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0. TwoQuestions, TwoIdeas
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Whichpatientsare suitablefor a MIOL?
άThe main indication is the presbyopicpatientέ

Also in:
ÁCataract surgery
ÁRLE for:
ÁDysfunctional Lens Syndrome
ÁHigh ametropia (especially hyperopia)



Whento implanta MIOL?

άIf you can deliver a perfectly 
emmetropiceye at the end of surgery, 

you have no problem implanting a 
MIOLέ

(Robert M. Kershner, MD)

You need a perfect surgery but also:
ÁSelect the good candidate
ÁHave equipment for after-surgery enhancements
ÁBe prepared to managethe unsatisfied patient

άWhenit is possibleto obtain the emmetropiaέ



1. Patient selection
Before the operation: patient selection
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1.1. Anamnesis

ÁOccupationand particular needs such as:

VProfessional driving

VIntensive near vision using

VIǳƴǘƛƴƎΣ hƭȅƳǇƛŎ ǎƘƻƻǘƛƴƎΧ

ÁPersonalityand mental disorders:
VHigh demand and expectations

VProblems to be adapted, obsession

VMedication (dilates pupil)

ÁGeneral healthproblems:
VDiabetes

VAge: advanced senility?

VCataractold patientsusuallyverypleased

άThe first contact establishes doctor-patient 
ǊŜƭŀǘƛƻƴǎƘƛǇΧŀƴŘ ƻōǘŀƛƴ ƛƳǇƻǊǘŀƴǘ Řŀǘŀ ά



1.2. Diagnosis and prognosis

ÁDiagnosis:
o Presbyopia

o Ametropia

o Level

ÁSpecific features:
o Dry eye

o Ambliopia

ÁPrognosis:
o Near/Intermediate/Distance visions

o Glassesindependence

o Dissatisfactioncauses

9ȄǇƭŀƛƴΥ άWhat happens, why it happens and what Ŏŀƴ ǿŜ ƻōǘŀƛƴέ



1.3. Informationand InformedConsent
άExhaustive ƻǊŀƭ ŀƴŘ ǿǊƛǘǘŜƴ ƛƴŦƻǊƳŀǘƛƻƴέ

ÁInformation:
ÁCustom explanation

ÁMedical report

ÁInformed Consent:
ÁEndorsed by Scientific Society

ÁPersonalized

ÁAttached  Information:

ÁάMultifocal visionέ



1.4. Follow-up
ά9ǎǘŀōƭƛǎƘ ŀ protocol and report on the post-op evolutionέ

ÁImmediate Post-op:
ÅInflammation, IOP, Lens positionΧ

ÁVisual and refractive evolution:
ÅProtocol: next day, 1 week, 1 month, 3 month

ÁEnd of surgical process:
ÅOutcomes

ÅSatisfaction

Ådissatisfactioncauses

ÅMedical report



2. Pre-operativeevaluation
Before the operation: standard patient evaluationŀƴŘΧ
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2.1. Standard exploration

Visual acuity (near, intermediate, distance)

Refraction (near, intermediate, distance)

IOP

Biomicroscopy

Ocular motility (Kappa angle, dominance)

Pupillometry

TBUT

Pachimetry

Corneal Topography

Endothelial Count

Fundus exploration (OCT)

άLenssurgery is also refractive surgery and it is
necessaryto perform the estandarŜȄǇƭƻǊŀǘƛƻƴέ



2.2. Surface disease

Rule-out:

ÁCorneal Fuchs dystrophy

ÁSevere dry eye

ÁCorneal scars, infiltrates

ÁCorneas non-suitable for laser correction (KC)

Corneal Topography and 

Endothelial Count are 

mandatory!

άLǘ ƛǎ ŜǎǎŜƴǘƛŀƭ ǘƻ ǎǘǳŘȅ ƻŦ ǘƘŜ ƻŎǳƭŀǊ ǎǳǊŦŀŎŜέ



2.3. Pupilsize

ÁYouneed a pupil that is small enoughwhen
accommodatingand not very large by night
to avoidhalosandpermit reading

ÁEvaluatepupil function, donΩt seethe patient
after dilation

άwŜŀƭƭȅis important the size and the
pupillaryŦǳƴŎǘƛƻƴά



2.4. Kappa angle

ÁDiffractive lenses tolerate better the kappa 
angle than refractive lenses.

ÁIn patients with a larger angle k, the choice to 
implant a trifocal IOL should be carefully 
evaluated. 



2.5. Fundusevaluation

ÁEpiretinalmembranes: easyto overlookand can
progressfasterafter surgery

ÁPatient with moderate stable macular disease:
expectlessdistanceand near VAand inform the
patient accordingly

άaŀƴŘŀǘƻǊȅin intraocularǎǳǊƎŜǊȅέ

Performroutine macularOCT
(next to a good fundus examination)



2.6. Accuratebiometry

ÁUse optical interferometry

(if necessary: immersion biometry)

ÁPersonalize lens constants  by studying deeply 
your first cases with every new lens

ÁRecalculatelens power for the second eye if 
inaccurate first eye result (account for half the 
error)

ÁUse new generationformulae such as Haigis, 
Olsen and Barret. SRK-T preferred in myopic, 
Hoffer-Q in hyperopic

ά {ǇŜŎƛŀƭ ŀǘǘŜƴǘƛƻƴ ǘƻ ǘƘŜ Lh[ ŎŀƭŎǳƭŀǘƛƻƴέ 



2.7. Astigmatismcorrection

ÁWhat to do with the previous or induced 
astigmatism (SIA & TIA)

ÁSkill one or more techniquesand 
have them available: AK and LRI, 
(manual or femtosecond), Lasik, 
PRK, toric lenses

ÁConsider  cornealastigmatism 
(anterior and posterior)

ÁConsider  toric implant: >? D 
astigmatism

ά!ƭǿŀȅǎ Ǉƭŀƴ ƛƴ ŀŘǾŀƴŎŜ the 
management of astigmatismέ 



2.8. Refractiveerror

ÁBetter: hyperopicthat only wear glasses for reading

ÁWorse: myopicthat take glasses off for reading

üAttention  to very  myopic  eyes

üBe careful  in amblyopic  or anisometropic eyes

Οˡ̌̓̏want to remove glasses for ̆́̒Π
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3. Implantingmultifocal lenses
Duringthe operation
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3.1. Incision

ÁPlace it in the correct axis(ink-marks if needed at the 
slit lamp)

ÁTake WTWmeasurements into account

ÁIf no astigmatism, make anastigmaticincisions (limbal-
short-temporal)

ÁConsider simultaneous  LRI or AK, or paired incisions

ά.Ŝ ŎŀǊŜŦǳƭΥ Řƻ bh¢ ƛƴŘǳŎŜ ŀǎǘƛƎƳŀǘƛǎƳέ



3.2. Capsulorhexis (CCC)

ÁMust be:

ΥPerfectly centred

ΥPerfectly round

ΥPerfectly sized

ά{ƘƻǳƭŘ ŎƻǾŜǊ ǘƘŜ ŜŘƎŜ ƻŦ ǘƘŜ ƻǇǘƛŎǎέ



3.3. Iris

ÁDonΩt overstretch the pupil, consider using iris hooks if 
IFIS or small pupils

ÁRespect the iris with the phacotip

ÁAvoid iris herniation

ÁAvoid postoperative high intraocular pressure

ά¢ŀƪŜ ŎŀǊŜƻŦ ǘƘŜ ƛǊƛǎέ
ATTENTION to the IFIS



3.4. IOL implant

Ą Caution

ÁBroken/very weak zonulae

ÁBroken/very asymmetric capsulorhexis

ÁBroken lens haptic

ÁCapsular rupture with vitreous loss

άLƳǇƭŀƴǘƛƴƎ ƛƴ-the-ōŀƎέ



4. Post-operativemanagement
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Problems:

1. Lens decentration

2. Refractive residual error

3. Dysphotopsias

4. Blurred vision

5. Dry eye

6. Posterior capsule 
opacity

Unhappy patient

Happy patientNo complications,  good 
result

Neuroadaptation!



5. Ourstudy(methods)
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5.1. Inclusioncriteria

ÇProspectivestudy
Á Multicenter , ClinicaBaviera, Spain
Á Multi surgeon
Á Performedin accordancewith the principlesof the Declarationof Helsinki
Á Approvalfrom the/ƭƤƴƛŎŀBavieraMedico-LegalCommittee
Á InformationandInformedConsent

Ç Age < 70
Ç Refractionpre-op: sph. ς6,00 to +6,00D,cornealastigmatism< 2,50D
Ç Bilateral implant
Ç RLEor cataractwith phacoemulsification
Ç Target emmetropia in both eyes
Ç Follow-up җ1 month

Ç Exclusion criteria: amblyopia, previous corneal surgery, clinically significant corneal

endothelialdystrophy, historyof cornealdisease, historyof retinal detachment,neuro-ophthalmic
disease,pregnancy,andintraoperative or postoperativecomplications



5.2. Pre-op evaluation(exaustive)

ÅRefractive status

ÅUncorrected distance visual acuity (UDVA) 
(Snellentest)

ÅCorrecteddistancevisual acuity(CDVA)

ÅUncorrectedintermediatevisual acuity
(UIVA) at 80 cm (Jaegertest)

ÅUncorrectednearvisual acuity(UNVA) at 40 
cm (visual acuities were tested under photopic
conditions,  at approximately  85 cd/m2) (Jaeger

test)

ÅCornealtopography

ÅPupillometry

ÅOcular surface (TBUT and Schirmertest)

ÅSlit-lamp and eye fundusevaluation

ÅEndothelial cell count analysis 

ÅOptical biometry by partial coherence 

interferometry (PCI)

ÁOCT macular



5.3. Post-op evaluation

Follow-up assessment within 24 hours of the surgery, and then 5ς7 
days, 1 month, and 3 months postoperatively

Ocular status and IOL position

Visual acuityand refractiveoutcomes
UDVA mono & binocular

CDVA mono & binocular
UIVA mono & binocular
UNVA mono & binocular
CDIVA mono & binocular
CDNVA mono & binocular

ContrastSensitivity
Defocuscurve
Aberrometry

άFollow-up accordingto protocolέ



5.4. Satisfactionevaluation

üPatient satisfaction data derived from the
ClínicaBavieraSatisfactionQuestionnaire



6. Ourstudy(preliminaryresults)
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6.1. Record and analysis

üThe data is obtained from the central computerizedmedical file
system, Clínica Baviera

üRoutine pre-op and post-op outcomesand complicationswere collected and
analyzed

üResultsare expressedasthe mean± standarddeviation. A Pvalueof lessthan
.05wasconsideredstatisticallysignificant

üStatistical calculations were performed using R software version 3.2.1.
Preoperativeoutcomeswere comparedwith postoperativeresultsusinga paired
test



6.2. Pre-operativeData
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6.2.1. Pre-operativeData (averageage)

Variable N Min Max Mean SD Median Q25 Q75

Age(years) 74 36 70 56.84 7.48 56 52 62



6.2.2. Pre-operativeData (refraction)

Variable N Min Max Mean SD Median Q25 Q75

Sphere(D) 148 -6.25 7 1.51 2.5 1.75 0.5 3

Cylinder(D) 148 -2.5 0 -0.6 0.49 -0.5 -0.75 -0.25

SphericalEquivalent(D) 148 -6.5 6.62 1.22 2.52 1.44 0.31 2.72



6.2.3. Pre-operativeData(AL, IOL power)

Variable N Min Max Mean SD Median Q25 Q75

AL (mm) 148 20.29 26.43 22.97 1.16 22.81 22.19 23.68

IOL power (D) 148 12.5 29.5 22.92 3.44 23 20.88 25



6.2.4. Pre-operativeData (vision)

Variable (logMAR) N Min Max Mean SD Median Q25 Q75

UNVA (monocular) 148 0 0,7 0,33 0,25 0,15 0,15 0,52

UIVA (monocular) 148 0,7 0,7 0,7 0,7 0,7 0,7

UDVA (monocular) 148 0 1,7 0,63 0,47 0,52 0,3 0,8

CDVA (monocular) 148 -0,03 1,3 0,06 0,15 0,01 0 0,05



6.2.5. Pre-operativeData (vision)

Variable (logMAR) N Min Max Mean SD Median Q25 Q75

UNVA Binocular 74 0 0,7 0,24 0,23 0,15 0,15 0,3

UIVA Binocular 74 0,3 0,7 0,5 0,28 0,5 0,4 0,6

UDVA Binocular 74 0 1,7 0,46 0,41 0,4 0,21 0,7

CDVA Binocular 74 -0,08 0,52 0,03 0,09 0 0 0,01



6.3. Post-operativeData

Visual and refractive results 
after surgery
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6.3.1. Post-operativeData (refractive)

Variable N Min Max Mean SD Median Q25 Q75

Sphere(D) 96 -2,5 1 -0,06 0,51 0 -0,25 0,25

Cylinder(D) 96 -1,75 0 -0,38 0,38 -0,25 -0,75 0

SphericalEquivalent(D) 96 -2,88 0,75 -0,25 0,52 -0,12 -0,5 0

Final spherical equivalent next to zero



6.3.2. Post-operativeData (Spherical Equivalent)

96 % the SE in plus minusone
diopter



6.3.3. Post-operativeData (visual acuity monocular)

Monocular(n 96) Min Max Mean SD Median Q25 Q75

UNVA (LogMAR) 0 0,52 0,12 0,09 0,1 0,1 0,15

UIVA (LogMAR) 0 0,52 0,23 0,14 0,15 0,15 0,3

UDVA (LogMAR) 0 0,7 0,06 0,1 0,04 0 0,08

CDVA (LogMAR) 0 0,1 0,02 0,03 0 0 0,02

Excelentresultsin monocular visual acuityin the tree distances



6.3.4. PostoperativeData (visual acuity binocular)

Binocular Min Max Mean SD Median Q25 Q75

UNVA (LogMAR) 0 0,15 0,07 0,06 0,1 0 0,1

UIVA(LogMAR) 0,1 0,52 0,21 0,13 0,15 0,15 0,3

UDVA(LogMAR) -0,08 0,15 0,01 0,03 0 0 0,02

CDVA (LogMAR) -0,08 0,05 0 0,02 0 0 0



6.3.4. Post-operativeData (Efficacyand safety monocular)

Monocular(n 96) Min Max Mean SD Median Q25 Q75

Efficacy 0,2 18 1,22 1,79 1 0,92 1,04

Safety 0,82 19 1,34 1,9 1 1 1,07

Excellent efficacy and safety indexes



6.3.6. Post-operativeData (efficacy)

Higheficcacyresults



6.3.7. Post-operativeData (safety)

Highsafety results



6.4. Satisfaction Data

Subjective results



6.4.1. Satisfaction Data(reading)

Verygood:  73.33%
Good: 26.67%

All the pacientsreportedreading
well or verywell
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6.4.2. SatisfactionData (computer)

Verygood:  66.67%
Good: 33.33%
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6.4.3. SatisfactionData (driving)

Verygood:  73.33%
Good: 26.67%
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6.4.4. SatisfactionData (night driving)

Insecurity:  6.67 %
Stopped: 0 %

A highpercentageof patientsfelt drivingat night
wasthe sameor better than beforesurgery

No patient stoppeddriving
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6.4.5. SatisfactionData (night vision)

Sameor better
66.67%

A high percentageof patientshadequalor
better night vision
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