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ÁAstigmatic : 30% of the population

ÁMean age and quality of life: increase 

ÁGame- changer in management of astigmatism

ÁStability and predictability

ÁMay benefit:

ĞPatients with an astigmatism >= 1.00 D

ĞPost - PK astigmatism

ĞWith caution but possibly in KC, some irregular 

astigmatisms

Toric IOLs

(Goggin M, Arch Ophthalmol 2011)



Patient Selection
ÁExpectations : realistic

ÁPromises : positive, admit possible residual 
astigmatism

ÁMultifocal toric: double care

ÁAnterior corneal surface:
Ğ Regular astigmatism

Ğ Beware of highly irregular astigmatism

Ğ Beware of excessive high order aberrations

ÁTear film
Ğ Topography hampered by irregular tear film

Ğ Dry eye (punctate keratopathy)

ÁOcular surface disease: treat before proceeding
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Planning Refractive Target
ÁVisual target

ÁStay on myopic side but emmetropia is goal

ÁMaintain visual habits (i.e., myopia)

ÁAR astigmatism myopia: certain amount of 
near vision provided by astigmatism

ÁSome remaining astigmatism is commonly
present :

ĞNonzero astigmatic targets

ĞVariability of axis

ĞPower effects of surgical incisions

ĞUnderestimation of the corneal plane cylinder
power of the IOLs by the manufacturer

(Goggin M, Arch Ophthalmol 2011)



Toric IOLs: How
ÁSubjective refraction

ÁAccurate biometry

ÁCorneal topography

ÁScheimpflug imaging

ÁAberrometry (wavefront)

ÁPupillometry, angle K

ÁAccurate IOL calculation

ÁPreoperative axis determination

ÁAccurate intraoperative alignment
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Planning Astigmatism Correction

ÁSubjective astigmatism

ĞMay be influenced by lens astigmatism or 
aberrations

ÁCorneal astigmatism : Toric IOLs

1. Anterior corneal surface measurement

ÅCorneal topography

2. Posterior corneal surface measurement

ÅScheimpflug imaging

3. Aberrometry

ÅVerifies internal astigmatism and aberrations

4. Surgically induced astigmatism

ÅKnow your SIA fabrizio@camesasca.com



ÁMajor responsible of ocular astigmatism

ÁTopography measurements:

ĞPlacido - ring distances

ĞCorrect head positioning

ÀBeware of head tilt ( eye: no goniometer !)

ÀExpose eye to eliminate nose and eyebrow shadow

ĞTear film irregularities or dry eye may alter 
images

ÁVerify reliability: repeat

ÁPerform topography on all

cataract patients

(i.e., identify KC)

Anterior Corneal Surface Astigmatism



ÁPosterior corneal surface contributes to 
corneal optics in a nonnegligible way

ÁGenerally minor, occasionally high

ÁVerify !

ÁScheimpflug imaging

ÁCorrect head positioning

ÁVerify reliability: repeat

ÁIdeally, Scheimpflug on all cataract 
patients

Posterior Corneal Surface Astigmatism

(Preussner PR, Cataract & Refractive Surgery Today, Jul/Aug 2014)



Butƛ is it all so easy ?
ÁWrong belief no. 1: Corneal astigmatism is stable throughout life

ĞCorneal astigmatism in healthy subjects changes from with the 

rule (WR) to against the rule (AR) as years go by. 

Ğ-0.30 D in 10 yrs

(Hayashi K, Am J Ophthalmol 2011)

ÁWrong belief no. 2: power of posterior corneal surface is really not 

important 

À0.50 D  AR in WR corneas 

À0.30 D AR in AR corneas 
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(Koch DD, J Cataract Refract Surg.2013 Dec;39(12):1803 - 9)



Astigmatism, Cornea and Age
1. Significative Trend towards ARastigmatism with 

increase of age both for anteriorcorneal 

astigmatism and for total astigmatism ( mean: -

0.18 D e -0.16 D/5 yrs, respectively)

2. Significative Trend towards WRastigmatism for 

posteriorcorneal astigmatism (mean: 0.022 D/5 aa). 

(Ho JD, Cornea 2010)
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Astigmatism and Cornea

ÅAnteriorCornea and total corneal values:

ÅWR astigmatism decreases with age

Åoblique and AR astigmatism increase with 

age

ÅPosterior Cornea :

Åthe majority of eyes has AR astigmatism in 

all age ranges 
(Ho JD, Cornea 2010)
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Conflict
1. Check posterior corneal surface astigmatism, and take it 

into account

2. Slightly less correction of  WR anterior corneal astigmatism:

Å Have 0.50 D  AR astigmatism in posterior cornea

Å Slightly more correction of AR anterior corneal astigmatism:

Å Have 0.30 D AR astigmatism in posterior cornea

Å Pentacam and Galilei measurement do not support this yet

Å IOL imprecise alignment may play a role
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(Koch DD, J Cataract Refract Surg.2013 Dec;39(12):1803 - 9)

(Holladay JT, Eye World, Aug 2013)



4ÈÕÓȣ

ÅASCRS 2012: Douglas Koch, MD

ÅBaylor nomogram

ÅLeave a small amount of WR 

astigmatism (0.25 D, at most 0.50 D)

ÅEven if changes take place with 

time, patients want to have good 

vision now
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ÁWrong belief no. 3: sutureless cataract 

srgrey, with temporal incision, induces WR 

astigmatism

ĞTrue for a certain amount of time: corneal 

astigmatism after surgery shows the same change 

from WR to AR observed in healthy subjects (10 

year study)

(Hayashi K, Am J Ophthalmol 2011)
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Å SN60TT AcrySof IQ Toric

1. Posterior toric lens surface

2. Anterior aspheric surface

3. Range: 1.50 Ƶ3.00 cyl

Types of Available Toric IOLs

Å AcrySof IQ ReSTORToric

1. Biconvex, apodized diffractive aspheric toric

2. Range: 1.00 Ƶ3.00 cyl

Å Zeiss AT TorBi 709 M toric IOL

1. Bitoric aspheric (prolate)

2. Equally convex optic

3. Hydrophilic acrylic, hydrophobic 

Surface

4. Range: +1.00 - +12.00 cyl

Å Zeiss AT Lisa 909 M toric IOL

1. Diffractive multifocal



Types of Available Toric IOLs
Á Tecnis multifocal toric 1 - piece ZMT

Á Biconvex, anterior toric aspheric surface

Á Range: 1.00 Ƶ4.00 D cyl

Á Finevision toric

Á Aspheric, diffractive trifocal

Á 25% hydrophilic acrylic

Á Square edge

Á Incision size: 1.8 mm

Á ANKORIS

Á Biconvex aspher

Á - 0.11 mu SA

Á 26% hydrophilic acrylic

Á Range: 1.50 Ƶ6.00 cyl



Types of Available Toric IOLs

Á Aspheric Bi - Flex T (677 TA)

Á Aspheric hydrophilic acrylic 

Á Mono- or bitoric

Á 25% water content

fabrizio@camesasca.com

Á Bausch & Lomb enVista

Á Hydrophobic acrylic IOL

Á Aberration free

Á Glistening - free



Review of the Literature

ÁCyl reduction: 2.05 D

Preop D Postop D Eyes Toric IOL Author Year Journa
l

1.60 
± 1.20

0.40 
± 0.60

230 AcrySof Gayton JL 2011 JRS Simple and 
complex

1.70 
± 0.4 

0.4 ± 0.4 234 AcrySof Ahmed II 2010 JCRS bilateral

4.6 ± 2.3 1.12 
± 0.9

68 MicroSil Dick HB 2006 Klin
Monbl

4.00 
± 1.10

0.55 
± 0.60

19 AcrySof
SN60T

Cervantes -
Coste G

2012 JRS

2.39 
± 1.48

- 0.49 
± 0.53

284 AT Lisa 
909M

Bellucci R 2013 JCRS

1.93 
± 0.90

0.30 
± 0.54

30 Bi - Flex T Bachernegg
A

2013 JCRS

2.17 
± 0.41

0.73 
± 0.45

30 AcrySof TT Toto L 2013 JCRS



ÁMean UCVA (2010 - 2013): 0.19 logMAR

Review of the Literature

UCVA
logMAR

MOS Eyes Toric IOL Author Year Journal

0.33 ± 0.18 13.3 30 AcrySof Toric Kim MH 2010 KJO

0.2 6 30 AcrySof Toric 
SN60TT

Koshy JJ 2010 JCRS

0.13 ± 0.10 3 40 AcrySof SN60T Mingo- Botin D 2010 JCRS

0.23 ± 0.23 4 33 Rayner T - Flex 
623T

Entabi M 2011 JCRS

0.16 ± 0.22 6 284 AT Lisa 909M Bellucci R 2013 JCRS

0.11 ± 0.09 3 19 AcrySof SN60T Cervantes - Coste G 2012 JRS

0.05 ± 0.12 3 30 Bi - Flex T Bachernegg A 2013 JCRS

0.20 6 30 AcrySof T Toto L 2013 JCRS

0.3 3 72 AcrySof SN6At, AT 
Torbi 709M

Scialdone A 2013 JCRS



Review of the Literature
ÁIOL Alignement

% > 
± 5°

% > 
± 10°

Eyes Mos Toric IOL Author Year Journa
l

91.1 100 161 6 AcrySof Ahmed II 2010 JCRS bilat

90 99 100 1 AcrySof 
SN60T

Chang DF 2008 JCRS

70 90 90 1 AA4203 Chang DF 2008 JCRS

85 99 68 3 MicroSil Dick HB 2006 Klin 
M.

100 40 2 Tecnis T, 
AcrySof IQ T

Ferreira 
TB

2012 JRS

37.0 26 3 Staar 
silicone

Chua WH 2012 JCRS

95.8 284 6 AT Lisa 909M Bellucci R 2013 JCRS

61.1 36 3 AcrySof 
SN6AT

Scialdone 
A

2013 JCRS

66.6 36 3 AT Torbi 709 
M

Scialdone 
A

2013 JCRS



ÁMean IOL rotation: 4.45 °

Review of the Literature

Mean
rotation

°

Eyes Mos IOL Author Year Journal

3.35 
± 3.41

100 1 SN60T, Chang DF 2008 JCRS

5.56 
± 8.49

90 1 AA4203 Chang DF 2008 JCRS

3.15 
± 2.62

20 2 Tecnis Ferreira TB 2012 JRS

3.25 
± 2.04

20 2 AcrySof 
IQ T

Ferreira TB 2012 JRS

4.23 
± 4.28

24 3 AcrySof Chua WH 2012 JCRS

9.42 
± 7.80

26 3 Staar 
silicon

e

Chua WH 2012 JCRS

2.12 
± 3.45

30 3 Bi - Flex 
T

Bachernegg
A

2013 JCRS



Review of the Literature

ÁInduction of refractive defect

ÁMisalignement of toric IOL:

Ğ10° error: 34% error

ĞReduction in astigmatic correction

ĞHyperopic spherical change

ĞAstigmatic rotation

ÁToric IOL rotation of less than 
10° changed eye refraction of less 
than 0.50 D

Jin H, J Cataract Refract Surg 2010

Felipe A, J Cataract Refract Surg 2011



Alignment Error

+5.75 - 1.75 (25) +1.00 - 2.75 (26) +0.00 - 0.75 (79)



Review of the Literature

ÁCommonly used three - step ink -
marker procedure: mean error 

in IOL placement: 5°

Visser N, J Cataract Refract Surg 2011
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Personal Results

ÁPrecise intraoperative toric IOL 
axis orientation:

ĞMay be haphazardous

ĞComplicated

ĞTime- consuming

ĞEvery degree of misalignement leads 
to residual astigmatism and sphere

ÁLimbal vessels pattern may be a 
precise referral structure for 
proper axis alignement.
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