diffractive technology with subtle 
differences in light distribution and ring design.

EDOF vs Monofocal Plus: A Critical Distinction
The term "EDOF" (Extended Depth of Focus) is frequently misapplied in clinical practice and marketing 
materials, creating significant confusion among both surgeons and patients. The American National 
Standards Institute (ANSI Z80.35) provides a clear, scientifically rigorous definition that should guide our 
terminology: a true EDOF lens must demonstrate a continuous range of vision with depth of focus extension 
of at least 0.50 diopters beyond a standard monofocal lens.

Figure 2: Dis�nguishing true EDOF lenses from Monofocal Plus designs using ANSI Z80.35 criteria.

Figure 1: Trifocal IOL light distribu�on across three focal points.
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Figure 4: Four-phase decision algorithm incorpora�ng post-refrac�ve surgery
contraindica�on and updated as�gma�sm thresholds.

Phase 1 (Anatomical) screens for absolute contraindications-macular pathology, irregular astigmatism, 
advanced glaucoma, and critically, post-refractive surgery status. Any positive finding mandates monofocal 
selection. Phase 2 (Lifestyle) assesses functional priorities to guide the choice between trifocal and EDOF. 
Phase 3 (Psychology) evaluates personality and expectations-the most commonly underestimated factor. 
Phase 4 (Astigmatism) determines toric correction using calculator guidance and orientation-specific 
thresholds.

Evidence-Based Outcomes
Contemporary evidence from 2024-2025 studies demonstrates distinct outcome profiles across premium 
IOL categories. Understanding these differences enables informed patient counselling and appropriate 
expectation setting. The following table summarizes comparative outcomes:

Table 1: Compara�ve Outcomes — Trifocal vs EDOF vs Monofocal Plus

Practical Decision Algorithm
The following algorithm integrates anatomical, functional, psychological, and astigmatism criteria into a 
practical clinical pathway. The algorithm follows four sequential phases, with any positive finding in Phases 1 
or 3 mandating monofocal selection regardless of other factors.

astigmatism (typically 0.3-0.5D ATR contribution), total corneal power, and provides individualized 
recommendations. This evidence-based approach reduces both under-correction of WTR and over-
correction of ATR astigmatism.

Outcome

Spectacle Independence

Severe Dysphotopsias

Overall Satisfaction

Trifocal

83-88%

3-5%

90-95%

True EDOF

55-70%

1-2%

92-96%

Monofocal+

30-45%

<1%

94-98%

Psychological Criteria
Psychological suitability is equally important as anatomical assessment-arguably more so, as dissatisfied 
patients with pristine anatomy are more challenging to manage than satisfied patients with suboptimal 
vision. Patients who state "I want perfect vision," demonstrate perfectionist tendencies, or cannot 
conceptually accept any trade-off represent high-risk candidates regardless of pristine ocular anatomy. 
Anxiety disorders and obsessive-compulsive tendencies should raise caution. Commercial pilots face 
regulatory restrictions in many jurisdictions. Professional drivers requiring excellent scotopic vision are poor 
candidates. The operating room cannot cure unrealistic expectations.

Clinical Pearl: "When the anatomy is perfect but the personality is not, choose monofocal." The 
psychological profile is as important as the anatomical assessment.

Trifocal Toric IOLs: Precision and Evidence-Based Thresholds
Approximately 30-40% of cataract patients have corneal astigmatism exceeding 0.75 diopters. For trifocal 
optics to function optimally, residual astigmatism must be minimized-even small amounts degrade image 
quality at all focal points, undermining the rationale for premium lens implantation. The critical number 
surgeons must understand: every 1 degree of IOL rotation reduces astigmatic correction by 3.3%. At 10 
degrees of misalignment, one-third of the astigmatic correction is lost. At 30 degrees, the toric component 
may actually add astigmatism on a new axis.

Modern toric platforms demonstrate excellent rotational stability-meta-analysis of 51 studies 
encompassing 4,863 eyes shows mean absolute rotation of only 2.36 degrees. However, achieving this 
stability requires meticulous technique: digital marking systems (Verion, Callisto, or image-guided surgery) 
rather than manual marking, complete OVD removal before finalizing IOL position, and photographic 
documentation of final axis alignment for medicolegal protection.

Updated Astigmatism Correction Thresholds
Rather than applying a rigid 1.0 D cut-off for all astigmatism types, a nuanced approach based on 
astigmatism orientation and calculator guidance improves outcomes:
Ÿ With-the-rule (WTR) astigmatism: Consider toric correction at 1.0 D or greater. WTR astigmatism is 

better tolerated neurally, and there is physiological drift toward ATR with age that may partially 
compensate.

Ÿ Against-the-rule (ATR) astigmatism: Consider toric correction at 0.75 D or greater. Trifocals are more 
sensitive to residual ATR astigmatism, which degrades near vision quality disproportionately. ATR 
astigmatism tends to increase with age, making early correction worthwhile.

Ÿ Barrett Toric Calculator-guided approach: Rather than relying solely on numerical cut-offs, use the 
Barrett Toric Calculator to guide toric model selection. The calculator accounts for posterior corneal 

Critical Update - Post-Refractive Surgery Patients:
With the rapidly growing cohort of post-LASIK patients now entering the cataract age group (LASIK 
became widespread in the late 1990s, so these patients are now 50-60+ years old), post-refractive 
surgery status should be considered an absolute contraindication for trifocal IOLs.

These corneas have altered asphericity, unpredictable higher-order aberrations, and IOL power 
calculation challenges that compound the optical compromises inherent to diffractive multifocal 
technology.

Post-RK corneas are particularly problematic due to irregular astigmatism and diurnal fluctuations. 
EDOF or enhanced monofocal options are preferred alternatives for post-refractive surgery patients.
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CONCLUSION
Trifocal IOLs offer the highest rates of spectacle independence currently available, but success depends 
entirely on patient selection. The TRIFOCAL mnemonic provides systematic evaluation, with particular 
attention to the growing population of post-refractive surgery patients who represent an absolute 
contraindication.

Five principles should guide clinical practice:
1. Selection is everything-83-88% spectacle independence is achievable with the right patients.
2. Use the TRIFOCAL mnemonic systematically.
3. Post-refractive surgery status is an absolute contraindication.
4. Trifocal torics demand precision with calculator-guided threshold decisions.
5. When in doubt, choose monofocal. A satisfied patient with reading glasses is always preferable to a 

dissatisfied patient with halos. Comprehensive documentation of the selection rationale, alternatives 
discussed, and informed consent protects both patient and surgeon.
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CLINICAL COMPASS

“The best trifocal in the wrong patient is the worst IOL choice.”

“Selection is everything. When in doubt, monofocal.”

“If it's not documented, it wasn't done.”

Managing Dysphotopsias
Even with optimal patient selection, some degree of photic phenomena is inevitable with diffractive 
multifocal optics. The management approach follows a structured protocol:

Reassurance: Neuroadaptation occurs over 3-6 months as the visual cortex learns to process multifocal 
images. The brain learns to filter halos as background noise, similar to how we unconsciously ignore our 
nose in our visual field. Setting expectations preoperatively-explaining that halos are expected and will 
improve-significantly enhances patient tolerance.

Optimization: Evaluate for residual refractive error-even 0.50D matters with multifocal optics as it degrades 
image quality at all focal points. Aggressively treat dry eye disease with artificial tears, punctal plugs, and 
anti-inflammatory agents, since irregular tear film creates optical aberrations that compound diffractive 
limitations.

Time: Do not rush to intervention. Symptoms that seem intolerable at one month often improve 
dramatically by three months. Neuroadaptation continues for up to six months in some patients.
Exchange: Only if all conservative measures fail (1-3% of patients) should IOL exchange be considered. 
Before proceeding to exchange, thoroughly re-evaluate patient expectations-exchanging a trifocal for 
monofocal will not satisfy a patient whose fundamental expectations were unrealistic.

Essential Counselling Points
1. Halos and glare are expected, not complications: Explain that 100% of patients will notice some photic 

phenomena, especially at night. The goal is that these become "background noise" through 
neuroadaptation over 3-6 months.

2. Spectacle independence is not guaranteed: While 83-88% achieve complete freedom, some patients 
may need glasses for prolonged fine print reading or low-light conditions.

3. Contrast sensitivity reduction: Vision may be "different" from natural vision-slightly softer, particularly in 
dim lighting.

4. Neuroadaptation timeline: Full adaptation requires 3-6 months. Early dissatisfaction often resolves with 
time.

5. IOL exchange possibility: In 1-3% of cases, intolerable symptoms may necessitate IOL exchange to a 
monofocal lens. This is a last resort, not a routine fallback option, and the patient must understand this 
before surgery.

Medicolegal Considerations
Premium IOL implantation carries heightened medicolegal exposure due to elevated patient expectations 
and the elective nature of the premium upgrade. Unlike standard cataract surgery where the primary goal is 
restoration of functional vision, premium IOL patients are often paying additional out-of-pocket expenses 
with specific expectations of spectacle independence. Documentation should demonstrate not only the 
selection rationale but also that the patient was offered alternatives, understood the risks and benefits, and 
had realistic expectations before consenting to surgery.

Documentation Checklist - "If It's Not Documented, It Wasn't Done"
Ÿ Selection rationale: Why this patient is a suitable candidate
Ÿ Discussion of alternatives: Monofocal, EDOF, and why trifocal was chosen
Ÿ Risks and benefits explained: Halos, glare, contrast reduction, adaptation period
Ÿ Realistic outcome expectations: Spectacle independence rates quoted
Ÿ Patient's questions addressed: Document specific concerns raised
Ÿ Written informed consent: Signed, dated, witnessed



CONCLUSION
Trifocal IOLs offer the highest rates of spectacle independence currently available, but success depends 
entirely on patient selection. The TRIFOCAL mnemonic provides systematic evaluation, with particular 
attention to the growing population of post-refractive surgery patients who represent an absolute 
contraindication.

Five principles should guide clinical practice:
1. Selection is everything-83-88% spectacle independence is achievable with the right patients.
2. Use the TRIFOCAL mnemonic systematically.
3. Post-refractive surgery status is an absolute contraindication.
4. Trifocal torics demand precision with calculator-guided threshold decisions.
5. When in doubt, choose monofocal. A satisfied patient with reading glasses is always preferable to a 

dissatisfied patient with halos. Comprehensive documentation of the selection rationale, alternatives 
discussed, and informed consent protects both patient and surgeon.
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image quality at all focal points. Aggressively treat dry eye disease with artificial tears, punctal plugs, and 
anti-inflammatory agents, since irregular tear film creates optical aberrations that compound diffractive 
limitations.

Time: Do not rush to intervention. Symptoms that seem intolerable at one month often improve 
dramatically by three months. Neuroadaptation continues for up to six months in some patients.
Exchange: Only if all conservative measures fail (1-3% of patients) should IOL exchange be considered. 
Before proceeding to exchange, thoroughly re-evaluate patient expectations-exchanging a trifocal for 
monofocal will not satisfy a patient whose fundamental expectations were unrealistic.
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3. Contrast sensitivity reduction: Vision may be "different" from natural vision-slightly softer, particularly in 
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time.

5. IOL exchange possibility: In 1-3% of cases, intolerable symptoms may necessitate IOL exchange to a 
monofocal lens. This is a last resort, not a routine fallback option, and the patient must understand this 
before surgery.

Medicolegal Considerations
Premium IOL implantation carries heightened medicolegal exposure due to elevated patient expectations 
and the elective nature of the premium upgrade. Unlike standard cataract surgery where the primary goal is 
restoration of functional vision, premium IOL patients are often paying additional out-of-pocket expenses 
with specific expectations of spectacle independence. Documentation should demonstrate not only the 
selection rationale but also that the patient was offered alternatives, understood the risks and benefits, and 
had realistic expectations before consenting to surgery.

Documentation Checklist - "If It's Not Documented, It Wasn't Done"
Ÿ Selection rationale: Why this patient is a suitable candidate
Ÿ Discussion of alternatives: Monofocal, EDOF, and why trifocal was chosen
Ÿ Risks and benefits explained: Halos, glare, contrast reduction, adaptation period
Ÿ Realistic outcome expectations: Spectacle independence rates quoted
Ÿ Patient's questions addressed: Document specific concerns raised
Ÿ Written informed consent: Signed, dated, witnessed



CASE SUMMARY

Patient 1  
A 62-year-old woman with bilateral cataract received a diffractive multifocal IOL in her right eye. Feeling 
disturbed by the asymmetry of her vision because of the residual cataract, and due to the appearance of 
halos, she decided to undergo surgery for the left eye as planned. Left eye also had a multifocal IOL 
implanted in an uneventful surgery, and her postoperative UCVA was 6/5 in the right eye and 6/6-2 in the 
left. Her near vision was N6 in both eyes.
Despite her good distance and near visual acuities, the patient was dissatisfied, complaining of worse 
distance vision in her left eye compared with her right. Moreover, she saw halos and reported the presence 
of rings when she closed her eyes. Follow-up consultations resulted in long discussions with this unhappy, 
dissatisfied patient.
So enough chair time and honest discussions during preop work up on what to expect in the post op period 
and that it may take time to Neuro adapt and that there are no single IOL which could deliver perfect vision 
with excellent contrast for all ramge of vision and that there would be a need to fine tune your vision for 10% 
of your activity and that these presbyobia correcting IOLs only reduce the dependence on glasses and they 
do not totally eliminate the need for glasses. For toric IOLs it will do not totally reduce the astigmatism and 
these transparent discussions will help win their trust and retain their loyalty and they become your brand 
ambassadors for life.  

Patient 2
A 75-year-old man with moderate dry age-related macular degeneration (AMD), bilateral cataract, and 
moderate hyperopia in both eyes presented with a visual acuity of 6/30 in the right eye and 6/60 in the left. 
The patient said that he felt socially isolated due to difficulty engaging in his hobbies. He mentioned that 
even a little improvement in vision would be helpful.
He underwent cataract surgery with two monofocal IOLs to provide good distance UCVA for his most favored 
hobbies, cycling and hiking. Despite visual outcomes of 6/12 in his right eye and 6/24 in his left, the patient 
was extremely happy, saying he noticed great improvement in his vision. This patient probably had lower 
expectations than the first patient, partly because of the intensive informed consent and discussion that 
took place before surgery. When the result exceeded his expectations, he was overwhelmed by the 
outcome.  

Categorize Patients  
(2) These two patients - postoperative patient satisfaction depends on more than visual acuity results.  

Ÿ After cataract surgery - relatively poor visual acuity, satisfied with the outcome.  
Ÿ Some patients - never satisfied with the outcome, even if it appears to be near perfect from a medical 

perspective.  
Ÿ The psychologists Fillip and Ferring introduced a classification scheme (Table 1) that can be applied to 

cataract surgery.  
Ÿ In this scheme, patients are categorized into one of four groups based on their measured and 

subjectively rated visual outcomes.  

(3)
Fillip and Ferring Category
Ÿ Fortunate: patients with good visual acuity and good subjectively rated vision.  
Ÿ Unfortunate: patients with poor visual acuity and poor subjective rating.  
Ÿ Satisfaction paradox: patients with poor visual acuity but good subjective rating.  
Ÿ Dissatisfaction dilemma: patients with good visual acuity but poor subjective rating.  

Modern cataract surgery is aimed at improving visual acuity to a refractive, lifestyle-enhancing experience. 
Beyond merely removing a clouded lens, patients now expect "perfect" vision, often with total spectacle 
independence, leading to a focus on "premium" outcomes.

Key Patient Expectations and Realities
Ÿ Spectacle Independence: A primary desire for many patients is freedom from glasses for distance, 

intermediate, and near tasks.  
Ÿ "Perfect" Vision: About 60% of patients may hold unrealistic expectations, such as expecting perfect 

vision (20/20) at all distances.  
Ÿ High-Quality Vision: Expectations often include improved color perception, reduced glare, and clearer, 

brighter vision.  
Ÿ Immediate Results: While many experience improved vision within days, full recovery and stabilization 

of vision can take 3 to 10 weeks.  
Ÿ Dysphotopsia (Visual Disturbances): Patients, especially those receiving multifocal lenses, must be 

prepared for potential halos and glare at night, which can cause dissatisfaction if unexpected.  
Ÿ Lifestyle Considerations: The most successful outcomes occur when the chosen lens matches the 

patient's specific lifestyle, such as high demand for near work or nighttime driving.  

"Beyond the Lens" Factors in Satisfaction
Postoperative satisfaction depends heavily on the discrepancy between these expectations and the actual 
outcome, rather than just the visual acuity result.  

Managing Expectations
To ensure high satisfaction, surgeons and staff focus on:
Ÿ Detailed Counseling: Clearly defining what "near," "intermediate," and "distance" vision mean in 

everyday activities. And Neuroadaptation that the brain needs time to adapt to a new intraocular lens 
(IOL), which can lead to temporary, often minor, visual fluctuations.

Ÿ Realistic Goal Setting: Preparing patients for the trade-offs of premium lenses (e.g., accepting some 
halos in exchange for not wearing glasses).

Ÿ Managing Comorbidities: Addressing ocular surface disease before surgery to optimize results.
Ÿ "Under-promise and Over-deliver": Setting conservative, realistic expectations is a more effective 

strategy for maximizing satisfaction than relying solely on high-tech, yet sometimes overhyped, results.  

While 97% of patients experience better vision, the overall success, as measured by patient satisfaction, is a 
mix of visual improvement, reduced dependence on spectacles, and a thorough understanding of the 
healing process.

BEYOND THE LENS
MANAGING PATIENT EXPECTATIONS  

Dr. M. Soundaram
Consultant ophthalmologist, NLP Practioner  

Klariti Eye Care, Chennai  
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Maximizing Patient Satisfaction
Ÿ Every patient has a different expectation for visual function improvements after cataract surgery.  
Ÿ The overall take-home message here is that an individualized and empathic discussion with the patient 

during the informed-consent process is the key to patient satisfaction.  
Ÿ Active listening can unmask patients with unrealistic expectations and challenging personalities.  
Ÿ Additionally, questionnaires that also act as checklists may aid in preselecting patients, shortening 

consultation times, focusing patients' expectations on realistic results, and preparing patients to accept 
the reality.

SPECIAL COUNSELING SCENARIOS

Micro Monovision
The option of monofocal lenses can be set one lens for distance vision and the other lens for near vision. This 
is a technique called "monovision." This choice is not for everyone. For many people, the brain adapts and 
can synthesize the information from both eyes to provide adequate vision at all distances. This subset also 
needs thorough preop counselling.

Cataract Surgery in Myopic Patients
It is important to have a thorough discussion with the highly myopic patient about setting realistic goals and 
expectations regarding cataract surgery outcomes. If one eye undergoes surgery, the patient may 
experience significant anisometropia, or difference in refraction between the two eyes, prior to the second 
cataract surgery. If corrected for distance bilaterally, patients should be advised that they will experience 
more difficulty with near vision.  

POST REFRACTIVE SURGERY patients are now fast entering their cataract years and so it is important we 
consider the fact that they valued spectacle freedom so much in their youthful years but trifocals and POST 
LASIK are an odd couple. Non diffractive EDOF may be a choice. They need to be counselled that though the 
lenses have evolved the perfect Formula to predict their IOL is still evolving and that they may be in for post 

[6]op surprises and may need to glasses to fine tune their vision.

Low myopia also need consideration as if they lose their ability to read and see phone and tab they would be 
unhappy.  

CONCLUSION
Innovative cataract surgery counseling now centers on immersive technology and group support 
to reduce patient anxiety and improve decision-making. Key approaches include using Virtual 
Reality (VR) to simulate postoperative vision, AI-powered remote monitoring for recovery, and 

(8)interactive "Coffee with Counseling" group sessions that foster peer support.
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[6]op surprises and may need to glasses to fine tune their vision.

Low myopia also need consideration as if they lose their ability to read and see phone and tab they would be 
unhappy.  

CONCLUSION
Innovative cataract surgery counseling now centers on immersive technology and group support 
to reduce patient anxiety and improve decision-making. Key approaches include using Virtual 
Reality (VR) to simulate postoperative vision, AI-powered remote monitoring for recovery, and 

(8)interactive "Coffee with Counseling" group sessions that foster peer support.



Ÿ Use appropriate formulas for extremes of axial length and post?refractive surgery eyes to avoid 
refractive surprises.

Ÿ Avoid stacking and transcription errors - precision is not only optical but procedural.

Beyond the Lens
Ÿ Patient counselling is your best tool - a short lifestyle questionnaire helps align expectations with 

achievable outcomes.
Ÿ Always document thoroughly - good records protect both the patient and the surgeon.
Ÿ Managing expectations is as crucial as the surgery itself; the goal is not just spectacle independence, but 

visual comfort and satisfaction.

CONCLUSION
The right IOL for the right patient emerges from meticulous evaluation, accurate 
measurements, careful technology selection (guided by tools like the table above), and 
honest communication. A surgeon's precision and empathy together build trust - and trust 
builds a thriving practice.
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• Expects reasonable range of vision
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• Independent
• Expects good vision from fare to near
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Instruction Course: “Right IOL for the Right Patient”
By Chief Instructor Dr. K. Kavitha Lakshmi

Precise evaluation remains the foundation of successful cataract surgery and optimal IOL selection. Small 
steps toward precision translate into large differences in patient satisfaction and surgical reputation.

Preoperative Evaluation Essentials
Ÿ Perform a thorough retinal evaluation - subtle macular pathology can easily be missed; make OCT a 

routine part of your preoperative work-up.
Ÿ Assess and treat dry eye disease before biometry for more reliable measurements and consistent visual 

outcomes.
Ÿ Invest in a high-quality optical biometer - accuracy here determines postoperative happiness.
Ÿ Remember: word of mouth from a happy, well-seeing patient is your brand ambassador even in this 

era of Instagram.

Workflow Optimization
Ÿ Do biometry first - before any eye drops or air puff; even minimal corneal surface changes can alter 

results.
Ÿ Use the Barrett TORIC calculator (not Barrett Universal II) initially to assess potential toric need - don't 

rely on a fixed 1D cylinder cut-off; if it suggests toric, go for it.
Ÿ Aim to correct even minimal astigmatism - today's patients expect crisp distance vision without residual 

blur especially for Presbyopia correcting IOLs like Trifocals and EDOF.

Choosing the IOL Wisely
Ÿ Understand the technology difference: know what defines EDOF, "monofocal plus," diffractive, and 

non-diffractive extended range lenses. This helps in both selection and counselling.
Ÿ Use this quick reference table for IOL matching based on astigmatism, patient expectations, and 

comorbidities like post-LASIK eyes:
 It highlights ideal candidates (e.g., EDOF for those who value contrast to good range of vision, and also 

for non pristine eyes like early ARMD, early Glaucoma and Diabetic with good control but prefer 
spectacle freedom without dysphotopsias; trifocals for good spectacle-free near vision in healthy eyes).
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measurements, careful technology selection (guided by tools like the table above), and 
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Ÿ Assess and treat dry eye disease before biometry for more reliable measurements and consistent visual 

outcomes.
Ÿ Invest in a high-quality optical biometer - accuracy here determines postoperative happiness.
Ÿ Remember: word of mouth from a happy, well-seeing patient is your brand ambassador even in this 

era of Instagram.

Workflow Optimization
Ÿ Do biometry first - before any eye drops or air puff; even minimal corneal surface changes can alter 

results.
Ÿ Use the Barrett TORIC calculator (not Barrett Universal II) initially to assess potential toric need - don't 

rely on a fixed 1D cylinder cut-off; if it suggests toric, go for it.
Ÿ Aim to correct even minimal astigmatism - today's patients expect crisp distance vision without residual 

blur especially for Presbyopia correcting IOLs like Trifocals and EDOF.

Choosing the IOL Wisely
Ÿ Understand the technology difference: know what defines EDOF, "monofocal plus," diffractive, and 

non-diffractive extended range lenses. This helps in both selection and counselling.
Ÿ Use this quick reference table for IOL matching based on astigmatism, patient expectations, and 

comorbidities like post-LASIK eyes:
 It highlights ideal candidates (e.g., EDOF for those who value contrast to good range of vision, and also 

for non pristine eyes like early ARMD, early Glaucoma and Diabetic with good control but prefer 
spectacle freedom without dysphotopsias; trifocals for good spectacle-free near vision in healthy eyes).
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