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succeeding With 
multifocal ioLs

Surgeons must increase the precision of their refractive results, correct astigmatism, and cus-

tomize their IOL selection in order to meet patients’ high expectations.

By Maria C. SCott, MD

I
n the past year, approximately 30% of my 2,200 cata-
ract surgery cases have included the implantation 
of a premium IOL, predominantly the AcrySof Toric 
(Alcon Laboratories, Inc.) and the Tecnis Multifocal 

(Abbott Medical Optics Inc.). I was an early adopter 
of multifocal IOLs, because I saw how much patients 
desired uncorrected vision at all distances after cataract 
surgery. Without question, however, presbyopia- 
correcting IOLs demand significantly more of the sur-
geon. The very high expectations that accompany a 
patient’s decision to pay out of pocket for a refractive 
outcome mean that surgeons must strive for outcomes 
in cataract procedures approaching those of LASIK—a 
challenge indeed! 

I have identified three keys to successful outcomes 
with multifocal IOLs: (1) increased surgical precision, 

(2) astigmatic correction, and (3) individualized selec-
tion of the lens. 

Hit tHE tarGEt
Using his Haigis formula optimization database of 

more than 200,000 IOL implantations submitted by 
ophthalmologists from all over the world, Warren  
Hill, MD, has shown that most surgeons get only 77% 
of the eyes they treat to within 0.50 D of the targeted 
spherical equivalent (SE).1 That could mean 23 unhappy 
patients out of every 100 multifocal IOL cases—not a 
great record. According to Dr. Hill, 6% of ophthalmolo-
gists are within 0.50 D of their target 86% of the time, 
and less than 1% are within 0.50 D of their target 91% 
of the time. 

I want to be in that 1%. Further, I think all surgeons 
who are implanting premium IOLs 
should strive to be in that 90%+ 
accuracy category. 

Any IOL that splits light 
between distance and near vision 
is going to be more vulnerable 
than a monofocal lens to degrada-
tion of the quality of vision from 
small amounts of blur. The first 
steps toward greater precision are 
advanced optical biometry and 
careful preoperative measure-
ments. Treat any ocular surface 
problems before performing 
biometry, because dryness can 
cause significant fluctuations, par-
ticularly in the keratometry. I use 

Figure.  One-month results. In a series of 200 eyes implanted with the Tecnis 

Multifocal IOL with the aid of intraoperative aberrometry, 88% achieved a result 

within 0.50 D of emmetropia.
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the Nidek OPD-Scan II (Nidek, Inc.), IOLMaster (Carl 
Zeiss Meditec, Inc.), and Lenstar LS900 (Haag-Streit AG) 
and compare the results from four different IOL power 
formulas. 

I also perform intraoperative aberrometry (ORA 
System; WaveTec Vision) to help me choose the IOL 
power and decide how best to correct the patient’s 
astigmatism. My early experience with intraoperative 
aberrometry was disappointing, but as the technology 

has evolved, it has become a tremendous asset to my 
practice. I now perform more procedures with the ORA 
System than I do without. I rely on it to enhance accu-
racy in toric IOL, multifocal IOL, and postrefractive sur-
gery cases as well as for eyes receiving relaxing incisions. 

I typically bring at least two multifocal IOLs of differ-
ent powers into the OR (sometimes 4-5 if I am implant-
ing a toric IOL). I take an aphakic measurement with 
the aberrometer and make my final selection of lens 

By John Berdahl, MD

All of the currently available presbyopia-correcting 
IOLs offer significant benefits but also some drawbacks. 
Multifocality splits light between two different focal points, 
necessarily decreasing contrast sensitivity. Accommodating 
IOLs can focus 100% of the incoming light at a specific 
focal length, and that focal length can move; the range of 
accommodation, however, can vary.

Many patients desire spectacle independence after cata-
ract procedures. Even so, the vast majority of these surger-
ies are still performed with monofocal lenses for reasons 
such as cost, the side effects of presbyopia-correcting IOLs, 
and challenges in hitting the refractive target. Choosing the 
most appropriate IOL is just one step toward achieving 
spectacle independence. Refractive accuracy is probably 
the most critical component of patients’ satisfaction with 
presbyopia-correcting IOLs, followed closely by ocular char-
acteristics such as angle kappa and pupillary size. Moreover, 
subtle pathologies such as anterior basement membrane 
dystrophy and dry eye disease may limit patients’ surgical 
outcomes. 

In my practice, all of the presbyopia-correcting IOLs have 
a role, and I tailor my selection to the individual patient’s 
visual goals. I have found that the AcrySof IQ Restor IOL 
+3.0 D (Alcon Laboratories, Inc.) provides the best overall 

compromise in vision at distance, intermediate, and near. 
My patients are generally freed from spectacles except 
during some visually intense activities such as reading fine 
print under low light or driving at night. In my experience, 
the Tecnis Multifocal lens (Abbott Medical Optics Inc.) 
also decreases patients’ dependence on spectacles while 
allowing them to read under low light, but they occasion-
ally have a gap in intermediate vision that makes activities 
such as working at a computer challenging. I find that the 
Crystalens (Bausch + Lomb) provides excellent vision at 
distance and intermediate distance, and it works despite 
the presence of subtle ocular comorbidities such as dry 
eye disease, small drusen, or anterior basement membrane 
dystrophy. That said, patients may have trouble reading 
fine print. 

With continued advances in diagnostic and IOL technol-
ogy, I expect that ophthalmologists will become even bet-
ter at satisfying patients’ desire for spectacle independence.

John Berdahl, MD, is a clinician and 
researcher with Vance Thompson Vision 
and Sanford Health in Sioux Falls, South 
Dakota. He is a consultant to Alcon 
Laboratories, Inc., and Bausch + Lomb.  
Dr. Berdahl may be reached at (605) 610-8881;  
johnberdahl@gmail.com.

My ExpEriEncE With prEsbyopia-corrEcting ioLs

tabLE.  UcVa rEsULts in a sEriEs of 200 EyEs 

Distance UCVA Near UCVA

20/20 or better 65% 72%

20/25 or better 87% 95%

20/30 or better 96% 99%

20/40 or better 100% 100%

Note: All eyes received the Tecnis Multifocal IOL, and intraoperative aberrometry was used to facilitate the IOL power  
selection.
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based on that. If I perform a relaxing incision, I will take a second aphakic mea-
surement afterward. 

Prior to using an intraoperative aberrometer, I was able to get 83% of my 
patients receiving the Tecnis Multifocal IOL to within 0.50 D of the intended SE. 
My routine use of this system in multifocal IOL cases has increased that statistic 
to 88% (Figure). The mean prediction error in my last 200 multifocal IOL cases is 
0.27 D, with a very tight standard deviation (±0.21 D). The mean postoperative 
SE is +0.08 ±0.32 D. 

I am optimistic that femtosecond lasers will help cataract surgeons to refine 
outcomes further. A major factor in the variability of the postoperative SE is oph-
thalmologists’ inability to consistently predict the effective lens position. If the 
laser improves the uniformity of the capsulorhexis in every case, the effective lens 
position may become more predictable, thus improving refractive results.

CorrECt aStiGMatiSM
Even small amounts of residual astigmatism can have a big impact on quality 

of vision in a patient receiving multifocal IOLs. Posterior corneal astigmatism can 
be difficult to measure. Performing intraoperative aberrometry after the removal 
of the crystalline lens assures me that I am capturing the true astigmatism, both 
anterior and posterior, with no lenticular contributions. 

In eyes with 0.75 D of astigmatism, I remove the cataract first, perform intra-
operative aberrometry, and then decide whether relaxing incisions are needed. In 
eyes with 0.75 to 1.25 D of astigmatism, I use a femtosecond laser to create arcu-
ate incisions and then open them based on the subsequent aberrometry readings 
before implanting a multifocal IOL. If the axis of astigmatism is oblique, I prefer 
to place a toric lens. For greater than 1.25 D of astigmatism, I also usually choose 
a toric lens, but the patient’s desire for multifocality factors into the decision. 

CHooSE tHE MoSt SUitaBLE LENS tECHNoLoGy
Many surgeons (and patients) are concerned about nighttime glare and halos 

with multifocal IOLs. I counsel all of my patients to expect some problems with 
their quality of vision at night but explain that it should improve in the weeks or 
months following surgery. That stated, I have found glare and halos to be much 
less of a concern with the current generation of multifocal lenses than I antici-
pated. In terms of patients’ postoperative satisfaction, hitting the refractive target 
is much more important than any dysphotopsia symptoms in my experience 
(Table). 

CoNCLUSioN
In the past 20 years, surgeons’ IOL options and the required measurements 

for cataract procedures have gotten more complex, but that evolution has also 
increased surgical precision. As technology and techniques advance, I think oph-
thalmologists will get more and more patients to the sweet spot of ±0.50 D of 
emmetropia, which will make them great advocates for the surgeons’ practices. n 

Maria C. Scott, MD, is medical director of the Chesapeake Eye Care 
& Laser Center in Annapolis, Maryland. She acknowledged no financial 
interest in the products or companies mentioned herein. Dr. Scott may be 
reached at (410) 571-8733; mariacscott@yahoo.com. 
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