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Today’s

What are our options in refractive surgery?

Refractive Surgery is More Practical than Glasses

Refractive Surgery is Safer than Contact Lenses with fewer side effects

Published Results and Patient Reported Outcomes with Modern Laser Platforms 

Refractive Surgery Cost Comparison

Conclusions
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What do ODs Do?

Source: https://www.aoa.org/Documents/news/state_of_optometry.pdf



OD’s prescribe at least 
90% of vision correction 
devices1

1State of the Optometric Profession 2013: https://www.aoa.org/Documents/news/state_of_optometry.pdf



Traditionally…



0.33%



Online sales
How good are online sales??
◦ A recent AOA study1 had 10 individuals order 20 pairs of glasses (2 from each of the 10 most popular 

retails)
◦ 154 of 200 pairs were actually received
◦ 44.8% had incorrect prescriptions or safety issues
◦ 29% of children's lenses failed impact testing

1https://www.aoa.org/documents/public/A_Closer_Look_at_Ordering_Eyeglasses_Online.pdf





Online sales
Zenni Optical has about 50% market share in online eyeglass sales.  
◦ In 2017 the company sold 4 million pairs of Rx glasses with a total revenue of $176 million1

In 2019, 9.3% of Prescription eyewear was sold online5 (up from ~4.2% in 2017)

Online eyewear is expected to hit $505.4  million by 2025 and continue to grow3

1Kestenbaum, R. “Buying Glasses Online is Becoming the Norm”; 4.24.18; 
Accessed 3.7.19 https://www.forbes.com/sites/richardkestenbaum/2018/04/24/online-eyeglasses-has-explosive-growth-ahead-of-it/#58ac443627c8
2 https://www.statista.com/statistics/256799/percentage-of-eyewear-sold-online-in-the-us-by-type
3https://www.prnewswire.com/news-releases/us-online-eyewear-market-size-worth-usd-5054-million-by-2025-hexa-research-678739483.html



Eyewear Market Size, Share & Trends Analysis Report By Product (Contact Lenses, Spectacles, Sunglasses), By 
Distribution Channel, By Region, And Segment Forecasts, 2022 - 2030
•Report ID: 978-1-68038-018-7

https://www.grandviewresearch.com/industry-analysis/eyewear-industry


Competition from 
elsewhere?



The surprising truth…
Optometrists supply 85% of the US with their 

comprehensive eye care
BUT…

Only about 20% of refractive surgery patients are referred 
by optometrists



Referrals                  Comanagement

Participating in collaborative care is good for you, for the profession and most 
importantly for the patient.  

The patient benefits most of all when everyone works as a peri-operative team

The current retail climate offers a huge opportunity for optometry to be involved in 
medical eye care

“There is no more profitable use of my time than comanaging a LASIK patient”

Collaborative Care
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Supply and Demand of Ophthalmological 
Services Through 20201

Demand for OMD Services Supply of OMDs
1US Department of Health and Human Services Publication – Physician Supply Projections to 2020



What do ODs Do?

Source: https://www.aoa.org/Documents/news/state_of_optometry.pdf



Collaborative Care in Refractive 
Surgery IS Medical Eyecare



Some patients are best served by 
refractive surgery



Let’s consider the alternative prosthetic 
device





The study showed that one year of using extended wear soft contacts led to considerably 
more cases of microbial keratitis than LASIK.



SAFETY: Lasik vs Contact Lens Infection Risk

Sight affecting corneal microbial infections are 10 
times higher in long term DWSCL patients than after 
Lasik.

And 34 times higher in EWSCL patients than after 
Lasik.



Refractive Surgeons who were 
candidates for LVC are 4x more likely 

to have already undergone LVC



Is Infection Risk the Only Thing We 
should Consider Regarding Safety?

2 Main Side Effects The General Public Think of When They Hear 
the Word LASIK?

• Dry Eye

• Night Vision Disturbances



Modern Refractive 
Surgery:
Where are our outcomes 
today?
CLINICAL TRIAL RESULTS



Patient Reported Outcomes – PROs

In refractive surgery we focus on objective measures to evaluate success
◦ Uncorrected vision / Best corrected vision
◦ Predictability / Stability
◦ Contrast sensitivity / aberrations

Patients care about how they see, not what we measure

Measuring success has to include PROs

Courtesy: Dan Durrie MD



5 Important Studies with PROs Using Modern Equipment
(Patient Reported Outcomes) >3,000 Total Subjects

AMO iDesign Myopia/Astigmatism Studies
◦ 334 Subjects
◦ Sponsored by Abbott Medical Optics

Wavelight Topography Guided Myopia/Astigmatism Studies
◦ 212 Subjects
◦ Sponsored by Alcon/Novartis

PROWL Phase I and Phase II Studies
◦ PROWL I - 246 subjects PROWL 2 – 312 subjects 
◦ Sponsored by FDA and NIH

ZEISS ReLEx® SMILE Procedure for the Correction of Myopia PMA Study
Three-year longitudinal survey comparing visual satisfaction with LASIK and contact lenses
◦ 1800 Subjects
◦ Independent, no funding from industry or government

Courtesy: Dan Durrie MD



AMO STAR S4 iDesign Advanced CustomVue Treatments for Myopia PMA 
Study

Study design: Prospective, non-randomized, multi center study for myopia with and without 
astigmatism
◦ 12 centers
◦ 334 eyes
◦ 12 month follow up
◦ No enhancements
◦ Self administrated patient symptom questionnaire 

Data source: FDA Website

Courtesy: Dan Durrie MD
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Courtesy: Dan Durrie MD



No 
starbursts

Severe 
starbursts

1. Yes, but ONLY when NOT wearing glasses or contact lenses
2. Yes, but ONLY when wearing glasses or contact lenses
3. Yes, when wearing AND when not wearing glasses or contact lenses
4. No, not at all

Example of Visual Aberration

In the last 7 days, have you seen any starbursts?
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Courtesy: Dan Durrie MD

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

NONE OR MILD MODERATE, MARKED OR 
SEVERE

84%

16%

93%

7%

Patient Reported Difficulty 
Driving at Night

Baseline 6 months



Wavelight Wave Eye-Q
Topography Guided Treatments
Study design: Prospective, non-randomized, multi center study for myopia with and without astigmatism
◦ 9 centers
◦ 249 eyes
◦ 12 month follow up
◦ No enhancements
◦ Self administrated patient symptom questionnaire 

Data source: FDA Website

Courtesy: Dan Durrie MD
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Courtesy: Dan Durrie MD
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Courtesy: Dan Durrie MD
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SMILE
SMALL INCISION LENTICULE EXTRACTION





From the FDA…
The VisuMax Femtosecond Laser is indicated for use in the SMILE procedure for the reduction or 
elimination of nearsightedness with or without astigmatism in patients who are 22 years of age 
or older and has:

nearsightedness of -1.00 to -10.00 diopter in power,

astigmatism of -0.75 to -3.00 diopter in power,

a maximum of total prescription (nearsightedness plus half of the astigmatism) of no more than 
-10.00 diopters in power; and

stable nearsightedness and astigmatism that has changed by no more than 0.50 diopter in 
power in the year before surgery



SMILE





SMILE



SMILE

LASIK

More Corneal Sensation & Less Dry Eyes





2 mm

< 60 
degree
7.5 mm 

diameter
Cap

5+ fold > Incisional Circumference

300 degree
9 mm 

diameter
Flap

Flap Risks/ Complications

3.5 mm

Greater risk of Striae, Ingrowth or Trauma?



6 months post-op after FLEX and SMILE

Corneal sensation change using the Cochet-
Bonnet esthesiometer

◦0.38 cm
◦SMILE: -0.10 cm
◦p<0.01

Greater reduction in corneal sensation with a 
flap

LASIK

SMILE

Dry Eyes/Neurotrophic Surface





Low 
Energy 
SMILE



ZEISS ReLEx® SMILE Procedure for the Correction of 
Myopia PMA Study

Study design: Prospective, multi-center, open-label, single-arm study
◦ 5 U.S. centers
◦ 357 subjects treated
◦ Unilateral treatment with 12-month follow-up
◦ No enhancements
◦ Self-administrated patient symptom questionnaire 

Data source: FDA Website



Changes of 2 or More Grades in QoV Symptoms at 12 Months
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Courtesy: Dan Durrie MD



Satisfied with SMILE?

Month 6
n=329

Month 12*
n=309

Response n % n %

Very Satisfied 292 89% 286 93%

Moderately Satisfied 30 9% 18 6%

Neutral 4 1% 2 <1%

Dissatisfeid 2 <1% 3 1%

Very Dissatisfied 1 <1% 0 0%

* n=2 at Month 12 not reported

Courtesy: Dan Durrie MD



PROWL Studies
Symptoms and Satisfaction in the LASIK Quality of Life Collaboration Project

Objective: To evaluate patient-reported outcomes of visual symptoms, dry eye 
symptoms, satisfaction with vision and satisfaction with LASIK surgery

Design: The PROWL studies were prospective, post-market, observational 
studies designed to develop and evaluate a PRO questionnaire for use post-
LASIK

Participants: 
◦ PROWL 1: 262 active duty service personnel
◦ PROWL 2: 312 civilians in 5 centers

On line questionnaire

Courtesy: Dan Durrie MD
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PREOPERATIVE Ocular Surface Disease
Index (OSDI) Scores
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Prevalence of Subjects with Normal Pre-op OSDI
Scores Who Had Worsening OSDI Scores at 6 Months
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Preoperative Ocular Surface Disease
Index (OSDI) Scores

0

20

40

25.4%
60

80

100

120

140
N

um
be

r o
fP

at
ie

nt
s

Pre-op 
Normal

Normal Moderate
Mild Severe

Pre-op 
Mild

Pre-op 
Moderate

Pre-op 
Severe

55%

13.3%

6.3%

How many of the patients with 
ABNORMAL baseline symptoms got 

better after surgery?



Prevalence of Subjects with Mild/Moderate/Severe
OSDI Scores Who Had Normal OSDI Scores at 6 Months
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Courtesy: Dan Durrie MD



65% with baseline 
ABNORMAL OSDI 

got BETTER & had a 
NORMAL OSDI

21% with baseline  
NORMAL OSDI got 

WORSE (most were mild, 
only 1 severe)

PROWL 6 Month Dry Eye Data

3X more people had BETTER dry eye after LASIK
Than those who Got Worse
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How satisfied are you with your present vision?
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Three-year longitudinal survey comparing visual satisfaction with LASIK and 
contact lenses

Study sponsor: The Cornea Research Foundation of America
Purpose: To assess patient satisfaction and perceived outcomes with different 
methods of refractive correction through annual surveys administered over a 3-
year period
Design: Prospective, longitudinal, parallel group, multi-center survey
20 U.S. centers
1800 subjects
◦ 694 continued contact lens wear
◦ 819 wore contact lenses at baseline and had LASIK
◦ 287 wore glasses at baseline and had LASIK 



During the past week have you experienced a feeling of dry eyes? 
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Do you have any difficulty driving at night? 
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“I would recommend my current method 
of vision correction to a close friend or relative”

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

CONTACT LENS CONTROL LASIK AFTER CONTACTS LASIK AFTER GLASSES

63%

40%

60%

88%

77%

61%

84%
80%

54%

88%

77%

Strongly Agree

Baseline 1 year 2 years 3 years





These Reports of PRO’s Support What We Already Knew
Modern Refractive Surgery is Safe and Effective

Quality of life is improved

Dry eye is NOT a typical side effect of Modern LASIK & OSDI responses on average IMPROVE

Glare and halos are NOT typical side effects of Modern Refractive Surgery

Night Vision Symptoms are LESS after Modern Refractive Surgery

On Average, Refractive Surgery is THERAPEUTIC for dry eyes and night vision glare and halo’s



With Results Like These, Why Aren’t More People Adopting 
Refractive Surgery Today?

• Myths Persist
• Will Patients be Dependent on Glasses Even After Refractive Surgery?
• Do Refractive Surgeons Have Refractive Surgery Themselves?



Refractive Surgeons who were 
candidates for LVC are 4x more likely 

to have already undergone LVC



Does Lasik Wear Off?



Optical Express 10 Year Post-LASIK Evaluation
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“Please check ALL that apply. During a typical day…”
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94.2% of pts did not wear 
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distance vision 10 years 

after LASIK
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What About High Myopia:
Phakic IOLs

•Visian ICL has been available for over 10 years in the U.S.

•Indicated for use in adults 21-45 years of age.

•20+ years experience in eyes outside the USA.

•Over 900,000 ICL’s implanted worldwide.



What can we correct with 
ICLs/toric ICLs?

Up to 16D of myopia

4D astigmatism

Approved for myopic reduction up to 20D (-16.25D to –20.0D)

MUST HAVE ADEQUATE ANTERIOR CHAMBER DEPTH (>3.0mm?)



~75% of patients had improved BSCVA after toric ICL



Patient A.M.

35 yo WM

OD: -5.50 -2.00 x 180

OS: -5.00 -1.25 x 180

VA with glasses 20/25 OU

Stable past 6 yrs



Patient A.M.



Poll 2

83



What would you do?

Options
LASIK

PRK

SMILE

ICL

RLE

K inlay

CXL

Cataract Surgery

Combination of the above  

Sorry, we can’t help



Correction of spherical and cylindrical refractive errors
in keratoconic eyes by TICL…..Promising outcomes, 

particularly in the astigmatic component of refraction



¡2013!





Patient A.M. – s/p 1 day toric ICL

VA OD 20/25

VA OS 20/20-2



Ethical
Optometric Oath
◦ I WILL place the treatment of those who seek my care 

above personal gain and strive to see that none shall lack 
for proper care. 

◦ I WILL advise my patients fully and honestly of ALL which 
may serve to restore, maintain or enhance their vision 
and general health.



How do ICLs 
fit into 
Optometric 
Practice?





More from the web…
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Modern IOLs



IOL Optics

Reflected

Refracted

Absorbed

Diffracted

Split/Stretched



Who is a candidate for diffractive lenses?

Because of the diffractive optics, multifocal patients should be free from ocular pathology
◦ The eye should be capable of ~20/25 vision or better
◦ No significant surface disease with normal topography

◦ May consider presurgical treatment with Azasite and Restasis

Multifocal candidates are those that have a desire to be less dependent on (not free from) spectacles

They should be willing to accept some initial glare/halos

Ideally are long time presbyopes

Best results are with bilateral lenses

Aggressively treat ocular surface!!



ANTERIOR SEGMENT
Dry Eye
Significant corneal disease/irregularities/scarring
Pupil abnormalities
Capsular/zonular problems
History of significant refractive surgery
◦ >2 D hyperopic treatment
◦ >4 D of myopic treamtent
◦ RK is generally a contraindication

Prism wearers
Patients who love their glasses
Dry Eye

POSTERIOR SEGMENT

ARMD
◦ A few drusen are OK 

Diabetic Retinopathy
◦ Any h/o ME is contraindicated

Other macular pathology
◦ ERM
◦ Macular hole
◦ h/o mac off RD
◦ VMT

h/o vascular occlusion especially with ME

Who is not a candidate for diffractive 
technology?

Patients with the above conditions may still benefit from EDOF lenses.  
However, reading vision is not likely to be optimal



PanOptix
• Alcon PanOptix is a trifocal IOL approved August 26, 2019
• Contraindications for lens use are the same as other 

diffractive lenses
• 4 toric powers: 1.50, 2.25, 3.00, 3.75

From FDA Clinical 
Trials



https://theophthalmologist.com/fileadmin/top/issues/0118/0118-900_Alcon_SS.pdf



EDOF – Extended Depth of Focus

The FDA recognizes EDOF lenses as a separate 
category from monofocal lenses and multifocal 
lenses. 

FDA definition of EDOF:
Lenses that provide Snellen visual acuity to 
within 1 letter of that provided by a 
monofocal IOL, and a depth of field that is at 
least 0.50 D greater than a monofocal.
Note that most monofocal lenses also will 
provide a depth of field of about 0.75D –
1.00D (pupil dependent).  This means we 
can expect an EDOF lens to provide between 
1.25D and 1.50D of reading ability.  This is 
enough for intermediate tasks in most cases.



EDOF lenses
• Symfony – First to market in 2016

• Combined some elements of diffraction and correction of 
chromatic aberration

• Technically, it creates an EDOF for the patient because the 
focal peaks are relatively close (plano and 1.75D) so the 
patient appreciates a range of clear vision from about 
60cm to infinity.

• More forgiving in terms of ocular pathology

• Vivity – 2020
• This combines 2 smooth surface transition elements to 

simultaneously stretch the wavefront, creating an 
extended visual range without using diffraction

• A smooth, slightly elevated (approximately 1 µm) plateau 
surrounds a 2.2-mm small curvature change to delay the 
wavefront passing through this section of the IOL.



From Alcon regarding the FDA trials
94% and 92% of Vivity patients reported very good or good vision at 
distance and arm’s length, respectively, without glasses in bright light, 
with vision of 20/20 at distance and greater than 20/25 at 
intermediate

Comparable visual disturbance profile to a monofocal IOL

Vivity IOL

• Extends depth of focus
• X wave technology "stretches and shifts“
• May be one of the best options for pts that desire 

presbyopia correction but do not qualify for diffractive 
technology



Vivity 1.5



• Eyehance – 2021

• Center of the lens has a slight increase 
in power which helps to increase the 
depth of focus

• This lens is classified as a monofocal
lens in the US, but is recognized as an 
EDOF lens in other countries

• This lens can be challenging to 
autorefract post op so the 
recommendation is to “push plus” to 
estimate the true refractive error.

EDOF LENSES



Small Aperture IOL that utilizes the same pinhole 
optics that are found in the Kamra corneal inlay

Received FDA approvable letter in December 
2021 and will likely receive full approval after 
inspection of facilities in Q2 of 2022.

Already approved for use in Europe, Argentina, 
Singapore, Australia and New Zealand

It can provide 
◦ 3.00D of extended depth of focus (EDOF) range
◦ 1.00D of deviation from the target manifest (makes 

it more forgiving)
◦ 1.50D of astigmatic correction

IC-8 (AcuFocus)





Questions?
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