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CRST ’s Third Annual
State of the Art
Technology Symposium

This monograph gives the highlights of Cataract & Refractive

Surgery Today’s State of the Art Technology Symposium, which

was held at the San Francisco Museum of Modern Art during the

2006 ASCRS meeting. The symposium featured 16 presenters on

technologies within four categories: presbyopia correction,

aspheric and toric IOLs, high myopia, and flap creation. For each

category, the moderator asked each presenter three questions.

The presenter was allowed three slides and 3 minutes to answer

each question. Then, physicians in the audience were asked to use

handheld devices to respond to the same questions. The evening

concluded with Lee T. Nordan, MD, presenting the third annual

Lee T. Nordan Achievement Award to Kerry D. Solomon, MD.
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Presbyopia Correction Section
Moderator:  John Doane, MD, FACS

Kerry Solomon, MD, on the AcrySof ReSTOR IOL
Dr. Doane: Our first speaker, Kerry Solomon, MD, is

going to talk about the AcrySof ReSTOR IOL (Alcon

Laboratories, Inc., Fort Worth, TX). How sensitive is the

ReSTOR IOL to residual refractive error? Obviously, we

want to reach emmetropia, but how close do we have to

be? What is an acceptable endpoint refraction, and what

is not?

Dr. Solomon: How susceptible is this lens to refractive

outcomes? If we pay careful attention to biometry, con-

trolling astigmatism, and all the preoperative steps, our

postoperative results will speak for themselves. In my

practice, 89% of my ReSTOR IOL patients do not wear

glasses. The 11% who wear glasses do so for reading in

dim light. Therefore, I do not think this lens is particu-

larly sensitive to refractive outcomes, any more so than

any other lens, with the exception of its associated add

and dioptric powers. You do not want to leave ReSTOR

IOL patients on the myopic side, but if you aim for

plano or slight hyperopia, the outcomes speak for

themselves.

Dr. Doane: What is your enhancement rate with the laser

after implantation?

Dr. Solomon: Planned enhancement is a different story

with astigmatism, but unplanned, it is currently between

1% and 2% in my practice.

Dr. Doane: How do you counsel patients regarding realis-

tic expectations for their postoperative visual function? 

Dr. Solomon: I think it is important to warn patients

about visual compromises they may have to make after

surgery. Patients who accept these compromises will be

the best presbyopic IOL candidates. The ReSTOR IOL

delivers superb distance and near vision. Robert Cionni,

MD, et al found that, especially after second-eye implanta-

tion, ReSTOR IOL patients’ intermediate vision gets better

and continues to improve over time (Figure 1). Six months

postoperatively, one of my ReSTOR IOL patients could

read at a distance of 12 to 14 inches. The range of vision

with routine bilateral implantation of the ReSTOR IOL is

quite good.

Dr. Doane: What are the relative pros and cons of the

ReSTOR IOL compared with other presbyopic IOLs?

Dr. Solomon: You need to tell patients the strengths and

weaknesses of their reading vision so they will perform

well postoperatively. As for visual disturbances, all of the

presbyopic IOLs, multifocal, and accommodative lenses

are associated with some visual disturbances. The ReSTOR

IOL certainly is as well, so I talk about those with patients.

In terms of the pros, these lenses are very reliable and easy

to implant. If we do our part on the preoperative and sur-

gical end, the rate of patient satisfaction is high, and over-

all spectacle freedom is achievable.  

Kerry Assil, MD, on the ReZoom IOL
Dr. Doane: Next is Kerry Assil, MD, of Los Angeles. Some

antagonists have called the ReZoom IOL (Advanced

Medical Optics, Inc., Santa Ana, CA) the “Array 2.” Why is

this not the case?

Dr. Assil: I have implanted quite a few refractive IOLs,

including four of the Array in 1999. I was so displeased

with that lens that I told the representative not to bring

me any more. By stark contrast, I have implanted more

than 200 ReZoom IOLs in the last 9 months. As long as

the patients were properly selected, the results have been

fabulous, and I see this lens as one of the key cornerstones

of the future growth of my practice.

Dr. Doane: Who is the ideal ReZoom patient? What type

of patient would be a poor candidate? 

Dr. Assil: I think the ideal ReZoom patient is one who

enjoys a very active lifestyle. For instance, good candidates

include people who like to play tennis, read, drive, and use

the computer, particularly if their pupils are in the mid-to-

large range. For a surgeon’s first ReZoom surgeries, any
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Figure 1. This graph shows intermediate visual acuity with the

AcrySof ReSTOR IOL at 50cm between 1 week and 6 months.

(Courtesy of Robert Cionni, M
D.)
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cataract patients who have significant nuclear sclerosis or

any presbyopic hyperopes with more than 2.00D of hyper-

opia are ideal. 

Conversely, patients with photopic pupils of less than

2.5mm are not suitable candidates for the ReZoom, nor

are bookworms who are halophobic. Additionally, patients

who have very mild cataractous changes but already com-

plain of night glare in the presence of a small pupil might

do better with a different lens.

Dr. Doane: What do you feel are the relative pros and

cons of the ReZoom lens compared with other presbyopic

IOLs?

Dr. Assil: To achieve maximum patient satisfaction, I cur-

rently use all three presbyopic lenses available. I have also

used the TECNIS multifocal IOL (Advanced Medical

Optics, Inc.) in its clinical trials. The ReZoom IOL is the

most versatile in terms of continuous depth of focus.

However, I would not implant it bilaterally in patients with

very miotic pupils. In my opinion, the ReSTOR IOL per-

forms beautifully for avid readers and those with a more

sedentary lifestyle. The Crystalens accommodating IOL

(Eyeonics, Inc., Aliso Viejo, CA) works nicely for halopho-

bic patients, especially if they are willing to tolerate some

degree of monovision and if they have miotic pupils. 

The TECNIS multifocal IOL will prove to be a rescue

lens for patients with flattened corneas from either LASIK

or RK.

Frank Bucci, MD, initially believed that ReSTOR lenses

needed to be implanted bilaterally, which he did in 45

consecutive patients. He received a great deal of com-

plaints from his patients, especially for intermediate vision.

Subsequently, Dr. Bucci implanted a ReZoom lens in

patients’ distance-dominant eyes and found that their

intermediate vision improved tremendously. In 21 consec-

utive implantations, all patients were highly satisfied. In

my practice, with patients who have miotic pupils, I find

that these two lenses mix extremely well.

Harvey Carter, MD, on the Crystalens 
Accommodating IOL
Dr. Doane: The next speaker is Harvey Carter from Dallas.

Is the Crystalens accommodating IOL a hard lens to mas-

ter as a surgeon? 

Dr. Carter: The Crystalens’ implantation is not difficult

to master for any competent surgeon. This lens has a

platform that moves, rather than a static platform like

the other lenses. To succeed, surgeons need a combina-

tion of cataract IOL and refractive surgical skills.

Managing all patients with presbyopia-correcting IOLs

requires a combination of cataract and refractive skills.

The intraoperative skills necessary for Crystalens implan-

tation include a stable scleral tunnel incision, small cap-

sulorhexis, meticulous cortical removal, and IOL rotation

at the time of surgery.

Dr. Doane: On average, how much accommodation do

you believe a person with bilateral Crystalens implants will

achieve? What percentage of patients will be spectacle-

free for near vision?
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AUDIENCE/READERSHIP VOTING

1. What is your presbyopia-correcting IOL of choice?

A. Alcon ReSTOR IOL
B. AMO ReZoom
C. Eyeonics Crystalens

Audience: 208 Readership: 473

65%
23%
12%

63%
25%
12%

2.  In general, do you think that mixing presbyopic IOLs 

is beneficial for patients’ visual outcomes?

Yes

No

51%
49% 

45%
55%

3. Once FDA approved, would you consider performing a

multifocal ablation procedure in the next 12 months?

Yes

No

33%
67%

37%
63%

4. Do you anticipate performing a CK procedure within

the next 12 months?

Yes

No

22%
78%

24%
76%

5. If you were a 55-year-old hyperope, which technology

would you choose?

A. Alcon ReSTOR IOL
B. AMO ReZoom
C. Eyeonics Crystalens
D. Multifocal ablation
E. Refractec CK

59% 
17%
14%
5%
5%

52%
25%
11%
8%
4%

6. If you were a 55-year-old emmetrope, which 

technology would you choose?

A. Alcon ReSTOR IOL
B. AMO ReZoom
C. Eyeonics Crystalens
D. Multifocal ablation
E. Refractec CK

43%
15%
3%
6%
33%

39%
21%
7%
11%
22%



Dr. Carter: With bilateral implantation, I achieve approxi-

mately 3.00 to 3.50D of accommodation. I do so by

achieving approximately 1.50 to 2.00D with each eye mon-

ocularly. About 90% of Crystalens patients are spectacle-

independent for near, especially if you give them a little bit

of monovision. 

Dr. Doane: What are the relative pros and cons of the

Crystalens compared to the other presbyopic IOLs?

Dr. Carter: The primary pro of the Crystalens is that the

lens does accommodate. Also, it is associated with little or

no dysphotopsia. I have performed more than 1,200

Crystalens implantations since its FDA approval with

absolutely no explants due to patient complaints of dys-

photopsia. One con of the Crystalens is capsular contrac-

tion syndrome, which is easily treated with YAG capsulo-

tomies. Pros for multifocal implants in general include no

change in surgical technique, good bifocal outcomes, and

the ability to explant them if necessary through a small

incision. Cons of the multifocal lenses are bifocal out-

comes (lack of intermediate vision with the ReSTOR IOL,

as an example), night driving impairment, dysphotopsias,

decreased contrast sensitivity, and locally high explanta-

tion rates. 

Marc Odrich, MD, on Multifocal Ablations
Dr. Doane: Next, Marc Odrich, MD, will speak on multifo-

cal ablations. What percentage of patients is spectacle-free

after multifocal corneal ablations? Is there a difference

between outcomes for a 50-year-old versus a 60-year-old

undergoing these ablations?

Dr. Odrich: In patients who received bilateral multifocal

ablations, at 12 months, 57% still require reading glasses.

However, the shape of our multifocal ablation is aimed

more toward distance acuity with intermediate vision.

These patients have very little spectacle wear, if at all, with

nighttime or daytime driving, recreation, and computer

use, which makes up most of their lives. In fact, patients’

slight improvement in computer vision at 12 months may

be artificial. Further data have shown these visual gains to

level off, although we will have to wait for the entire

cohort to reach the 12-month mark for final comment.  

Dr. Doane: By nature, multifocal ablations create signifi-

cant higher-order aberrations to achieve near function. It

seems counterintuitive that we would try to minimize

higher-order aberrations in a 25-year-old but do the

reverse for a 50-year-old. Why won’t multifocal ablation

patients experience difficulties in low-light environments?

Dr. Odrich: We designed our treatment specifically so

that patients lose a minimal amount of contrast sensitivi-

ty. Thus, multifocal ablations do not produce 2.50D of

accommodation, because that would induce exactly the

problems that we do not want. We are very careful when

creating the ablation pattern to make a shape that targets

normal ranges of contrast sensitivity and higher-order

aberrations for the 50- to 75-year-old age group. The add

effect is curtailed for this purpose, which is why the treat-

ment produces better distance vision than near. It limits

the potential for lost best-corrected acuity, particularly

with binocularity. The beauty of working with the cornea

is the ability to change its shape if the patient needs to

have increased spherical aberration at some point. This

flexibility is one of the advantages of corneal multifocal

ablations. 

Dr. Doane: How stable are the refraction and near effect

for multifocal ablations at 1 year, 3 years, and 5 years?

Dr. Odrich: I do not know. Based on empirical data, the

way we developed the ablation shape, by 6 to 9 months it

is very stable. Corneal shape appears relatively stable

across a 5- to 10-year period based on the available long-

term data, but I cannot definitively say. 

Daniel Durrie, MD, on CK
Dr. Doane: My colleague, Daniel Durrie, MD, will speak

on CK (Refractec, Inc., Irvine, CA). It seems the candidate

profile for CK has changed dramatically over the last

5 years. Initially, it was for low hyperopia; now CK is indi-

cated for plano presbyopes and small residual corrections

after other surgical procedures. Please explain where CK

fits in the refractive arena in 2006.

Dr. Durrie: CK is for the plano presbyope. Clinicians have
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Figure 2. This graph shows Dr. Stahl’s CK patients’ refractive sta-

bility over 3 years.



tried this technology for many indications over the years,

and this patient group is its sweet spot. CK candidates are

quite different from the cataract or refractive patients.

They have had excellent distance vision all their life but

really dislike reading glasses. Approximately 40% of the

adult population comprises plano presbyopes, not includ-

ing those created by monofocal IOL implantations as well

as aging LASIK patients. I recommend that practitioners

considering adopting CK stay in the sweet spot, because it

is tailor-made for these patients and produces great

results. With 150,000 CK procedures now performed, its

high safety record is proven. CK has not been as pre-

dictable for hyperopia and astigmatism. 

Dr. Doane: Can CK treat astigmatism?

Dr. Durrie: Those experienced with CK may have some

success treating astigmatism, but I think a laser works bet-

ter for that application. 

Dr. Doane: How do you sell the collagen shrinkage con-

cept of CK? Is the effect temporary or permanent? If it is

temporary, how long do you expect the effects to last in a

patient who is a plano presbyope or who has had a CK

“tune-up” for residual refractive error after prior surgery?  

Dr. Durrie: We have quite a bit of CK data now; two FDA

studies have been completed (data on file with Refractec,

Inc.). Figure 2 shows a group of patients who my partner,

Jason Stahl, MD, treated with CK.1 Their amount of regres-

sion from 1 to 3 years was one-eighth of a diopter per year.

The blue line represents the eyes that were not treated,

and they experienced the same rate of regression. All sur-

geons who treat presbyopia should be aware that these

patients grow more presbyopic or hyperopic over a period

of time, because their untreated eyes experience the same

age-related changes. Therefore, I say that CK patients are

going to have a 100% enhancement rate if they do not

want to ever wear reading glasses. Perhaps they will need

more CK, or maybe an IOL would suit them better in the

future. Surgeons planning to work in the presbyopic field

with corneal procedures of any kind will have to talk to

patients about this ongoing treatment process.

Dr. Doane: Do you think that age-related changes are due

to latent hyperopia, or something different?

Dr. Durrie: This effect was found in cycloplegic refrac-

tions as well as in Dr. Stahl’s patient group. As a matter of

fact, I have the same phenomenon—I am a mild hyper-

ope, but I have become 0.75D more hyperopic over the

last 5 years. We surgeons must be careful not to promise

patients that we can give them good vision for a lifetime

with a single procedure.

Dr. Doane: Please explain the mechanism of action of

blended vision. Does induced corneal irregular astigma-

tism cause multifocality? Will this effect regress with time?

Dr. Durrie: I have been very interested in the fact that CK

patients seem to have less “monovision” symptoms than

patients who have undergone other methods of optical cor-

rection. We performed a prospective study comparing mono-

vision contact lenses to CK. We used three different contact

lens powers (+0.75D, +1.50D, and +2.50D) in the nondomi-

nant eye and gave the patient CK. Patients preferred the

vision at both near and distance with CK compared to all

powers of monovision contacts. Jack Holladay, MD, has used

the Pentacam (Oculus, Inc., Lynnwood, WA) to show that the

CK cornea is multifocal, and this may explain the visual results. 

Dr. Doane: Is CK stable with time, or do you think

patients will lose the effect? 

Dr. Durrie: CK has been quite stable. I have been using it

for 7 years. Patients whose lenses remain healthy and do

not become more hyperopic keep the effect. Plano pres-

byopes, however, develop a bit more nuclear sclerosis and

hyperopia every year, so I think we need to consider these

lenticular changes in all of these patients going forward. ■

Aspheric and Toric IOL Section
Moderator: David Chang, MD

Y. Ralph Chu, MD, on the TECNIS Aspheric IOL
Dr. Chang: The next section is on pseudophakic monofo-

cal IOLs, the aspherics and the torics. We will discuss the

TECNIS IOL (Advanced Medical Optics, Inc.), the AcrySof

IQ IOL (Alcon Laboratories, Inc.), and the SofPort AO IOL

(Bausch & Lomb). Dr. Chu, how compelling is the evidence

that the aspheric TECNIS IOL is clinically superior to a

standard monofocal IOL?

Dr. Chu: The evidence is very compelling. The TECNIS is

the only aspheric IOL with a modified prolate anterior sur-

face that has FDA clinical trial data compared with a

spheric IOL (data on file with Advanced Medical Optics,

Inc.) (Figure 3). The amount of spherical aberration result-

ing from the implantation of the TECNIS is zero. The lens’

data were convincing enough that it recently gained New

Technology Intraocular Lens (NTIOL) approval status after

meeting some very strict criteria. The TECNIS IOL's unique
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FDA-approved labeling claims for improved functional

vision and reduced spherical aberration were essential for

its NTIOL status to be granted. 

Dr. Chang: Which patients will be made worse by this

aspheric design, and how will I know? Specifically, how

often in routine cases will decentration become an issue?

Dr. Chu: The TECNIS IOL was designed to compensate for

the spherical aberration of the average cornea eye of a

cataract patient. When compared with a spherical IOL,

96% of cataract patients will gain a benefit with a TECNIS

IOL. The patients that would not gain a benefit over a

standard spherical IOL are those with previous hyperopic

laser vision correction for more than +2.00D, or those

with abnormally low amounts of corneal spherical aberra-

tion. The TECNIS IOL is not sensitive to normal amounts

of IOL tilt and decentration seen with today's small-inci-

sion cataract surgery techniques and in-the-bag place-

ment of the IOL. Testing with a polychromatic light source

that represents real-world conditions has shown that the

TECNIS IOL continues to provide a benefit when tilted up

to 10º or decentered by up to 0.8mm. 

Dr. Chang: What are the relative pros and cons of this

design compared with the other available aspheric IOLs?

Dr. Chu: I am currently involved in a multicenter,

prospective, randomized trial comparing the TECNIS

aspheric IOL, the AcrySof IQ lens, and the LI61 AO. We are

looking at preoperative corneal aberrations and postoper-

ative spherical aberration. Very early data show the trend

that we would expect, that the TECNIS IOL’s spherical

aberration is closest to zero, followed by the IQ lens. The

SofPort AO lens functions similarly to a spherical IOL. We

are collecting contrast sensitivity data, too. Previous clini-

cal studies have shown better mesopic contrast sensitivity

with the TECNIS IOL as compared with a standard spheri-

cal IOL. The TECNIS is designed to correct spherical aber-

ration to zero.2-6 Pablo Artal, PhD, conducted some highly
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ASPHERIC AND TORIC IOL AUDIENCE QUESTIONS

For monofocal IOLs in routine cases, I am primarily using:

Spherical IOLs

AMO TECNIS

Alcon AcrySof IQ 
(SN60 WF)

B&L SofPort AO

Audience: 202 Readership: 473

46%
11%

40%
3%

36%
15%

42%
7%

If you are not currently using aspheric IOLs as your 

primary monofocal lens, what is the main reason?

Increased cost

I don’t believe they provide a
significant clinical advantage

May worsen aberrations 
in some eyes

They may help, but patients
cannot tell any difference

45%

14%

10%

29%

46%

22%

11%

21%

If you needed bilateral cataract surgery this year, 

which IOL would you choose for yourself?

Multifocal IOL

Accommodating IOL
(Crystalens)

Spherical monofocal IOL

Aspheric monofocal IOL

Combination of 
different IOLs

45%

10%
14%
8%

23%

28%

7%
12%
42%

11%

How do you address astigmatism in the majority 

of your cataract surgery cases?

Do not address

Treat with LRIs

Toric IOL

Treat by altering 
location and size of
cataract incision

Treat with laser 
vision correction

24%
32%
9%

25%

10%

22%
51%
3%

21%

3%

Are you more inclined to utilize an aspheric or a toric 

IOL if it has an NTIOL status from Medicare? 

Yes

No

74%
26%

62%
38%

Figure 3. Distribution of spherical aberration values in a cataract

population showing best matched aspheric technology.



controlled studies using adaptive optics. He found that in

subjects younger than 25 years who had naturally occur-

ring supervision (defined as 20/15 or better), total ocular

spherical aberration was not statistically different from

zero.7 As the eye ages, spherical aberration increases. The

TECNIS IOL is designed to restore total ocular spherical

aberration to zero, the same value seen in young adults

(under 25 years) when visual performance peaks. Studies

that have found 0.1µm of residual spherical aberration are

based on subjects with a mean age older than 25 years, so

they are not measuring spherical aberration values associ-

ated with optimal vision. In my refractive surgery patients,

my goal with customized corneal correction is to correct

higher-order aberrations to zero, because we know that

these aberrations cause blurring and reduced contrast

sensitivity. For the same reason, I prefer the TECNIS IOL

for my patients.        

Warren Hill, MD, FACS, on the AcrySof IQ IOL
Dr. Chang: Warren Hill, MD, will answer the same ques-

tions with respect to the AcrySof IQ IOL. Dr. Hill, how

compelling is the evidence that this aspheric lens is clini-

cally superior to a standard monofocal IOL?

Dr. Hill: First, the AcrySof IQ (SN60WF) aspheric lens has

been shown in recent patient studies to provide increased

contrast sensitivity, better quality of life for activities such

as driving, and a higher-quality image than standard

monofocal (spherical) IOLs.8-11 In addition, it adds back an

amount of negative spherical aberration commonly found

in the youthful human crystalline lens. One of the differ-

ences between the AcrySof IQ lens and the other available

aspheric IOLs is the assumption of how much negative

spherical aberration should be added for optimal visual

performance. The objective of the IQ lens is to provide

patients, on average, with a residual amount of postopera-

tive positive spherical aberration of approximately 0.10µm,

rather than zero, or 0.28µm, as do the TECNIS IOL and the

SofPort AO lenses, respectively. Developing information

suggests that it may be important to provide pseudopha-

kic patients with a small amount of positive spherical

aberration. Levy et al12 have found that in eyes with

“supernormal vision,” those having visual acuity better

than 20/15, the spherical aberration of these eyes is on

average approximately 0.10µm. Interestingly, this amount

of positive spherical aberration is also the average value

for the youthful eye from several large sample size

studies.13-16 Further, a study of US Navy pilots found that,

in addition to better-than-average visual acuity, they also

have better-than-average contrast sensitivity when com-

pared to nonaviation controls.17 These pilots, on average,

also had 0.10µm of positive spherical aberration.

Interestingly, many of my own patients are pilots, and they

tell me that they have been very happy with the visual

performance of the AcrySof IQ lens, especially under

mesopic conditions and at larger pupil sizes.

Dr. Chang: Which patients will be made worse by this

aspheric design? How often is there enough decentration

to make this significant?

Dr. Hill: In terms of decentration, this lens is designed on

the AcrySof Natural single-piece platform, which for many

of us is an old and trusted friend. Decentration has simply

not been an issue. Optical bench studies have shown the

AcrySof IQ lens to perform equally well with up to 0.6mm

of decentration and 7º of tilt.18 As for who would be made

worse, because the AcrySof IQ lens adds -0.20µm of nega-

tive spherical aberration, a patient who has previously

undergone a large amount hyperopic laser vision correc-

tion or one for whom you directly measure a significantly

lower than normal amount of anterior corneal positive

spherical aberration would probably not realize a benefit

from this technology. These patients, however, are very

few and far between.

Dr. Chang: What do you feel are the relative pros and

cons of this design compared with the other available

aspheric IOLs?

Dr. Hill: Overall, the AcrySof IQ IOL is a hydrophobic

acrylic single-piece lens versus a multipiece design, and it

has a refractive index of 1.55, which allows it to have a

much thinner design compared with other aspheric IOLs

of either silicone or acrylic material. It also filters both

ultraviolet and blue light, unlike other aspheric IOLs.
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Figure 4. For spherical aberration in youthful eyes, this graph

shows patient coverage with an aspheric IOL.



Additionally, it is generally agreed upon that the amount

of positive spherical aberration of the anterior cornea is

about 0.275µm.19 With this as a starting point, the stated

objective of the AcrySof IQ lens is to achieve approximate-

ly 0.10µm of positive spherical aberration in the pseudo-

phakic state. The anterior corneal spherical aberration for

the human eye follows a Gaussian distribution. So, if the

goal is to achieve approximately 0.10µm of positive spheri-

cal aberration, the AcrySof IQ lens, with -0.20µm, should

do a very good job for about 95% of the population. If you

look at the TECNIS lens, with its stated objective of cor-

recting all spherical aberration in the pseudophakic state,

the same criteria would result in the values as shown in

Figure 4. The SofPort AO lens, which does not add any

negative spherical aberration correction, would result in

the values also shown in Figure 4. For cataract surgeons

without the ability to directly measure anterior corneal

spherical aberration, the AcrySof IQ lens appears to be the

better overall choice for the majority of cataract surgery

patients.

Kurtis Weir, MD, on the SofPort AO IOL
Dr. Chang: Kurt Weir, MD, will tell us about the Bausch &

Lomb SofPort AO. How compelling is the evidence that

this aspheric IOL is clinically superior to a standard mono-

focal IOL?

Dr. Weir: Clinical studies for this lens have been submitted

for approval, which is pending. Three of our colleagues,

Louis “Skip” Nichamin, MD; Timothy Peters, MD; and Mark

Endl, MD, presented their personal experience. They con-

ducted contralateral eye studies, implanting the AO lens in

one eye and the LI61 SE spherical lens (Bausch & Lomb) in

the other. Dr. Nichamin has reported that one-third of his

patients definitely preferred their vision in the eye with the

AO lens. Two-thirds of respondents admitted no prefer-

ence, but none preferred the spherical. Dr. Peters measured

patients’ spherical aberrations and found them decreased,

and he also found increased contrast sensitivity. An overall

majority of his patients described having good-to-excellent

vision with their AO eye. 

Dr. Endl, of Niagara Falls, New York, performed wave-

front measurements on both eyes in each patient and

found a decrease in the amount of spherical aberrations in

the AO eye compared with the spherical eye. Jay

McDonald, MD, of Fayetteville, Arkansas, has presented

his continuous vision concept. He implants AO lenses in

both eyes of his patients with a modified monovision con-

cept made possible by the AO’s design and performance

with an increased depth of field. He has been achieving

encouraging results, with 82% of patients reporting no

dependence on spectacles, 20/20 average distance vision,

and J2 near vision. Most importantly, with Dr. McDonald’s

study, patients have reported experiencing no glare, halos,

or nighttime driving problems such as those seen with

some of the multifocal lenses.

Dr. Chang: Which patients will be made worse by this

aspheric design? How often does significant decentration

occur?

Dr. Weir: I do not think anybody’s vision would be made

worse with this lens. This lens adds no negative or positive

spherical aberrations to the eye, therefore I do not think it

could worsen any patient’s vision overall. With reference to

decentration, let us first define decentration. There is

inherent decentration in the optical system (Figure 5).

Furthermore, the visual axis does not pass through the

center of the cornea, the pupil, or the capsular bag.

Decentration between the visual axis and the pupil has

been reported at 0.34mm, and decentration between the

IOL and the pupil in 18 different studies has been docu-

mented at an average of 0.36mm. So, no matter how well

the IOL is centered in the bag, it may be decentered due to

the optical system’s natural decentration. Because the AO

lens does not induce any spherical aberration and its

power is consistent across the optic’s entire diameter, by

design, its performance is not influenced by the inherent

decentration of the optical system.

Dr. Chang: What are the relative pros and cons of this

design compared with the other available aspheric IOLs?

Dr. Weir: The AO is the only aspheric lens that outper-

forms spherical IOLs in all cases. It is a “do-no-harm” lens.
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Figure 5. Decentration is inherent in the optical system.



The inherent decentration of the optical system will not

affect the performance of this lens. Nor will its perform-

ance be affected by decentration due to weak zonules or

capsular bag abnormalities. Corneas altered by refractive

surgery have an unknown amount of spherical aberration,

and we do not know their true optical center. These

unknowns will not adversely affect the performance of this

lens, however. We cannot say the same for either of the

negative spherical aberration lenses or conventional IOLs.

Robert Arleo, MD, FACS, on the AcrySof Toric IOL
Dr. Chang: We are going to switch gears now to a brand

new lens, the AcrySof Toric IOL (Alcon Laboratories, Inc.),

and Robert Arleo, MD, FACS. Do I align the Toric IOL with

the refractive or the keratometric axis? What else will I

need to change about my surgical technique and my IOL

calculation to use this lens?

Dr. Arleo: The beauty of the AcrySof Toric IOL is that it is

very easy to use with only minor modifications to the sur-

geon’s routine procedure. Attention to detail is required in

IOL calculations, marking of the eye to identify appropri-

ate axis, and precise on-axis placement of the IOL. For the

calculation, we use an online tool that requires input of

keratometric readings, the incision’s location, and the

amount of surgically induced cylinder. The calculator

determines the correct IOL model and optical axis place-

ment of the IOL after compensating for the effect of the

cataract wound.

Dr. Chang: If the AcrySof Toric IOL should rotate off axis

or perhaps even be placed off axis unintentionally, how

difficult is it to reposition, and how long is the window of

opportunity?

Dr. Arleo: This is the AcrySof platform, and it basically

does not move. We will not replace these lenses for rota-

tion (Figure 6). At the 90-day trial visit, the axis of orien-

tation of the lens was within 10º of the intended place-

ment. A lens exchange due to spherical power miscalcula-

tion is always possible, although it did not happen in the

clinical trials. In that case, the miscalculation of power

will be obvious within the first few postoperative days,

and in that period the lens is easy to explant. I have

explanted AcrySof IOLs months later, but sooner is better. 

Dr. Chang: The majority of cataract surgical patients

have less than 2.00D of astigmatism. Currently, cataract

surgeons are correcting these amounts of astigmatism

with LRIs, and many are charging for it as a refractive pro-

cedure. What will be the advantage of a toric IOL over

LRIs for these typical patients with less than 2.00D of

astigmatism?

Dr. Arleo: I think safety and predictability are the main

advantages of toric lenses over LRIs. The lens is very safe

and built on a well-known platform. It will not induce

irregular astigmatism or foreign body sensation, as do

LRIs. As for predictability, 97% of patients who received

the AcrySof Toric lens bilaterally were completely specta-

cle independent for distance vision (data on file with

Alcon Laboratories, Inc.). After 12 years of performing

LRIs, I do not achieve 97% spectacle independence, but

more on the order of 80% or 85%. I consider the AcrySof

Toric IOL to have almost no risk. ■

High Myopia Section
Moderator: Stephen Slade, MD  

Robert Maloney, MD, on the Verisyse IOL
Dr. Slade: Robert Maloney, MD, will speak on the

Verisyse IOL (Advanced Medical Optics, Inc.). How easy is

the lens to remove? When the patient normally develops

cataracts that require removal, will the surgeon have to

use a 6-mm incision to explant the Verisyse lens? Thus,

will we lose all the benefits of small-incision cataract sur-

gery for our patients?

Dr. Maloney: I think the Verisyse IOL is perfect for eyes

outside the range of wavefront-guided LASIK. Generally, I

use it for corrections of -10.00D and above. It offers a

superb quality of vision, and patients’ BCVA usually im-

proves with this lens. If your patient does get a cataract,

you can easily remove the lens through a 6-mm incision

at the same time that you remove the cataract. The

wound is sutured to maintain the fluidics. 
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Figure 6. This chart shows the AcrySof Toric IOL’s current axis ori-

entation, operatively to 6 months postoperatively.



Dr. Slade: What is the natural history of a 6-mm sutured

wound in terms of astigmatism induction and change over

time? Does the Verisyse cause cataracts?

Dr. Maloney: Ten years ago, 6mm was considered a small

incision; all of us are comfortable with a 6-mm incision. I

place the incision in the steep axis to treat pre-existing

astigmatism. The Verisyse lens does not cause cataracts. In

the FDA clinical trial, there were a few cataracts, but they

were nuclear cataracts, which are common in high

myopes who have early vitreous degeneration. There is no

suspicion that these cataracts were caused by the lens.

Also, the Verisyse lens spares the crystalline lens from the

metabolic deprivation that can cause cataract with

posterior chamber phakic IOLs.

Dr. Slade: Is there a foldable version of the Verisyse lens

on the way? 

Dr. Maloney: There is a foldable version that we antici-

pate will be available in 2007 or 2008. The clinical trial has

already begun for that version of the lens. I like the iris fix-

ation of the Verisyse lens, because it allows the surgeon to

center the lens on the pupil instead of the ciliary sulcus. I

particularly like that we have 25 years’ experience with the

current design of the Verisyse lens. I believe that you will

never have to apologize to patients years later for putting

this lens in their eye. For me, the Verisyse IOL is my phakic

IOL of choice.

John Vukich, MD, on the Visian ICL
Dr. Slade: John Vukich, MD, is our next presenter on the

Visian ICL (STAAR Surgical Company, Monrovia, CA).

What is the true cataract induction rate for the current

version of the Visian ICL? What is the rate of retinal

detachment or other complications from the removal of

those cataracts?

Dr. Vukich: We have good data. The rate of cataract

induction with the ICL was well documented in the US

FDA clinical trial (data on file with STAAR Surgical

Company). The other investigators and I pay close atten-

tion to this lens’ data, because it will drive this technology.

There were three eyes (0.9%) out of 526 in the clinical trials

that experienced an induced cataract and had it extracted

(Figure 7). This is a great and acceptable complication pro-

file in my opinion. It is also important to keep in mind that

there was a solution for this problem. After their cataract

surgery, all four patients had the same BCVA or improved

vision as they had prior to ICL implantation. The total rate

of clinically insignificant anterior subcapsular cataract, as a

result of either touch or trauma, was 2.7%. If the surgeon

touches the anterior capsule during surgery, he will disrupt

the anterior cortex. The touching induces white focal spots

that do not progress but are clinically considered cataracts

and do not cause problems. Undoubtedly, there will be a

higher rate than 0.9% cataract over the life of the patient.

Of course, we will continue to follow these patients. It has

been reassuring to me that with up to 7 years of follow up

in my personal practice, I have not had any additional

problems related to the ICL occur.  

Dr. Slade: Can I implant the ICL bilaterally, on the same

day, in my laser suite instead of in an OR?

Dr. Vukich: This is an issue of practice of medicine and

economics. Yes, some surgeons are implanting the ICL this

way. We know how to perform intraocular surgery, and we

know how to construct an OR that has good policies and

procedures for sterile technique. The question is whether

we can do this in a cost-effective way. Avoiding all the

costs associated with delivering this service in a surgery

suite will compel more surgeons to create a sterile-room

intraocular surgery suite. 

Dr. Slade: When will a toric version of the ICL be available?

Dr. Vukich: All of the Toric ICL’s clinical trial data are

completed and filed with the FDA. We will know by June

whether or not it goes to panel review and when.
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Figure 7. Of the three cataract extractions performed in the ICL’s

study population of 526 eyes, one was related to the inadvertent

injection of a topical preserved miotic inside the eye, one was a

nuclear cataract that occurred in one of the two patients who

had bilateral nuclear opacities, and the third event was an ante-

rior subcapsular opacity that did progress to the level of clinical

significance.



However, we believe the Toric ICL should be available no

later than the first quarter of 2007.

Andrew Maxwell, MD, PhD, on Alcon’s Phakic IOL
Dr. Slade: Andrew Maxwell, MD, is going to field ques-

tions about the Alcon phakic IOL. Where is this lens in the

approval process? When may we expect it to be available?

Dr. Maxwell: We have completed phase 1, 2, and 3 trials

in Europe. In the US, we have completed phase 1 and 2 tri-

als, and a phase 3 trial for the phakic will begin this June

that we hope will conclude within 1 year. The lens’ antici-

pated US FDA application will be in 2009. 

Dr. Slade: When the Alcon lens becomes approved, all

ophthalmologists who perform intraocular implantation

will be using the Verisyse or the ICL, so they will have to

combat inertia. Why should they buy this lens? 

Dr. Maxwell: Surgeons have several reasons to choose the

Alcon Phakic IOL. It can pass through an incision of

approximately 3mm. It is an extremely easy lens to insert

with an injector. The procedure takes about 5 minutes to

perform. The most difficult part of the surgery is removing

the viscoelastic. There have been minimal adverse lens-

related events that have been determined in the phakic

IOL’s clinical trial in well over 300 patients. Some of the

patients in the trials are now 6 years out.

Dr. Slade: Please describe the implantation surgery and

removal of the Alcon phakic IOL.

Dr. Maxwell: The IOL’s implantation is through a 3-mm

incision. We currently use the Monarch V injector, and we

just recently validated the use of the C cartridge through

an incision slightly smaller than 3mm. The viscoelastic may

be removed through different techniques; I prefer bimanu-

al I/A. Performing a peripheral iridectomy is optional; the

vast majority of surgeons do not perform an iridectomy.

There has never been a case of pupillary block with this

lens, and it requires no sutures, although some surgeons

may choose to use them.

The Alcon phakic IOL may be easily removed through a

3.0- to 3.5-mm incision. As those familiar with the AcrySof

(Alcon Laboratories, Inc.) material know, the surgeon

works with the lens in a moist or wet environment. He

simply seizes the truncated bridge that connects the hap-

tics to the optic and pulls the lens out through the inci-

sion. It folds up like a handkerchief as it passes through

the incision site with minimal or no trauma. Several of

these lenses have been removed for exchange because of

power calculation issues. 

Louis Probst, MD, on LASIK for High Myopia
Dr. Slade: Our final presenter on LASIK as an option for

high myopia is Louis Probst, MD. Dr. Probst, How does

LASIK for a -10.00D myope compare with the ICL in regard

to induced aberrations?

Dr. Probst: We know that LASIK for high myopia causes

more aberrations than the ICL. This fact was clearly shown in

an article published in the Journal of Refractive Surgery.20 The

authors found three times the amount of spherical aberra-

tion and twice the amount of coma with LASIK for high

myopes compared with the ICL. This is the disadvantage of

the LASIK approach for the treatment of high myopia.

However, all refractive surgeons have used this treatment,

even with conventional LASIK (customized LASIK would

induce fewer induced aberrations than found in this study),

and these patients are happy. I would rather the patient have

a few aberrations induced from a high-myopia LASIK proce-

dure that was performed bilaterally in a very safe office set-

ting than implant an ICL and risk a 1% to 10% chance of

experiencing a surgical complication that required further

intervention. An ICL patient may develop pupillary block

glaucoma or an anterior subcapsular cataract (Dr. Vukich

quoted a rate of 2.7%, but the rate has been quoted as being

as high as 10% internationally). I think there are risks and

benefits to both surgical options, and I feel that LASIK for

high myopia, if possible to perform, wins out in that balance.
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HIGH MYOPIA AUDIENCE QUESTIONS

Assuming adequate corneal thickness, what is the 

highest level of myopia you would treat with laser vision

correction before moving to phakic IOLs? 
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Dr. Slade: Surgeons obviously have to remove more tissue

with high-myopia LASIK. What is the limiting factor? Is it

the absolute residual thickness in the stromal bed, or is it a

percentage of the original corneal thickness?

Dr. Probst: The calculation of how much tissue we can safe-

ly remove with LASIK has been bounced around since sur-

geons started performing the procedure. Is it 50% of the

original stromal thickness, or is it this magic number of

250µm? Two hundred fifty microns is certainly the absolute

legal limit of how much tissue we can leave in the stromal

bed. There really is no medical limit, however. For a long

time, 200µm was the limit, and patients fared fine.

Furthermore, there are cases of ectasia in eyes that had at

least 300µm of residual stromal tissue. There is really no

hard-and-fast amount of tissue that is reasonable to leave.

The question is, what is a reasonable amount of risk toler-

ance? If you have zero risk tolerance, I suggest you leave

300µm. If you have a higher risk tolerance, you may be com-

fortable with leaving 250µm. I do not leave less than 250µm

of tissue to avoid intraoperative problems. Both formulas

arrive at the same number: somewhere between 250 and

300µm. I prefer to leave a stromal depth of 275µm. 

Dr. Slade: Should all LASIK surgeons be able to implant

phakic IOLs, or is it OK to only offer LASIK and clear lens

extractions? 

Dr. Probst: In my opinion, it depends whether you want to

make more money or simply perform more surgeries. The

conventional thinking is that the ophthalmologist should

be a one-stop shop. A patient who enters your office may

want LASIK, but perhaps he or she is a good candidate for a

phakic IOL or a clear lens extraction. I take the extreme

view: I do not think phakic IOLs are the best option for high

myopia because they are low-volume, they have higher

complication rates, and they require multiple numbers of

procedures to reach the target correction. I believe in focus-

ing on procedures that are successful, safe, and effective, as

well as profitable. These include LASIK, clear lens extraction,

and presbyopic IOLs for cataracts—the ophthalmologist’s

bread and butter. Phakic IOLs are fine, but they certainly are

not going to drive a practice, and I do not think it is neces-

sary for a refractive surgeon to offer them. ■

Flap Creation Section
Moderator: Louis Probst, MD

Stephen Slade, MD, on the IntraLase FS Laser
Dr. Probst: Dr. Slade, is the IntraLase FS laser (IntraLase

Corp., Irvine, CA) really safer than microkeratome flap cre-

ation, or are we simply exchanging one set of complica-

tions for another?

Dr. Slade: There has never been a study showing safety

rates with enough patients to be statistically significant.

Because the IntraLase FS laser has excellent centration, the

surgeon can create a small flap. A small flap will avoid the

midperipheral girdle of tissue. Also, because the FS laser

makes a complete lamellar flap, it preserves the periphery.

Finally, the surgeon may shape the flap’s edge and make it

adhere even tighter. In essence, the IntraLase FS laser

makes flaps that are stronger, smaller, and thinner than

what is possible with other technologies. 

Dr. Probst: Please discuss the ways you use the IntraLase

today, and how you think you will use femtosecond laser

technology in the next 3 years.

Dr. Slade: Today, surgeons are using the FS laser to make

flaps, implant Intacs (Addition Technology Inc., Des

Planes, IL), and perform keratophakia, which is a wonder-

ful procedure. How will we be using it in the next 3 years?

We will be using it to perform anterior and posterior

lamellar procedures. It is already being used for corneal

grafts (shaped penetrating keratoplasties) that do not

require sutures, heal faster than traditional keratoplasties,

and give better visual results. Further, we will use the FS

laser in ways we have not dreamed of yet, because it can

cut any shape. 

Dr. Probst: For a fence-sitter on IntraLase, how would you

explain that the femtosecond technology is better, cheaper,

and faster in the technology evolutionary paradigm? Is it

appropriate to compare the IntraLase with a microkeratome?

Dr. Slade: It is not difficult to compare these technolo-

gies. Microkeratomes have evolved. I began working with
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Figure 8. This graph shows the IntraLase FS laser’s speed in seconds

at various powers.
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manual keratomes 20 years ago, and then automated ker-

atomes were a breakthrough. The IntraLase FS laser creates

a 15-second flap (Figure 8), has low applanation, is fast,

has a low chance of suction breakage, and preserves more

corneal innervation. 

Y. Ralph Chu, MD, on the Amadeus Microkeratome 
Dr. Probst: Dr. Chu, with Dr. Meuler’s revision of her origi-

nal description to 360º of corneal innervation and Dr.

Solomon’s article showing no long-term difference

between nasal and superior flaps,21,22 do you still believe

that there are clinical advantages to using the nasal-hinge

flap with the Amadeus microkeratome (Advanced

Medical Optics, Inc.)? 

Dr. Chu: The advantage is visibility. The easiest plane in

which to work is the palpebral fissure. Therefore, working

with nasally hinged flaps seems to be the best way to visu-

alize the flap.

Dr. Probst: With the availability of the femtosecond laser,

why would a surgeon select the Amadeus over the Intralase

FS laser if he were looking to buy a new microkeratome?

Dr. Chu: Consider some of the reasons people may make

a switch: potentially better visual acuity outcomes, lower

complication rates, increased practice net revenue and

practice patient volume, and increased flap reproducibili-

ty. Multiple studies have shown that visual acuity out-

comes are not consistently better with the FS laser. In fact,

outcomes are basically equal between the two devices.

Also, the complication rates are not necessarily lower

between the two. I think femtosecond laser complications

are still complications, although they may be different,

such as delayed photosensitivity and other problems that

you might not see with mechanical microkeratomes. Also,

data show that the FS laser does not always translate into

increased volumes and greater practice net revenue

(Figure 9). New-generation mechanical microkeratomes’

standard deviation of flap thicknesses is extremely consis-

tent with the FS laser’s. Further, there is some debate

about making thin flaps consistently with the Intralase. I

think thin-flap LASIK should be no-flap LASIK—in my

mind, surface ablation is ultimately the safest laser proce-

dure we have. 

Dr. Probst: How do you see the role of the mechanical

microkeratome evolving in the next 1, 3, and 5 years?

Dr. Chu: Mechanical microkeratomes will evolve to have

the ability to perform Epi-LASIK. They will incorporate

flap cutting and surface-ablation procedures in one device.

The Amadeus already has this capability. 

Mitchell Jackson, MD, on the Zyoptix XP
Microkeratome
Dr. Probst: Our last speaker is Mitchell Jackson, MD. How

does the Zyoptix XP microkeratome (Bausch & Lomb) dif-

fer from the Hansatome (Bausch & Lomb)?
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Figure 9. This figure describes how the IntraLase FS laser costs

more to operate per case than a traditional microkeratome.
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Dr. Jackson: I compare the Zyoptix XP to the new Ferrari

Scaglietti, because it is very easy to use, has one switch to

convert from the right to left eye, excellent traction, and

suction to ensure flap centration. For deep-set eyes or

those with tight lids, we can torque the Zyoptix XP with-

out worrying about losing suction. The microkeratome’s

gears are covered to eliminate lash or drape interference. It

creates very smooth flaps. Dr. Maloney has told me that

the Hansatome’s buttonhole rate is one in 1,700 cases, and

this rate with the new XP will be even lower. The XP also

offers great reliability and predictability. It has a ±15-µm

flap standard deviation. Overall, it offers enhanced per-

formance from its predecessor. 

Dr. Probst: With the availability of the femtosecond laser,

how do you decide whether you are going to use either

the femtosecond laser or the Zyoptix XP for your LASIK

cases?

Dr. Jackson: As Dr. Chu was saying, there is really no tech-

nological advantage we can reference for the FS laser. The

Tang Tock Seng Hospital study conducted in Singapore

with Hung Ming Lee, MD, which was a head-to-head study

with the Intralase and the XP, showed that their pachyme-

try data were essentially the same, as were visual out-

comes both at low and high contrast. There is currently no

study comparing the safety of the FS laser with mechanical

microkeratomes. Also, there are higher rates of transient-

light photophobia or a modified form of DLK with the

IntraLASIK procedure that is not evident with mechanical

microkeratomes. The XP is faster: Elizabeth Davis, MD, in

an Ophthalmology Management article in March of this

year,23 stated that the XP was 3 to 4 minutes faster than

the new 60-kHz Intralase for bilateral cases. If a surgeon

performs 20 or 30 cases per day, that translates into an

extra hour and a half for performing more LASIK cases

and generating more revenue. Finally, the XP is cheaper

than the Intralase, has less costly maintenance, and

requires less OR space. Its lower operation and mainte-

nance expenses allow for a greater profit margin, which is

important in these days of tight LASIK revenues. 

Dr. Probst: How do you see the role of the Zyoptix XP

evolving over the next 1, 3, and 5 years?

Dr. Jackson: It is equally safe and effective compared with

the Intralase. It is less costly and probably faster than the

laser as well. The XP will have an Epi-LASIK advantage

coming within the year that is not available with the

Intralase. ■
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The 2006 State of the Art Symposium concluded with Lee T.
Nordan, MD, presenting Kerry D. Solomon, MD, of South
Carolina, with the fourth Nordan Award. The Nordan Award
was established in 2004 when CRSToday recognized Dr.
Nordan for his contribution to ophthalmology upon his retire-
ment from clinical practice. Dr. Nordan has since presented the
award to surgeons who he deems exemplary in the ophthalmic
field. Past recipients include Ionnis Pallikaris, MD; Robert H.
Osher, MD; Stephen G. Slade, MD; and Eric D. Donnefeld, MD. 

Upon presenting Dr. Solomon with the award, Dr. Nordan
commented on ophthalmology’s current state of change as the
lines between cataract and refractive surgery continue to blur.
He recognized Dr. Solomon as being heavily enmeshed in this
evolutionary process through his academic research at the
Storm Eye Institute. In particular, Dr. Nordan lauded Dr.
Solomon’s published studies comparing clinical procedures. This
research, performed in a university setting, has helped give cred-
ibility to the subspecialty of refractive surgery, said Dr. Nordan.

Above all, Dr. Nordan noted Dr. Solomon’s ability to artfully
balance the pressure of technological progress with the para-
mount importance of patient safety and good outcomes. “As
an educator, Kerry truly understands the difficult decision that
current surgeons must make to transform their practices, their
mentality, and their training into becoming a new kind of
anterior segment surgeon.”

Dr. Solomon expressed his appreciation for the honor. “Lee,
you’ve been a role model for me over the years. I’ve learned a
lot about being a clinician and an academician from you.”
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