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Introduction 

• DD and SiHy lenses historically prescribed 

predominately for simple ametropia 

• In recent years DD and SiHy lenses for 

astigmatism and presbyopia have been introduced 

• In this lecture we will review: 

– SiHy and DD toric and presbyopic lenses 

– the benefits of these lens types  

– similarities and differences between lens types 

– pearls for clinical success 
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Toric Lenses 
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Prevalence of Astigmatism 

Young G. Prevalence of Astigmatism in relation to Soft Contact Lens Fitting. Eye & CL 2011; 37: (1) :20-25. 

• 11,624 aged 8 to 70 

• In at least one eye: 47.4% (≥0.75D), 31.8% (≥0.75D) 

• In both eyes: 24.1% (≥0.75D), 15% (≥0.75D) 

• Estimated that 1/3 of all wearers require toric lenses 
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Astigmatism and contact lenses 

Morgan et al. International Contact Lens Prescribing in 2011. CL Spectrum January 2012 
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Interactive Question 

? 
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Case example 

• 16 year old female 

• No previous CL experience 

• Manifest refraction 

– OD -2.00/-0.75 X 180 20/20 +1 

– OS -2.25/-0.75 X 175 20/20 +2 
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What would you prescribe? 

1. RGP lenses 

2. Daily disposable spherical lenses 

3. Silicone hydrogel spherical lenses 

4. Daily disposable toric lenses 

5. Silicone hydrogel toric lenses  
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Does astigmatism matter? 

0.75 of astigmatism uncorrected 

Computer graphic simulation supplied by Serge Nickolich Baum Printing Inc. 
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Does astigmatism matter? 

0.75 of astigmatism fully corrected 

Computer graphic simulation supplied by Serge Nickolich Baum Printing Inc. 
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Dispelling the myths… 

• Higher modulus SiHy lenses 

– do not “mask” astigmatism 

• Front surface aspheric lenses  

– May decrease other aberrations (not 

astigmatism) 

– if these aberrations are significant, effect on 

vision can be positive 

– residual astigmatism remains uncorrected 

Snyder C, Talley DK: J Am Optom Assoc 1989 

Morgan PB, Efron SE, Efron N, Hill EA: Optom Vis Sci 2005 

http://www.allaboutvision.com/asp/bannerredirect.asp?id=1186
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WHICH toric lens to fit? 

Soft toric lens choices 

SiHy toric lenses DD toric lenses 
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Which lens type? 

• Long wearing hours 

• Long term ocular 

health 

• Reduced redness 

• Napping 

• Overnight wear 

• High Rx  

• Convenience 

• Infrequent wearers 

• Shorter WT 

• Avoid contamination 

• Avoid solution sensitivity 

• Allergy sufferers 

• Reduced infection risk? 

 

SiHy toric DD toric 
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Overnight swelling: Toric lenses 

Dumbleton K, Moezzi A, Fonn D, Simpson T: Comparison of overnight corneal swelling 

induced by lotrafilcon B toric versus alphafilcon A toric lenses. Contact Lens And Anterior Eye 

2006; 29;4: 193. 
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Current SiHy Toric 

Lenses 
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SiHy torics 
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Acuvue Advance / Oasys for 

Astigmatism 

• Accelerated stabilization 
– Thin zones superiorly and inferiorly (“double slab-off”) 

– 4 zones of increased slope / thickness 

– 4 active zones in total  

– work with the eyelids during blink (zipper effect) 

 



09/01/2012 

4 

Centre for Contact Lens Research 

Prism ballasted torics 

• Prism ballast 

• 1-1½ PD base down over (entire) lens 

 

 

Lens rotation  Č forces act Č  lens stabilised 
Centre for Contact Lens Research 

PureVision toric 

• Modified prism ballast design 

• Inferior slab off 

• 360° comfort chamfer (1) 

• Balanced vertical thickness profile (2) 

• Prism free optic zone (3) 

• Anterior aspheric optics (4) 

 

PureVision 2 toric 

• High Definition optics (reduced SA) 

• Auto Align Design (peri and prism ballast) 

• Comfort Moist (thin, rounded edge and packaging additives) 
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Biofinity / Avaira toric 

• Wide ballast band 

– completely encircles the optic zone 

– Location and thickness optimized for lens/lid interaction 

– Consistent across power range 
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Constant Contour Edge 

ÅProvides excellent comfort 

Three Scribe Marks 

ÅScribe marks at 3, 6  

and 9 o’clock make it  

easy to observe lens rotation 

and stability  

ÅThickest points of the lens at 8 and 4 o’clock 

- Minimizes interaction with the lower lid for excellent comfort3 

- Maximizes oxygen transmission at 6 o’clock3 

- Exceptional stability, consistent rotation and fit performance4 

Breakthrough Precision Balance 8|4Ê Design 

Wide Optic Zone 

ÅProvides excellent acuity1 

ÅLow amount of prism in the optic 

zone to reduce thickness and 

maximize Dk/t2 

1. CIBA VISION data on file, 2005  2. CIBA VISION data on file, 2005 

3. CIBA VISION data on file, 2006  4. CIBA VISION data on file, 2005 

AIR OPTIX™ for Astigmatism 
• Prism ballast 

• Thickest parts of lens at 8 and 4 o'clock 
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Video of stabilization 
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Prevalence of cylinder – proportion of 

astigmatic patients 

Sue Cockayne and Howard Griffiths. Optician 2011 

Data from Young G. Eye & Contact Lens, 2011; 37: (1) :20-25. 
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Prevalence of axis – proportion of 

astigmatic patients 

Sue Cockayne and Howard Griffiths. Optician 2011 

Data from Young G. Eye & Contact Lens, 2011; 37: (1) :20-25. 

Centre for Contact Lens Research 

SKUs required 

Young G. Prevalence of Astigmatism in relation to Soft Contact Lens Fitting. Eye 

& Contact Lens, 2011; 37: (1) :20-25. 
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Current DD Toric Lenses 
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DD Toric lenses 
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Lens markings 
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Fitting pearls for soft 

toric lenses 
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   Axis alignment of trial lens 

• Rotational position in primary gaze 

• Rotational stability in different gaze directions 

• Rotational recovery following forced mislocation 

 Vertical lighting column can be rotated 
Beam rotation shown on gauge (degrees) 
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Axis alignment of trial lens 

Centre for Contact Lens Research 

   Axis alignment of trial lens 
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    Axis alignment of trial lens 

On some slit-lamps,   

measuring the rotation  

of slit beam is not possible.  

But we can visualize rotation 

 as clock hours 

 - where each clock hour = 30º 

 
=30º 
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Compensation for axis alignment 

• Rotation is the most commonly viewed angle of 

the lens markings in straight ahead gaze. 

 

Rotation is acceptable if it is consistent 
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Compensation for axis alignment 

Rotation to the Left 
Add rotation to axis 

Rotation to the Right 
Subtract rotation to axis 

L A R S   rule 
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Over-refraction 

• Assess spherical over-refraction to 

determine if VA can be improved  

– e.g. if over-refraction is -0.50 DS, then add 

this to the trial lens power for final lens 

• If vision not optimal with spherical over-

refraction 

– empirical power calculation 

– sphere/cyl over-refraction? 

– toric lens power calculators? 
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Second trial lens / ordered lens 

• New lenses inserted or 

ordered 

• to compensate for off-

axis rotation and over-Rx 

• should locate in same 

place as original 

diagnostic lens 
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Multifocal Lenses 
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Why bother with presbyopes? 

 

• Presbyopia affects approximately 90 million adults in the USA alone 
 

• About one in four patients seen by optometrists! 
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*CIBA VISION® data on file, 2005. 

Contact lens wearers drop out  

with presbyopia 
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91% of current contact 

lens wearers age 35 to 

55 are committed to 

continuing with contact 

lens wear.1 

1. Edmunds and Reindel (2003), as cited in Tan, J. Contact Lens Options for Presbyopia. 

http://www.siliconehydrogels.org/editorials/previous_editorial_jackie_tan.asp 

  

But do they want to continue  

wearing contact lenses? 
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– ñGen-Xò (born 1964 - 1971) 
 

• Next generation of new and emerging 

presbyopes 

• They don’t “look” old enough… 

 

 

 
 

 

 
 

 

• Highly motivated to preserve both visual 

function and youthful appearance 

 
 Studebaker J.  “Soft Multifocals: Practice Growth Opportunity”  Contact Lens Spectrum June, 2009. 

Next generation of new  

and emerging presbyopes 
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Presbyopia in the U.S. 

In the U.S. 42%, or 135 

million people  will be 

presbyopic by 2020!1 

1. Tan, J. Contact Lens Options for Presbyopia. http://www.siliconehydrogels.org/editorials/previouseditorial_jackie_tan.asp 
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Presbyopic CL requirements 

• Immediate optical clarity for: 

– Distance 

– Intermediate 

– Near 

• Translating designs: 

– RGPs - but discomfort is a barrier 

– SCLs - inconsistent, unpredictable movement? 

• improvements with new designs?  

http://www.siliconehydrogels.org/editorials/previouseditorial_jackie_tan.asp
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SCL options for presbyopia 

• Distance CL Rx + reading spectacles 

• Monovision 

– one eye is corrected for distance  

– other eye corrected for near 

• Simultaneous lens designs 

– distance and near corrections present 

simultaneously over the pupil 

– requires perceptual adaptation 
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The literature… 

•  Summary of how to correct presbyopia 

• RGPs 

• Monovision 

•  Historical review 

Centre for Contact Lens Research 

Multifocal or monovision? 

• Advantages of monovision 
– ease of fitting 

– high success rate (≈ 75%) 

• Reluctance of practitioners to fit multifocals  
– perceived higher chair time involved 

• Studies show preference for multifocals / bifocals 
– Conventional hydrogels – before SiHy multifocals introduced 

– Situ et al 2003, Richdale et al 2006, Benjamin 2007 
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Multifocal versus monovision 

• ≥ 20/20 DV and NV 

• Low contrast VA not as good as with spectacles 

• Superior stereoacuity with multifocal lenses 

 

 

 

 

 

• 76% preferred multifocal, 24% preferred 
monovision (p = 0.001)  

Richdale et al, Optom Vis Sci 83(5) 2006:266-273.  

Centre for Contact Lens Research 

What do we know about 

multifocal contact lenses? 

Centre for Contact Lens Research 

Simultaneous Vision Lenses 

• Concentric segments 

(spherical) 

 Distance centre segment 

Near segment 

• Progressive optics 

(aspheric) 
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Simultaneous Vision Lenses 

• Concentric segments 

(spherical) 

 Near centre segment 

Distance segment 

• Progressive optics 

(aspheric) 
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Advantages of Simultaneous  

Vision Lenses? 

• Easy to fit 

– DD, 2-week and 1-month replacement  

– Good for larger pupils (emerging presbyopes) 

– Comfortable – equal to single vision CL? 

– Some problems can occur… 
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Potential vision problems with  

 soft multifocal lenses 

Reduction of contrast 

 

ñGhostingò 

ñFlareò 
www.VisionSimulations.com 

Centre for Contact Lens Research 

The quest for the perfect 
presbyopic contact lens! 
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Research activity on Presbyopic Contact Lenses 

Centre for Contact Lens Research 

Multifocal designs 

Currently 21 MF designs available,  

ten years ago there were 10 
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Silicone Hydrogel Multifocals 
Acuvue OASYS 

for Presbyopia 

AIR OPTIX Aqua 

Multifocal 

Biofinity 

Multifocal 

PureVision 

Multifocal 

Manufacturer Johnson & 

Johnson 

CIBA Vision Cooper Vision Bausch & Lomb 

USAN senofilcon A lotrafilcon B comfilcon A balafilcon A 

Dk/t 147 138 142 101 

% Water 38 33 48 36 

Base curve 8.4 8.6 8.6 8.6 

Diameter 14.3 14.2 14.0 14.0 

Power range +6.00 to -9.00 +6.00 to -10.00 +6.00 to -8.00 +6.00 to -10.00 

Reading ADDs Low - up to +1.25; 

Med - up to +1.75 

High - up to +2.50 

Lo, Med, Hi +1.00, +1.50, 

+2.00, +2.50 

Low: ≤ +1.50 

High: up to +2.50 

MRRF 2 weeks 1 month 1 month 1 month 

Wearing schedule DW, up to 6N EW DW, up to 6N EW DW, up to 6N EW DW, up to 30N CW 

Centre for Contact Lens Research 

Acuvue OASYS for Presbyopia 

• “Stereo Precision 

Technology” 

• Combination of 

concentric ring and 

aspheric back surface 

design 

• Lo, Med, High adds 

available 
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PureVision Multifocal 

• Aspheric front surface 

• Wide-intermediate 

power profile  

• Centre-near aspheric 

design  

• Rounded-edge profile 

• Low and high adds 

available  

Centre for Contact Lens Research Centre for Contact Lens Research 

AIR OPTIX Aqua Multifocal 
• Aspheric back surface design 

• Centre-near - 3 ADD powers 

Centre for Contact Lens Research 

Design differences 
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Biofinity Multifocal 
• 2 different optical designs 

– D and N 

• Low ADDs (+1.00, +1.50) 

– D lens in both eyes 

• Higher ADDs (+2.00, +2.50) 

– D lens in dominant eye 

– N lens in non-dominant eye 

– More like “modified 

monovision”? 
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Who to fit? 
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Need to be proactive 
• Survey of 500 presbyopic patients1 

– Only 8% of current CL wearers reported 

being told about multifocal CLs when first 

complaining about their near vision 

– Once informed, one-third of regular CL 

wearers and monovision patients were 

likely to try them … 

– But, one-third would go to another 

practitioner if their current practitioner did 

not inform them of multifocal options 

 

1.   Studebaker J.  “Soft Multifocals: Practice Growth Opportunity”  Contact Lens Spectrum June, 2009. 
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Who to fit? 

• Emerging presbyopes 

– Myopes 

– Hyperopes 

– Emmetropes 

• Current single vision CLs with readers 

• Current monovision wearers 

– Visual compromise 

– Increase in ADD required 

• Presbyopic lapsed wearers 

 

X 

X 

X 

 

 

X 

X 

 

X 

 

X 
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Set realistic expectations 
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Motivation and Expectations 

• Motivation 

– Time and money 

• CL fitting is a process, not completed in 1 visit 

• Multiple visits result in higher professional fees 

• Ensure patient is aware of annual cost of lenses 

• Compare cost to progressive spectacles 

• Expectations 

– Any presbyopic correction is not as good as natural accommodation 

• Set realistic VISUAL goals (one or two) and monitor progress 

• Supplemental spectacles or back up glasses for some activities 

• Emphasize importance of appropriate lighting 

– Remind patients of what they can see not what they cannot see 

– Encourage patients to be open minded and have patience 
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How to fit multifocal lenses 
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Fitting multifocals 

• Up to date Rx 

– Prescribe maximum “plus”  

– Best results with ≤ 1.00DC 

– Measure binocular VA (DV + NV) 

• Test for dominance 

– Blur, framing or pointing 

• Start with full distance Rx 

– Best sphere for astigmats 

– correct for vertex distance 
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Choice of ADD? 

• Use the “least” add 

• Follow the fitting guide! 

Centre for Contact Lens Research Centre for Contact Lens Research 

Follow the fitting guide… 

• Fitting is not always 

intuitive 

• Based on extensive 

pre-market clinical 

studies 

• Designed to maximize 

success and minimize 

chair time! 
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Assessing the lenses 

• Allow time to settle 

• 10 to 15 minutes 

• Lenses should centre well  

• Adequate movement 

Centre for Contact Lens Research 

Measuring VA 

• Evaluate visual acuity in normal room illumination 
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Assessing vision 
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Is it better… 

1 2 or 

Centre for Contact Lens Research 

Refining the Rx 

• If DV or NV is unsatisfactory 

– binocular over-Rx on each eye using flippers 

– or handheld ophthalmic lenses in 0.25 D steps 

– encourage plus 

Centre for Contact Lens Research 

Refining the Rx 

• Binocular over refraction 

• If not plano 

– use another trial lens 

– same ADD power 

Centre for Contact Lens Research 

Interactive Question 

? 

Centre for Contact Lens Research 

Interactive Question 

When fitting a new presbyope with 

multifocal contact lenses, how long do you 

trial these lenses to determine success? 

  

1. 15 minutes 

2. 4-6 hours 

3. 1 day 

4. 4-6 days 

5. 2 weeks 
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Short vs long fitting trials 

• Reviewed effectiveness of trial fitting to 88 subjects: 

• Short term assessments are unrepresentative of lens performance 

• Acuity based measures are insensitive indicators of performance 

• Subjective ratings appear to be more sensitive 

 

Eye & Contact Lens – Vol 35 (3), 144-148 
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How are SiHy MF lenses 

performing? 

Centre for Contact Lens Research 

Dr. Jill Woods 

Centre for Contact Lens Research 

Clinical trial at CCLR 

• Design 

– Randomised, 1-week wear 

– Air Optix MF (LO add), MonoV, distance only & 

habitual Rx 

• Participants (n=50) 

– Age 35 to 50 years, current soft CL wearers, but no 

experience using a near correction 

– 25 were symptomatic of near visual difficulty 

• Key measures 

– Objective vision measures 

– Subjective ratings 

 Centre for Contact Lens Research 

 

Screening and Fitting 

  25 asymptomatic participants 25 symptomatic participants   

  

4 Phases  

Randomized order of lens wear (1 week per lens) 

CIBA Bifocal #27   Habitual Lens   Monovision   Optimized Lens   

  

  

  

  
  

  
Scheduled visits/activities per 4 phases 

Real world task & 

Visual task / questionnaire (timed) 

  

Day 2 +2/-0  

Begin 7:30 ς 9 pm 
  

Day 5 +1/-0 

  

Any   Day 7   Visual tests and simulations     

Any 

  

 

Day 1   Baseline (dispense) 

Visual tests and simulations 

  

  

Local café 

Home 

CCLR 

       Day                   Time      Schedule / Activity      Location 

  

Real world task & 

Visual task / questionnaire (timed) 

 

CCLR 

Begin 7:30 ς 9 pm 

Repeat for all lens groups 

 

 

 

Exit study 

Centre for Contact Lens Research 

Variables 

Centre for Contact Lens Research 

Subjective ratings 
• After sunset: 

– Drive to a specific café along a specific route 

– Driving vision ratings 

– Ordering from a wall menu – intermediate 

vision rating 

– Assess focus shift speed, accuracy – change 

focus rating 

• At home or office, rate vision after 

spending 10 mins  

– Watching TV  

– Computer 

– Reading 

 

Dear Sandra, 
This is a reminder that today 
is the scheduled day for the 
café task. 
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A
p
p
ro

x
 S

n
e
lle

n
 E

q
u
iv

a
le

n
t 6/15 

 
6/12 

 
6/9 

 
 

6/7.5 
 

 

6/6 

 
6/5 

* p<0.05 

Objective results 
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All p < 0.05 

Subjective ratings 

Centre for Contact Lens Research 

Higher ADDs? 

• To evaluate the objective and subjective performance 

of a multifocal correction compared to monovision 

correction in a group of contact lens wearers requiring 

medium level reading-additions (+1.25 to +2.00).  

 

• Lens:  lotrafilcon B material, centre near multifocal 

  BC 8.70 Diameter 14.2 

  Power +1.75 to -6.00 

  Add  Lo, MED, Hi  

 
Woods J et al. BCLA 2011 
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Participants 

• All signed an informed consent 

• No age restriction. 

• Refractive reading addition +1.25 to +2.00D (incl) 

 

• 49 participants completed the study: 

Mean age:  52yrs (median 51yr, 43 – 65yrs)  

Sex:   36 Female : 15 Male 

Mean sph:  -2.35 DS 

Mean cyl:  -0.39 DC 

Mean reading ADD:  +1.62 (1.25 – 2.00) 

 

Woods J et al. BCLA 2011 
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Study Design 

• Randomized bilateral cross-over, daily wear 

 2-week wash-out (SV CLs & reading gls) 

 

 

2 weeks Monovision (MonoV) 

 

 

 

 

2 weeks Multifocal (MF) 

Woods J et al. BCLA 2011 
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• Complete a questionnaire on a BlackBerry 
immediately after each task: 

•   Reading  

•   Computer 

•   Television 

•   Supermarket shopping 

•   Driving 

 

• All subjective ratings were scored from 0-100 
where 100 represented the best vision. 

Task-related subjective ratings 

Woods J et al. BCLA 2011 
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Subjective responses 

Task MonoV MF  No stat 

difference 

Reading (6 Q) 2 0 4 

Computer (5 Q) 0 1 4 

Television (6 Q) 0 1 5 

Shopping (11 Q) 0 1 10 

Driving (7 Q) 0 5 2 

TOTAL 2 8 25 

Count of number of questions (Q) per task that  

a) showed MonoV or MF to be stat better (p<0.05)  

b) showed no stat diff (p>0.05) between the 2 modalities.   

Woods J et al. BCLA 2011 
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RESULTS: Objective 

Stereopsis 
50.00

60.00

70.00

80.00

90.00

100.00

110.00

120.00

-0.2

-0.1

0

0.1

0.2
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0.4

0.5

0.6
 Dist  Inter  Near  Dist  Inter  Near

MonoV MF

High contrast Low contrast 

* 
* * 

* 

* 

*p<0.05 

6/6 

6/9 

Sn logMAR 

* 

Woods J et al. BCLA 2011 

Centre for Contact Lens Research 

Preference relative to  

current modality 

Woods J et al. BCLA 2011 

Centre for Contact Lens Research 

Woods J et al. BCLA 2011 

Preference relative to  

current modality 

Centre for Contact Lens Research 

Woods J et al. BCLA 2011 

Preference relative to  

current modality 

Centre for Contact Lens Research 

Conclusions 

ü Objective vision tests alone are unreliable 
predictors of performance & acceptance 

ü Subjective responses suggest driving is preferred with 
MF correction over monovision 

• Consider patient needs 

ü Approx 30% current MF and MonoV wearers 
preferred the alternate modality 

• Donôt be afraid to suggest a different modality 

ü 60% SV CL wearers preferred MFs, 40% MonoV  

• Donôt be afraid to suggest something new 

 
Woods J et al. BCLA 2011 
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Correcting Presbyopia 

56.6%	

11.8%	

31.6%	 Dist	Cls	

MF	Cls	

MonoV	 61.3%	

30.0%	

8.8%	

Methods to correct of presbyopia  

Holden and  

Sweeney combined 

(1989/1991) 

Morgan 2011 

Holden et al. Clin & Exp Optom 1989, Sweeney et al. Clin & Exp Optom 1989, Morgan et al. Clin & Exp Optom 2011 

Centre for Contact Lens Research 

• Ski Vision 

• CIBA Vision 
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