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IN BRIEF

• A new noninvasive technique to 
measure corneal elasticity could help 
diagnose keratoconus and other corneal 
diseases. Published in the October 2014 
Journal of the Royal Society Interface, 
this method uses optical coherence to-
mography (OCT) to acoustically stimu-

late the cornea and record nanoscale 
images of the movement at high speed 
and resolution, creating a new technique 
called OCT vibrography. These images 
provide information on corneal material 
parameters without interfering bias from 
corneal thickness or IOP that may help 
ECPs customize corneal treatments as 
needed.

• A study in the British Journal of Oph-
thalmology suggests Demodex infesta-

tions may be more common among 

dry eye patients without blepharitis 
than previously thought. When compar-
ing Demodex infestations found using 
in vivo confocal microscopy (IVCM) 
versus classic eyelash depilation, both 
identifi ed 100% of the mite infestations 
among patients with anterior blephari-
tis (n=18). However, IVCM found 60% of 
the infestations among dry eye patients 
without blepharitis (n=22) and 12% 
among healthy subjects (n=8), while 
depilation found only 50% and 0%, 
respectively. These results suggest cur-

rent clinical methods may be missing 

Demodex in dry eye patients who pres-
ent without possible infestation indica-
tions and otherwise healthy patients.

• A single thermodynamic LipiFlow 

treatment applied to the meibomian 

glands may benefi t patients in the 

early stages of MG dysfunction, with 
clinical improvement persisting for up 
to six months, according to a small 
prospective trial in the journal Cornea. 
Reduced subjective symptoms and 
improved objective dry eye parameters 
(e.g., expressible glands, secretion score, 
lipid layer thickness) were found in 26 
MGD patients examined before and six 
months after a single in-offi  ce treatment. 

The extent of MG atrophy may cor-
relate with treatment response—symp-
tomatic improvement was better in 

patients will less atrophy, and no 
improvement in atrophy was noted 
after the therapy. 

N
atamycin may 
be better than 
voriconazole for 
topical treatment of 
fi lamentous fungal 

keratitis, according to new re-
search presented by N. Venkatesh 
Prajna, DO, chief of the cornea 
clinic at Aravind Eye Hospital in 
Madurai, India, in his presentation 
at the 2014 American Academy of 
Ophthalmology meeting. 

A double-masked multicenter 
randomized clinical trial compared 
the effi cacy of antifungal medica-
tions voriconazole and natamycin 
in the treatment of fi lamentous 
fungal keratitis. Fusarium was the 
most common organism detected 
(40% of patients), followed by 
Aspergillus (17%). 

Of the 323 subjects, 161 were 

treated with 1% voriconazole 
and 162 were treated with 5% 
natamycin. The topial drugs were 
applied topically every hour during 
waking hours until re-epitheliali-
zation, then four times per day for 
three weeks. 

Eyes that received natamycin 
therapy displayed better visual 
acuity at three months and were 
less likely to have perforation or 
require penetrating therapeutic 
keratoplasty. This trend was more 
pronounced in Fusarium cases. 

The results of this research 
suggest that natamycin is the 
better single-agent treatment for 
fi lamentous fungal keratitis when 
compared to voriconazole; in fact, 
“monotherapy with topical vori-
conazole cannot be recommended 
for fi lamentary fungal keratitis,” 
Dr. Prajna concluded. 

The researchers note individual 
susceptibility exists for fungal 
organisms, much as it does for 
bacteria, so therapy should be tai-
lored accordingly. Also, “keep in 
mind there are penetration issues 
initially and toxicity concerns with 
prolonged therapy required in my-
cotic infection,” said Joseph Shov-
lin, OD, who was not involved in 
the research. “In recalcitrant cases, 
subconjunctival injections of fl uco-
nazole and intrastromal injections 
of amphotericin B are helpful.” RCCL
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A fungal keratitis case in the 

setting of a corneal transplant. 

Notice the purulent infi ltrate along 

the margins of the cornea, as well 

as marked conjunctival hyperemia.
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N
ow that I have your 
attention, I’ll attempt 
to answer. Third-party 
sellers want your 
patients to buy lenses 

from them, and they’re riled by re-
cent steps some manufacturers have 
taken on unilateral pricing policies. 

What is unilateral pricing and 
how has it evolved over the years? 
In a unilateral pricing policy (UPP), 
the manufacturer independently 
(without agreement from resellers) 
announces a minimum resale price 
for a product and refuses to further 
supply a reseller that chooses to sell 
a product below that price.1-4 The 
manufacturer is not setting a retail 
price, but rather is establishing a 
minimum retail price limit. This 
policy is designed to encourage 
retailers to provide patients/con-
sumers with a high level of person-
alized service, something eye care 
professionals (ECP) do well.1,3,4

In 2007, the Leegin case ren-
dered a decision that clarifi ed a 
UPP as the only way a manufactur-
er can directly infl uence a reseller’s 
retail price without subjecting itself 
to liability for price fi xing.3-5

There are two ways in which 
a purely vertical minimum retail 
price maintenance (RPM) agree-
ment might be unlawful under 
federal “rules of reason,” howev-
er:3 (1) A dominant retailer might 
consider RPM to forestall innova-
tion in distribution of the product 
that decreases its cost, or (2) a 
manufacturer with market power 
might use RPM to give retailers an 
incentive not to sell the products of 
smaller rivals or new entrants. 

Anticompetitive minimum RPM 
can also result from collusion 
or conscious parallelism in con-
centrated industries. Most states 
already try to codify their laws into 
judicial interpretations of analo-
gous federal law. But, federal law 
is not the only source of antitrust 
claims.1,3

UPPs AND DOWNS

A debate continues as to whether 
or not the new pricing policies em-
ployed by several major manufac-
turers are good or bad for consum-
ers. Both sides provide cogent and 
rational points in their favor. 

There are conceivable benefi ts 
for consumers/patients. Unilateral 
pricing inhibits “free-riding”—
when the retailer sells discounted 
lenses to consumers after the ECP 
provides the information that leads 
to the purchase decision, including 
benefi ts of one brand over another 
and how to properly maintain and 
care for the product. Other benefi ts 
include inter-brand competition 
and potential to bring new prod-
ucts to market.1 This allows resell-
ers to justify the time and effort for 
services needed to introduce a new 
product.

One downside for consumers: 
prices may be higher in some situ-
ations than would have otherwise 
been charged. Also, anti-competi-
tive outcomes are possible.1,5,6 

 This past summer, a Senate hear-
ing on pricing policies and compe-
tition pitted manufacturers and the 
American Optometric Association 
against groups representing alter-
native sources for lens purchases. 

Both sides provided information on 
consumer centered issues, including 
the new pricing policies.2

Among other points, the rep-
resentatives argued that UPP is 
another manufacturing tactic to 
keep patients dependent upon 
practices. Personally, I’m not sure 
how this can be interpreted as anti-
competitive. Once again, we are 
made out to be the bad guys for 
offering both products and services 
in our practice.

I think a counterargument for 
protection by ECPs could be made. 
Online businesses have less money 
tied up in real estate and some-
times don’t collect state taxes.3

Especially with the introduction of 
new products, alternative sources 
for contact lens sales could actually 
be viewed as a “free rider.”1,3 Addi-
tionally, ECP are professionals—we 
are better equipped to help patients 
acclimate to their new lenses.  

Of course, regardless of where 
our patients choose to purchase 
lenses, we should continue to edu-
cate them on new products under 
unilateral pricing policy and mar-
ket those products as best we can 
with confi dence from our practice. 
I suspect despite all the scrutiny, 
unilateral pricing is here to stay. RCCL

1. Eiden SB, Kassalow J: Impact of unilateral 
pricing policies. Contact Lens Spectrum. 2014; 
9:36-40.
2. www.judiciary.senate.gov/meetings/procong-
policies-and-competition-in-the-contact-lens-
industry-is-what-you-see-what-you-get
3. Lindsay MA: Resale price maintenance and the 
world after Leegin. Antitrust. 2007; 22(1).
4. en.wikipedia.org/wiki/Unilateral_policy
5.  www.kansas.com/news/business/biz-
columns-blogs/business-perspectives/ar-
ticle1090137.html.

Should Your Patients Purchase 
Contact Lenses Elsewhere?
Watch out for third-party contact lens sellers attempting to gain your patients’ business. 

My Perspective
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N
ow more than ever, 
digital devices are 
an integral part 
of our daily lives. 
Many of your pa-

tients likely spend their workdays 
in front of a computer, supple-
mented by use of handheld devices 
such as smartphones or tablets 
throughout the day. As such, it 
is imperative for you to take the 
time to address this clinically. Dry 
eye and discomfort at the end of 
the day due to digital eye fatigue 
is a common and growing com-
plaint, and especially so in contact 
lens wearers.

Affecting children to emerg-
ing presbyopes most acutely but 
also advanced presbyopes as 
well, device-related eye fatigue 
will soon become one of the most 
important factors we address in 
our practice. Our visual world is 
changing rapidly and we need to 
stay on top of it. In this column, 
we will address some of the ways 
to help your contact lens patients 
see the best and stay comfortable 
in their lenses.

HOW MANY HOURS?

Start by asking all your contact 
lens patients how many hours 
they sit in front of a computer. 
Mid-day discomfort is a symptom 
happening more frequently with 
decreasing blink rates and increas-
ing meibomian gland dysfuntion.  
Aside from just standard daily 
computer use, it is important to 
know how much time, on average, 
our patients (both children and 
adults) spend in front of smaller 
screens like those found on smart-

phones or handheld gaming sys-
tems. Contact lens comfort during 
such activities must be addressed 
at every visit. 

Asking about computer or digi-
tal device usage enables eye care 
professionals to discuss options 
like daily-replacement contact 
lenses, high-quality silicone hydro-
gel contact lenses and any pre-
scription products or OTC drops 
that could help. It also gives us the 
opportunity to discuss computer 
and device usage best practices 
like taking visual breaks through-
out the day and having a good 
pair of back-up glasses. Lastly but 
by no means insignifi cantly, these 
discussions often reveal near vi-
sion problems that can transition 
into a conversation about multifo-
cal contact lens options.

TAILOR THE PROCESS

Customize the contact lens fi t by 
choosing a design, material, mo-
dality and solution (if needed) that 
provides ideal patient comfort. 
Although comfort is diffi cult to 
predict sometimes, choosing a lens 
that maintains its hydration will 
help mitigate digital eye fatigue. 
Many of the newer materials and 
designs have improved hydration, 
reducing end-of-day discomfort. 

Water content, important 
though it may be, is not the sole 
determinant of comfort, as con-
tact lenses also vary in modulus, 
lubricity, oxygen permeability and 
edge design. All of those factors, 
along with the patient’s ocular 
health and environment, infl uence 
the patient’s perception of comfort 
with contact lens wear. 

Don’t forget to identify patients’ 
occupations, hobbies and daily 
visual requirements. This will also 
aid in properly identifying their 
visual needs and discussing proper 
expectations ahead of time. If 
you are fi tting a multifocal lens 
for children or adults, you can 
also customize the multifocal lens 
design to the patient’s daily visual 
tasks. By successfully satisfying 
their visual needs, you will inevita-
bly gain the respect of the patient 
and develop an ambassador for 
your practice.

EDUCATE YOUR PATIENTS

Accommodation is a somewhat 
diffi cult scientifi c concept to dis-
cuss with your patients. Use visual 
aids to explain the usual process 
and how it functions as we look at 
our computers and other devices. 
This will especially help your 
patient understand if you need to 
fi t them with multifocal contact 
lenses. 

EARLY PRESBYOPIA 

MAY FOOL YOU

Early presbyopia presents a chal-
lenge in that many patients may 
complain of distance blur or end-
of-day eye discomfort. Accommo-
dative fatigue is a major factor in 
these symptoms. It is important to 
educate the patient on the presby-
opic process and the options avail-
able with contact lens wear. Many 
patients do not realize that mul-
tifocal contact lenses are even an 
option and that they will still be 
able to wear contact lenses for a 
long time into the future—as long 
as they want. Additionally, with 

Digital World, Ocular Fatigue
Electronic device use is growing exponentially. Are you taking this into account when 
discussing contact lenses?

By Mile Brujic, OD, and Jason Miller, OD, MBA

Derail Dropouts
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the launch of many 
newer one-day multi-
focal lenses, patients 
can satisfy visual and 
comfort complaints 
at the same time, as 
the advantages of 
daily disposal help to 
reduce complaints of 
discomfort that might 
otherwise contribute 
to dissatisfaction. Put 
another way: don’t 
give the early presby-
ope any more reasons 
to be disenchanted.

Prepare your 
patients by educat-
ing them about the 
onset and progression 
of presbyopic vision 
symptoms and how 
your practice can han-
dle future near vision 
problems. Many will 
return and even tell 
you they are ready to 
try this new multifocal technology. 
There is a wide array of multifocal 
choices for patients ranging from 
emerging presbyopes to even the 
most advanced patients, including 
the presbyopic astigmat. 

CASE IN POINT

Kevin, a 41-year-old emerging 
presbyope, was complaining of 
discomfort and distance blur. He 
spends 10-12 hours per day using 
a computer or other digital device 
and has found himself taking his 
lenses out earlier and earlier in the 
day. He currently wears a -3.50D 
monthly disposable lens in both 
eyes and has worn it for years. 

Following a discussion of the 
visual effects of presbyopia and 
options to consider, he was fi t in 
a one-day multifocal contact lens 
design. These lenses were not only 
more comfortable, but his vision 
was improved and he loved the 
convenience of daily disposability. 

Being confi dent and profi cient 
in satisfying your patient’s needs 
in the ever-increasing digital world 
is critical to the success of your 
contact lens practice. Many newer 
lens designs provide good optics 
and address contributors to lens 
discomfort, and should be con-
sidered as a means to grow your 
practice. RCCL

Visual aids will help the patient understand 

complex processes like accommodation.

11 Campus Blvd., Suite 100

Newtown Square, PA 19073

Telephone (610) 492-1000

Fax (610) 492-1049

Editorial inquiries (610) 492-1003

Advertising inquiries (610) 492-1011

E-mail rccl@jobson.com

EDITORIAL STAFF

EDITOR-IN-CHIEF
Jack Persico jpersico@jobson.com

ASSOCIATE EDITOR
Aliza Martin amartin@jobson.com

CLINICAL EDITOR
Joseph P. Shovlin, OD, jpshovlin@gmail.com

EXECUTIVE EDITOR
Arthur B. Epstein, OD, artepstein@artepstein.com

ASSOCIATE CLINICAL EDITOR
Christine W. Sindt, OD, christine-sindt@uiowa.edu

CONSULTING EDITOR
Milton M. Hom, OD, eyemage@mminternet.com

SENIOR ART/PRODUCTION DIRECTOR
Joe Morris jmorris@jhihealth.com

GRAPHIC DESIGNER
Matt Egger megger@jhihealth.com

AD PRODUCTION MANAGER
Scott Tobin stobin@jhihealth.com

BUSINESS STAFF

PUBLISHER
James Henne  jhenne@jobson.com

SALES MANAGER, SOUTHEAST, WEST  
Michele Barrett mbarrett@jobson.com

VICE PRESIDENT OPERATIONS
Casey Foster cfoster@jobson.com

EDITORIAL BOARD

Mark B. Abelson, MD

James V. Aquavella, MD

Edward S. Bennett, OD

Aaron Bronner, OD

Brian Chou, OD

S. Barry Eiden, OD

Gary Gerber, OD

Susan Gromacki, OD

Brien Holden, PhD

Bruce Koffler, MD

Jeffrey Charles Krohn, OD

Kenneth A. Lebow, OD

Kelly Nichols, OD

Robert Ryan, OD

Jack Schaeffer, OD

Kirk Smick, OD
Barry Weissman, OD

REVIEW BOARD

Kenneth Daniels, OD

Desmond Fonn, Dip Optom M Optom

Robert  M. Grohe, OD

Patricia Keech, OD

Jerry Legerton , OD

Charles B. Slonim, MD

Mary Jo Stiegemeier, OD

Loretta B. Szczotka, OD

Michael A. Ward, FCLSA

Barry M. Weiner, OD

RCCL
REVIEW OF CORNEA 
& CONTACT LENSES

006_rccl1114_DD.indd   7 10/24/14   2:47 PM



SPECIAL ISSUE:  PERSPECTIVES ON PRESBYOPIA

8  REVIEW OF CORNEA & CONTACT LENSES | NOVEMBER 2014

O
f the roughly 1.5 
billion1 presbyopes 
in the world, only 
an estimated 2.2%2 

wear multifocal or 
bifocal contact lens designs (Figure 
1). Furthermore, many patients 
discontinue contact lens use as they 
enter presbyopia. With so many 
recent advances in lens technology, 
what accounts for this disparity? 

Research has found that these 
trends likely result from patient 
concerns regarding cost, availability, 
comfort and visual clarity. Although 
comfort is believed to be one cause 
of contact lens abandonment, 
compromised vision may be an 
even larger one. In a recent survey 
of practitioners, 49% reported feel-
ing that their patients dropped out 
primarily due to perceived short-
comings in the vision provided by 
currently available designs.3 This is 
inherently at odds with other stud-
ies that demonstrated “good” (i.e., 
20/20) visual acuity at both distance 
and near with these designs.4 The 
latter, however, also reported much 
lower patient-reported quality of 
vision scores, which do not match 
this objectively measured acuity.4

The above result indicates that 
while refractive presbyopic contact 
lens designs “work” (i.e., allow the 
patient to see 20/20 at distance and 
near), they may not be providing 

the overall quality of vision wearers 
often demand. Said another way, 
although achieving 20/20 is a good 
indicator of high quality of vision 
for a single-vision correction, it does 
not guarantee high quality of vision 
with presbyopic corrections. In this 
article, we outline several explana-
tions for this seemingly paradoxi-
cal result—patients are not happy 
with 20/20 vision at distance and 
near—and how to use these ideas to 
enhance fi tting success. 

In clinical practice, our goal is 
to provide the best image quality 
or vision correction possible. With 
this in mind, the contact lens that 
theoretically would provide optimal 
image quality for a wearer would 
be one that completely corrects all 
optical defi cits or aberrations of the 
wearer’s eye. Though not readily 
commercially available, these lenses 
are known as “custom” contact 
lenses. For example, to optimally 
correct an eye with +0.4µm spheri-
cal aberration (SA), an aberration-
correcting contact lens would have 
to contain -0.4µm SA (an amount 
equal in magnitude, but opposite in 
sign, to the eye). 

However, for a presbyope, these 
lenses only provide optimal im-
age quality at one single viewing 
distance. The presbyopic patient 
requires lenses with slightly more 
complex goals—namely, to expand 

the depth of focus of the presbyopic 
eye or allow the presbyope to see 
at more than one viewing distance 
with the highest image quality 
possible. Several optical techniques 
are often employed to accomplish 
this, including refractive lenses, dif-
fractive lenses, “accommodating” 
lenses and monovision. Each have 
their own merits, but the current 
discussion will focus on one of the 
most common contact lens optical 
designs: refractive multifocal lenses.

MULTIFOCAL CONTACT 

LENS DESIGN PRINCIPLES

Unlike in multifocal (progressive) 
spectacle lens designs, which con-
tain a vertical power gradient from 
which, with eye and head rotation, 
the patient can sequentially select 

      A Clear View of
    Multifocal Contact
  Lens Optics

By Pete Kollbaum, OD, PhD, and Arthur Bradley, PhD

Many patients abandon 
contact lenses at the onset of

 presbyopia due to the reduced
 quality of vision. Here’s how to 

achieve the best vision possible and 
keep them wearing contact lenses.

Dr. Kollbaum is an Associate 
Professor, Associate Dean 
for Research, and Direc-
tor of the Borish Center for 
Ophthalmic Research at the 
Indiana University (IU) School 

of Optometry. He holds an 
OD, Masters in Clinical Research 

and a PhD in Vision Science from IU. He is 
also a Fellow of the American Academy of 
Optometry and the British Contact Lens As-
sociation. In his faculty position, he teaches 
didactically and clinically in the areas of 
contact lenses and optics.  

Dr. Bradley is a Professor of Optometry and 
Vision Science at IU, and runs a visual optics 
research lab there. His interests are centered 
around visual perception and the impact of 
the eye’s optics on visual function.  
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the power appropriate to focus 
the target distance, most multifo-
cal contact lenses employ a con-
cept called “simultaneous image” 
(sometimes inappropriately called 
“simultaneous vision”). These con-
tact lens designs also contain power 
gradients that either change radially 
or meridionally across the lens,5

but unlike presbyopic spectacles, 
the multiple powers contained in 
multifocal CLs simultaneously im-
age targets. For example, the center 
of a multifocal contact lens may 
contain an optical power aimed 
at focusing light when the wearer 
views at “distance” (CD or Center 
Distance), or when the wearer views 
at “near” (CN or Center Near), but 
the surrounding optics create mul-
tiple images that would be in focus 
at other viewing distances.

MULTIFOCAL CONTACT 

LENS DESIGN LIMITATIONS

The optical structure of all simul-
taneous image multifocal designs, 
as the name implies, leads to the 
combination of focused and defo-
cused images appearing simultane-
ously at all times when viewing 
either distant or near targets. This 
can be seen in the simulated retinal 
image of Figure 2, which depicts 

the focused image corresponding to 
light passing through a “distance 
powered” area of the lens with 
the wearer viewing at distance; the 
defocused image obtained through 
the “near powered” area of the lens 
while the wearer remains looking at 
distance; and the result of these two 
images when the wearer simultane-
ously views through both of these 
areas of the lens (i.e., multifocal). 

The decrease in perceived quality 
of vision reported by patients with 
simultaneous image multifocal 
lenses is most likely a direct result 
of the unavoidable presence of a 
defocused image 
in the combined 
multifocal im-
age (Figure 2). 
The presence of 
these defocused 
images creates 
two primary 
changes in 
the multifocal 
retinal image: 
reduced contrast 
and a visible 
“ghost.” As can 
be seen in the 
simultaneous 
image quality 
simulation of 

Figure 2, small letters can be readily 
visible, but the overall contrast of 
the image is decreased and the defo-
cused image can clearly be seen. 

The effectiveness of these simul-
taneous image designs becomes 
limited by a few key optical 
principles. Specifi cally, the gradient 
power change of multifocal lenses 
from their center to periphery, 
which is designed to increase the 
depth of focus of the wearer, is most 
commonly a form of SA. Although 
nearly all single vision contact lenses 
also contain SA,6 multifocal lenses 
typically contain higher magnitudes 
of SA, with “higher add” designs 
containing the most. 

Unlike the custom lens described 
above, which aims to correct the 
eye’s optics, in order for a multifo-
cal lens to effectively expand the 
depth of focus of the presbyopic 
wearer, some level of residual eye 
plus contact lens SA is necessary. 
For example, if a patient’s eye did 
not have any SA, and a CN contact 
lens with SA (e.g., -0.3µm) was 
placed on it, the expected resultant 
eye plus lens SA would be -0.3µm, 
which might be expected to suffi -
ciently expand the wearer's depth of 
focus (Figure 3, page 10, top row).  
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Fig. 1. A pie chart representing the percentage of presbyopic-age individuals 

who use various vision correction options.

Fig. 2. The simulated retinal image of a typical letter chart 

of a well-corrected eye while viewing at distance through 

an optical zone containing the appropriate distance power 

(left panel); this same eye while viewing at distance through 

the optical zone containing the (defocused) near add power 

(middle panel); and the combined resultant of these two 

when the eye views at distance simultaneously through the 

distance and near powered optical zones as would occur in 

a simultaneous image contact lens (right panel). 
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Interestingly, most commercially 
available multifocal contact lenses 
are “center-near” (CN) designs. 
These have their most plus/least 
negative power at the lens center 
and least plus/most negative power 
at the periphery, and induce nega-
tive SA. Most human eyes, however, 
contain signifi cant levels of posi-
tive SA.7-9 Therefore, on average, 
it is possible the eye may contain 
positive SA (e.g., +0.3µm), while the 
CN lens may contain a similar level 
of SA, but opposite in sign. In such 
a case, the multifocal CL does not 
generate a multifocal eye plus lens, 
but rather leaves the presbyopic eye 
with zero eye plus lens resultant SA 
and a good optical correction (at 
one single viewing distance), albeit 
not with an expanded depth of 
focus (Figure 3, bottom row). 

Obviously, any level of eye plus 
lens resultant SA may in itself 
degrade image quality. For example, 

Figure 4 shows a 
simulated retinal 
image of a fully 
corrected eye with 
no aberration 
and with -0.4µm 
residual SA as 
might occur with 
a CN lens. Notice 
the decrease in 
simulated per-
ceived image qual-
ity caused by the 
SA. Furthermore, 
a contact lens cor-
rection may also 
mislocate on the 
eye relative to the 
pupil center. This 
mislocation of a 
correction that 
contains spherical defocus and SA 
induces other aberrations, such as 
prism and coma, which may further 
degrade image quality. 

This induction of 
other aberration is 
in direct proportion 
to the amount of 
decentration and the 
amount of spheri-
cal defocus and SA 
contained within the 
lens.10 Specifi cally, 
decentration of a lens 
with higher levels 
of SA will gener-
ate higher levels of 
induced coma and 
poorer image quality. 
The right panel of 
Figure 4 demonstrates 
the simulated retinal 
image of the same 
SA-containing lens 
shown in the middle 
panel, when decen-
tered 1mm. Notice 
the distinctly worse 
simulated perceived 
image quality due 

to the decentration-induced coma 
aberration. Such dramatic changes 
in image quality are not associated 
with decentration of monofocal 
lenses, and the magnitude of this 
decentration effect is proportional 
to the level of SA contained within 
the contact lens.

MINIMIZING LIMITATIONS

The principle described above 
provides insight that may be used to 
enhance practitioner success when 
fi tting multifocal lenses. Specifi cally, 
in order to minimize the impact of 
multifocal lens decentration, lower 
levels of SA must be used. However, 
lowering the SA level, reduces the 
multifocality of the lens. This ap-
parent “Catch-22” suggests that to 
achieve a desired level of multifocal-
ity in the eye plus lens combination, 
while at the same time minimizing 
sensitivity to decentration, patients 
should be fi t with multifocals that 
add to, rather than subtract from 
the inherent SA of the eye. 

For example, assume that 0.4µm 
SA has been found necessary for an 
optical design to effectively expand 

10  REVIEW OF CORNEA & CONTACT LENSES | NOVEMBER 2014

A CLEAR VIEW OF MULTIFOCAL CONTACT LENS OPTICS

Fig. 4. The simulated retinal image of a typical letter 

chart of a sphere- and astigmatism-corrected presbyopic 

eye with no SA (left); the same corrected eye wearing 

a hypothetical center-near multifocal contact lens with 

-0.4µm SA (middle); and the same eye wearing the same 

contact lens, but when the multifocal contact lens is 

decentered 1mm on the eye, inducing other aberration 

(i.e., coma) (right).  

Fig. 3. The top row depicts an optically perfect 

wavefront corresponding to a hypothetical 

aberration-free presbyopic eye (left); the wavefront 

of a center-near soft multifocal contact lens with 

-0.3µm SA (middle); and the wavefront representing 

the sum of these two (right), providing a resultant 

eye plus contact lens residual amount of SA. 

The lower row depicts the wavefront of a 

hypothetical presbyopic eye with +0.3µm of inherent 

SA (left); the wavefront representing the same 

center-near multifocal contact lens with -0.3µm SA 

(equal in magnitude, but opposite in sign to that of 

the eye) (middle); and the resultant optically-perfect 

wavefront representing the sum of the eye plus 

contact lens, leaving the eye well-corrected, but no 

residual SA aimed to expand the depth of focus of 

the wearer (right).
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the depth of focus, and that the sign 
of this SA does not matter (e.g., 
positive or negative will have the 
same effect), and that our eye has 
roughly +0.2µm SA (as might com-
monly occur in a presbyopic eye).7-9

One option to meet the necessary 
goal of 0.4µm eye plus lens SA is to 
supplement the +0.2µm SA in the 
eye with +0.2µm SA in a center-
distance multifocal contact lens. 

In this case, the aberration that is 
induced within the contact lens is 
minimized, as well as the aberration 
induced when this lens decenters 
0.5mm inferiorly and temporally 
on the eye. In turn, both of these 
together maximally preserve the 
simulated image quality of this 
eye plus lens (Figure 5, left panel). 
Alternatively, however, if a center-

near contact lens is used to achieve 
the goal, -0.6µm SA is required to 
achieve the necessary magnitude 
of 0.4µm eye plus lens SA. In this 
case, notice that, in the presence of 
the same on-eye lens decentration, 
the simulated image quality is much 
reduced (Figure 5, right panel).  

 The above argument implies 
multifocal corrections can be im-
proved by measuring/knowing the 
aberration structure of our patients’ 
eyes and the contact lenses we aim 
to use. Practically speaking, how-
ever, this strategy requires special-
ized equipment and may be time 
consuming. Therefore, a surrogate 
approach could be used based on 
population averages and published 
knowledge of lens designs. Be-
cause all presbyopic eyes may have 

signifi cant positive 
SA,8,9 consider using an 
aspheric CD design to 
add extra positive SA 
to the eye. With this 
small amount of added 
positive SA, we aim to 
reduce the sensitivity to 
lens decentration, while 
still providing suffi cient 
expansion of their 
depth of focus. 

If this approach does 
not work, the eye may 
not be “average,” and 
it may have inherent 
negative SA. In this 
case, a low aspheric CN 
design may improve 
performance. Alterna-
tively, if this approach 
does not work, this eye 
may have low amounts 
of SA altogether. In 
this case, a possible 
approach is to try a 
“higher add” design 
with increased levels of 
SA or to combine low 
amounts of defocus 

with low amounts of SA.11

In the future, it is hoped more 
contact lenses that use these design 
concepts will become available. For 
now, however the current report 
provides some insight of how to 
best use currently available designs 
to enhance fi tting success. RCCL
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They also hold a patent application 
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discussed in this article.
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Fig. 5. Assuming it has hypothetically been 

determined that a magnitude of 0.4µm of resultant 

eye plus contact lens SA is necessary to expand 

the depth of focus of a presbyopic eye that has 

+0.2µm inherent SA, two alternative solutions to 

this goal are described. 

One option to meet the goal of 0.4µm eye plus 

lens SA is to supplement the +0.2µm SA in the eye 

with +0.2µm SA in a center-distance multifocal 

contact lens. In this case, the aberration that is 

induced within the contact lens is minimized, 

as well as the aberration induced when this lens 

decenters 0.5mm inferiorly and temporally on the 

eye, in turn maximally preserving the simulated 

image quality of this eye plus lens (left panel). 

Alternatively, however, if a center-near contact 

lens is used to achieve the goal, -0.6µm SA is 

required to achieve the necessary magnitude of 

0.4µm eye plus lens SA. In this case, notice that, in 

the presence of 0.5mm inferior-temporal on-eye 

contact lens decentration, the simulated image 

quality is much reduced (right panel). 
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H
umans are naturally 
resistant to change. 
Whether it’s simply 
switching to a new 
brand of product 

or moving to a different country, 
the majority of us experience 
some level of discomfort when our 
circumstances change, in part due 
to perceived loss of control and 
uncertainty regarding the future. 

Contact lens patients affected 
by presbyopia face such uneasi-
ness. Often for years, these patients 
see beautifully using the same 
contact lens product line. But as 
age and time catch up with them, 
contentment with their contact 
lenses diminishes as the advance 
of presbyopia intrudes upon their 
daily lives. Patients often become 
caught between an inertia of habit 
that keeps them committed to the 
lenses they are familiar with and 
the frustration of presbyopia’s 
inevitable effects. 

As practitioners, our ability to 
address patients’ concerns regard-
ing new modalities is a unique 
opportunity to assuage disenfran-

chised patients and smooth their 
transition to multifocal lenses. The 
words we use are powerful and 
our enthusiasm for new products 
enhances our ability to successfully 
address or avoid pitfalls. Factors 
such as price, visual compromise, 
adaptation period and presby-
opic progression over time are all 
triggers that can lead to patient 
dropout. Having a good strategy 
to help keep these valuable patients 
involved in the practice is key.

IF THE PRICE IS RIGHT

Many of us are guilty of jumping 
to conclusions about the contents 
of our patients’ pocketbooks, 
and how they choose to spend it. 
Multifocal lenses are premium 
products and the professional skill 
needed to get the best outcome 
requires a fee commensurate with 
the service provided. The offer of 
a “free” trial pair usually includes 
a comprehensive eye examination 
and the potential for a “fi tting and 
follow-up” fee if the decision is 
made to move forward with the 
modality. 

An up-front discussion can help 
reduce any misunderstanding if 
fees appear unexpectedly at the 
conclusion of a fi tting process. 
Presbyopic patients are usually the 
most fi nancially stable portion of 
our patient population, as they’re 
typically at the peak of their career 
earnings, and are usually willing to 
pay the additional expense when 
the outcome results in increased 
convenience and less visual 
compromise. If needed, however, 
part-time use, especially with daily 
disposable multifocal lenses, ad-
dresses the convenience issues and 
high material costs associated with 
premium lenses.

  CHANGE 
  IS GOOD: 
ENCOURAGING THE 
SWITCH TO MULTIFOCALS
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Presbyopes can be apprehensive about moving to multifocal 

contact lenses. How should you address their concerns?
By Glenda Secor, OD

SPECIAL ISSUE:  PERSPECTIVES ON PRESBYOPIA
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NO COMPROMISE

Visual compromise is a huge is-
sue for patients as they become 
presbyopic. Dryness and associated 
discomfort, redness and inconve-
nience are just some of the reasons 
patients drop out of using contact 
lenses, and these factors often 
worsen as patients grow older. 

It is critical to listen to your 
patient’s needs and concerns when 
fi tting multifocal contact lenses. In 
addition to setting realistic ex-
pectations, identifying individual 
preferences, whether occupational 
or social, helps patients understand 
the rewards and limitations of 
multifocal lenses. 

All current soft multifocal con-
tact lenses are based on simultane-
ous vision designs—when both 
distant and near images are seen 
at the same time. In this case, the 
brain must learn to suppress the 

image that is out of focus for the 
desired task. While this ability is 
not innate, it can improve with ad-
aptation. Cortical adaptation may 
occur in a few days to a few weeks, 
depending on the patient. Knowing 
the dominant eye and emphasiz-

ing the vision for the preferred 
task will enhance the experience 
and reduce compromise. However, 
dominance does not always dictate 
a preferred distance. Listening 
again to the individual needs of 
patient expectations can guide your 
adjustments.

It is easiest to start with good 
distance acuity and adjust the near 
as needed. This builds enthusiasm 
and confi dence in the modality 
for patients and allows for easier 
adjustments at future follow-up 
visits. Avoid adding extra minus 
power anywhere, as any additional 
distance power often compromises 
the near vision. 

Small incremental alterations 
in the parameters of multifocal 
contact lenses can make enormous 
changes in function for patients. 
This is especially true with aspheric 
designs—a 0.25D change in plus 

power can have a profound effect 
in near acuity. Hyperopic pres-
byopes are incredibly grateful for 
multifocal designs, as their age-re-
lated vision loss is catastrophic for 
various distances. Binocular acuity 
testing and real world targets such 

as cell phones serve as good mark-
ers when deciding how to adjust 
parameters. Encouraging full blink 
excursion is critical with prolonged 
use of digital devices. This keeps 
the meibomian glands “pumping” 
effi ciently.

The visual compromise that 
occurs with presbyopia can be ad-
dressed simply by allowing patients 
to experience multifocal contact 
lenses in their world and adjust-
ing the parameters as needed to 
improve their experience.

THE ART OF LENS FITTING 

The successful fi tting of contact 
lenses employs a combination of 
knowledge and clinical experience 
with various lenses and the ability 
to respond quickly when change is 
required. Understanding a patient’s 
needs and behaviors can reduce the 
adaptation period because your 
initial lens choice may improve 
your odds for success. And with a 
variety of wearing schedules and 
lens design choices now available, 
our toolbox of multifocal contact 
lenses has never been better. 

Most manufacturers use lens de-
signs based on some form of asphe-
ricity, with the majority having a 
center-near approach. Center-dis-
tant lenses and “lens system” ap-
proaches are also excellent choices 
for the right patient. Lens System 
designs use different corrections for 
each eye by incorporating different 
power rings for distance and near. 
Traditionally, the dominant eye is 
fi tted with the distance-centered 
design and the non-dominant eye 
is fi tted with the near-centered de-
sign. Early or emerging presbyopes 
may adapt quicker to the center 
distance design or  two distance 
centered designs when using the 
lens system approach. Needing 
more near vision help is often eas-
ier to achieve with the center near/
higher add powers. For those in the 
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middle of their presbyopic experi-
ence, having multiple add powers 
allows fl exibility to personalize their 
visual experience by biasing one eye 
for their preferred distance.

Centration with any contact lens 
is critical, but it is imperative with 
multifocals. Since we are rarely able 
to modify curvature, changing the 
design is extremely helpful when 
needed. Additionally, extreme pupil 
size—either too large or too small—
is likely to cause problems.

As a side note, many manufactur-
ers offer fi tting guides to assist you 
with starting points and problem 
solving. While you may have your 
own bias about ways to enhance 
vision, these guides can be great 

reference points to direct your 
decision-making process to reduce 
the adaptation period.

While visual acuity is important 
to success, it is not always the tip-
ping point for patients. In fact, mo-
tivation is probably the most critical 
variable in the fi tting process. 
Motivated patients are more willing 
to try the recommended designs, 
return for follow-up care and pay 
the fi nancial cost of a new modality.

It’s important to note that insuf-
fi cient adaptation time may prevent 
a patient from adjusting to new 
technology when they otherwise 
would have succeeded. Waiting a 
minimum of 10 to 15 minutes prior 

to checking initial acuities allows 
settling time. Typical adaptation 
times vary from one to three weeks, 
with changes made at appropri-
ate visits. Changing one variable 
at a time simplifi es the process and 
makes judging the impact easier. 
The patient’s vision will almost al-
ways improve when given adequate 
time for adaptation; not rushing 
this process will help prevent early 
abandonment.

However, if you have used all 
your clinical expertise, made ap-
propriate lens changes and the 
patient is still less than “wowed” by 
the lens performance, be willing to 
abandon multifocals for their old 
modality. Though many patients 

will want to stay with the new 
lenses when they perceive the ben-
efi t of binocularity and improved 
function, some may prefer their old 
ones. Often, unsuccessful patients 
will comment that they appreciate 
the chance to try something new 
and know that we will have new 
products next year to address more 
of their unmet needs.

PRESBYOPIC PROGRESSION 

Age is unkind to ocular health. 
As our ability to accommodate 
decreases with age, so does our 
tear production, which can lead to 
ocular surface disorders such as dry 
eye. Addressing these issues prior to 

any contact lens trial enhances suc-
cess exponentially, as contact lenses 
can exacerbate certain symptoms. 

The newest generation of presby-
opes, Generation X, are those born 
between the early 1960s and early 
1980s. Their needs and expecta-
tions are unique to their generation 
and life experiences. They have 
always known technology as a tool 
to enhance their lives and their self-
reliance and independence some-
times makes change even more 
diffi cult. Regardless, they resist 
being or looking old, and don’t 
want to “become their parents” 
too quickly. So, this population 
is generally amenable to address-
ing their presbyopic needs using 
newer methods like multifocal 
contact lenses when the reality of 
compromise is not working. Ad-
ditionally, early presbyopes require 
lower reading options and often 
can adapt easier than more mature 
presbyopes who are entering the 
multifocal lens market. 

Flexibility and creativity with 
mature presbyopes is key to their 
success. Being willing to wear the 
lenses part-time, mix different 
brands or use additional over-spec-
tacles for specifi c tasks enhances 
options. Additionally, this popula-
tion has future opportunities for 
new options when available and 
unlimited referral potential when 
their experience is optimized.

Achieving freedom from glasses 
for both aesthetics and function will 
motivate many presbyopic contact 
lens patients to succeed with multi-
focals. However, for those that may 
have concerns regarding making 
the change, many options exist to 
cater to their specifi c needs. It is our 
responsibility as multifocal contact 
lens experts to allow patients the 
ability to try lenses; meeting their 
needs is both professionally and 
fi nancially rewarding. RCCL
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"MOTIVATION IS 
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CRITICAL VARIABLE IN 
THE FITTING PROCESS."
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Fig. 1: Physical properties of the Bausch + Lomb ULTRA® contact 
lens and other leading silicone hydrogel lenses. 

Bausch + Lomb ULTRA® Contact Lenses 
with MoistureSeal® Technology
Taking Contact Lens Properties and Design to the Next Level 
for Best in Class Performance

by Greg DeNaeyer

eeping patients successfully in contact lenses 
is a challenge for every practitioner. Th e last technological 

advancement in frequent replacement silicone hydrogel contact 
lenses was in 2007 and unfortunately dropout rates have not 
improved since that time. Th e likelihood of contact lens 
discontinuation has remained steady. Ocular symptoms of dryness 
and discomfort have been reported as the primary reasons for 
dissatisfaction or discontinuation of contact lenses.1 Contact lens 
patients who spend the majority of their work day on a digital 
device may be more susceptible to dehydration blur, ultimately 
resulting in decreased wear time or increased risk for drop out 
of contact lens wear.2 

Th e Tear Film and Ocular Surface (TFOS) Society’s recently 
conducted International Workshop on Contact Lens Discomfort 
(CLD) suggested questions regarding lens design that may help 
reduce CLD. Specifi cally, what contact lens material properties 
have the most infl uence on CLD? Are there advanced technologies 
in lens materials or design that could help reduce CLD?3 

Successful contact lens wear requires a patient to have good 
vision and comfort while maintaining a healthy anterior ocular 
surface. Unfortunately a harmony of these requirements is not 
always achieved, which may lead to decreased wear time or 
discontinuation of contact lenses. Ultimately the physical 
properties of a contact lens are what we clinicians use to guide our 
decisions to prescribe a contact lens with the goal of providing 
a patient with a successful wearing experience. Our patients don’t 
think of comfort and vision as distinct properties. Th ey desire and 
we demand great comfort, vision, and health from their contact 
lenses. After 7 years of research and development, Bausch + Lomb 
has introduced a novel silicone hydrogel contact lens, 
Bausch + Lomb ULTRA® contact lenses with MoistureSeal® 
technology, to help deliver the best in class properties among the 
leading silicone hydrogels to provide exceptional comfort, vision 
and health in one contact lens for the fi rst time.

Best in Class Properties for Best in Class Performance

MoistureSeal® technology is how Bausch + Lomb ULTRA® 
(samfi lcon A) contact lenses are able to achieve optimal physical 
properties.  It is a breakthrough combination of a proprietary 
material formulation and manufacturing process that gives 
Bausch + Lomb ULTRA® its inherent wettability, lubricity, 
and excellent deposition resistance. MoistureSeal® technology 
is a unique 2-phase polymerization process not found with any 
other contact lens. Th e fi rst phase integrates three silicone 
monomers whose combinations were chosen to optimize Dk 
and modulus. Th e silicone matrix is a unique combination 
of patented long-chain and short-chain silicone molecules. 

Th e silicone component of Bausch + Lomb ULTRA® contact 
lenses was formulated using a mathematical modeling approach 
allowing researchers to predict interactions between various 
silicone monomers to optimize material properties including Dk, 
modulus, water content, and coeffi  cient of friction (COF). Th e 
Dk/t of Bausch + Lomb ULTRA® is 163, which is the highest 
amongst leading monthly replacement silicone hydrogel 
contact lenses (Figure 1). Typically, as Dk is increased, the 
modulus increases and the water content decreases, which 

K

*Measured water content.
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Figure 2: Th e relationship of Dk/t and modulus for various silicone 
hydrogel contact lenses. Bausch + Lomb ULTRA® has the lowest modulus 
and highest Dk/t among the leading silicone hydrogel lenses.

may lead to a less comfortable contact lens wearing experience. 
However, the proprietary combination of silicone monomers 
that makes up Bausch + Lomb ULTRA® allows it to have a low 
modulus and high water content while providing excellent oxygen 
transmissibility. Figure 2 shows that Bausch + Lomb ULTRA® has 
one of the highest Dk/t and lowest modulus values as compared 
to other leading silicone hydrogel lenses. Recognizing that silicone 
materials are inherently hydrophobic, phase two of MoistureSeal® 
technology polymerizes a wetting agent permanently around the 
silicone matrix to provide inherent moisture and wettability.

Th e primary hydrophilic element of Bausch + Lomb ULTRA® 
is polyvinylpyrrolidone (PVP), a very eff ective humectant 
(a water loving polymer) that is used in eye drops and even 
some other contact lenses to improve wettability and moisture 
retention. MoistureSeal® technology builds PVP polymer around 
and throughout the silicone matrix from its precursor monomers. 
Bausch + Lomb ULTRA® is the only lens to use this approach 
of growing PVP around a matrix of silicone and thereby is 
able to achieve four times higher PVP concentration in 
Bausch + Lomb ULTRA® as compared to the market leading 
silicone hydrogel that also uses PVP as a wetting agent.4 Th e 
PVP allows the lens to have exceptional wettability, deposition 
resistance, and moisture retention. MoistureSeal® technology 
allows the Bausch + Lomb ULTRA® lens to maintain its high 
moisture levels during a full day of wear for the entire 30 day 
replacement schedule. 

Coeffi  cient of friction (COF) is becoming a popular metric to try 
and predict the comfort of contact lenses by manufacturers and 
researchers. In fact, the TFOS CLD report also recognized that 
COF may be an important contributor to contact lens comfort 
or may help to reduce the occurrence of lid wiper epitheliopathy 
(LWE). Bausch + Lomb ULTRA® has a dynamic and static 
coeffi  cient of friction (COF) that is equivalent to or lower than 
other leading silicone hydrogel materials including senofi lcon 
A and even the daily disposable material delefi lcon A.5 More 
research is needed to understand the impact of COF on comfort, 
however the Bausch + Lomb ULTRA® lens has low COF even in 
a worn lens condition.5

Comfort, Health and Vision

Bausch + Lomb ULTRA® contact lenses also incorporate aspheric 
optics to control spherical aberration to help improve visual
performance and reduce symptoms of glare and halos, particularly in 
low light environments. Spherical aberration may be inherent in the 
eye or induced by the contact lens itself. Bausch + Lomb ULTRA® 
showed the lowest residual spherical aberration compared to other 
leading silicone hydrogel lenses in an in-vitro study. Figure 3 shows 
the magnitude of residual spherical aberration present (assuming 
a +0.18 μm population average) after reduction provided by 
Bausch + Lomb ULTRA® as well as several other lens brands.

Edge Design

Th e edge design of a contact lens may also be an important 
driver of lens comfort.3 Bausch + Lomb ULTRA® was designed 
to have reduced mid-peripheral thickness and a tapered uniform 
edge profi le to provide exceptional comfort. Th e thin edge allows 
for a smooth transition between the conjunctival tissue and the 
lens surface. Finite Element Analysis was used to optimize the 
mechanical stability that gives Bausch + Lomb ULTRA® optical 
stability  and consistent fi tting characteristics. 

In Conclusion

Scientists at Bausch + Lomb have designed a silicone hydrogel
lens with optimal physical properties for comfort, health 
and vision. Bausch + Lomb ULTRA® contact lenses with 
MoistureSeal® technology provide the best Dk/t, water 
content, modulus, and coeffi  cient of friction that help deliver 
unsurpassed comfort and vision compared to the leading 
silicone hydrogel lenses.

Figure 3: Amount of residual spherical aberration present (assuming 
a +0.18 μm population average) after the reduction provided by 
Bausch + Lomb ULTRA® as well as several other lens brands.
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W
hen evaluating 
the pre-
presbyopic 
contact lens 
patient, it’s 

best to educate them on future 
decisions they will need to make as 
their eyes change over the next few 
decades. Try not to fi t a multifocal 
or monovision lens before the 
patient truly needs it in their world, 
as they won’t adapt as easily—let 
them tell you when they can’t see 
their phone screen anymore.

WHICH IS BETTER: 

MONOVISION OR 

MULTIFOCAL? 

A diagnostic session in the offi ce 
will usually point you in the right 
direction regarding whether to 
prescribe monovision or multifocal 
lenses. First, try overplussing the 
nondominant eye just enough for 
good near function—if this is suc-
cessful, the patient is likely a good 
monovision candidate. However, if 
the patient feels dizzy or notices an 
imbalance or signifi cant difference 
in vision clarity between eyes, multi-
focal lenses may be a better choice.  

For patients not yet wearing 
contact lenses, especially hyperopic 
patients or new presbyopes, offering 
a pair of multifocals to be worn 
during dilation to allow for frame 

selection is a great way to demon-
strate the positional independence 
of multifocal contact lenses. In 
other words, they can see up close 
in all viewing positions, not just in 
the reading position. 

So, now that you have the pa-
tient’s attention, the fi tting process 
for new multifocal and monovision 
patients starts with acquiring a 
thorough knowledge of their needs 
and desires: 

• What are their visual priorities? 
Are they planning to wear the lenses 
full-time or only part-time? 

• What daily activities could af-
fect their lens preference? 

• Are dry eyes or tear fi lm abnor-
malities an issue? 

• Is the patient a keen observer 
or more laid back concerning visual 
needs? Jewelers need excellent near 
vision; teachers probably don’t.

• How much astigmatism is there 
to be dealt with? 

• How long do they use the 
computer or other electronic devices 
each day? 

Stress to the patient that most—
but not all—of their visual needs 
may be met, especially in cases of 
presbyopia after age 50, so they 
do not form unattainable expecta-
tions. For this reason, a “show and 
tell” using trial lenses is extremely 
valuable before proceeding with the 

full diagnostic fi tting process, as you 
can discern the patient’s reaction to 
the new modality, and make minute 
adjustments after the initial adap-
tation. Emphasize to the patient 
that you are trying to fi nd the best
compromise for them. There is no 
perfect solution. In practice, most 
patients will achieve about 80% of 
their visual demands—and it is a 
process, with follow-up required.  

As Keith Masnick, M.Optom., 
observed in the early days of 
multifocal contact lens fi tting, “It 
doesn’t always make sense; the 
numbers don’t always work out 
as predicted.” Multifocal fi tting is 
a highly pragmatic process. To be 
successful, the patient must fi rst 
use the lenses.  

A TALE OF FOUR PATIENTS

In this article, we will bypass the 
early, easy presbyopic fi t. You 
know how to do that. But what 

No Patient
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about when a patient comes back 
one or two years later complain-
ing their vision is blurry both up 
close and far away? Below are four 
sample cases. Although specifi c 
lenses are mentioned, the goal here 
is not to advocate for a particular 
lens but rather to walk through the 
process of problem solving. Many 
other products and approaches 
might work too—that’s the point. 
It all depends on what each patient 
responds to.

•  Case 1: Modifi ed Monovision.
Many, if not most, soft multifocal 
patients eventually require modi-
fi ed monovision to obtain more 
working distance acuity. Modifi ed 
monovision can be used with any 
lens design. The Biofi nity Multifo-
cal (CooperVision) is available in 
a dominant (center distance) and 
nondominant (center near) design, 
with a range of permutations and 
combinations of power available 
due to the specifi c add choices. 
I’ve had success with this lens in 
marginal dry eye patients and those 
who may have diffi culty mak-
ing the switch from hydrogel to 
silicone hydrogel materials. Some 
patients prefer the nondominant 
design in both eyes, while other 
prefer the dominant design in both 
eyes. (Don’t forget to think outside 
the box to problem solve—channel 
our friend Keith!) 

CooperVision also offers one of 
the few toric multifocal designs 
available, the Proclear Multifocal 
Toric DW. This is a progressive 
design available in both dominant 
and nondominant options in two 
base curves, with an add that can 
be specifi ed up to +4.00. Custom 
cylinder powers up to -5.75 are 
also offered, with sphere powers 
up to +/-20.00 D. The main draw-
back to this lens is the low oxygen 
permeability due to the hydrogel 
material; to reduce the possibility 

of tearing a lens, use lubricating 
drops before removal.  

• Case 2: Residual Astigmatism 
or the Slightly Irregular Cornea.
P.P., a 53-year-old female computer 
systems analyst presented wearing 
monovision SCL with a toric lens 
in her near eye. She has a history 
of low corneal rigidity and possibly 
low grade keratoconus, although 
she is correctable to 20/25 with 
spectacles. She reported being 
unable to read her phone without 
over-the-counter reading glasses. 

This patient was refi t into the 
Purevision (Bausch + Lomb) 
multifocal high add in both eyes, 
regaining better near vision and 
retaining her good distance correc-
tion. Though the new PureVision2 
multifocal has excellent optics 
and is a great fi rst choice for those 
patients that require excellent 
acuity, I frequently use the older 
design in cases like this, or in cases 
of higher residual astigmatism, be-
cause it helps “mask” astigmatism 
and low grade corneal irregulari-
ties due to its modulus and low 
water content.

With this lens, proper preven-
tion of contamination from exog-
enous oils should be emphasized, 
and good lid hygiene should be 
reviewed with all patients. As with 
all soft lenses, the initial insertion 
is more comfortable if you avoid 
touching the inside surface of the 
lens when removing it from the 
case or fl atpack. Instead, allow the 
lens to fl oat out of the case onto 
your fi nger, rather than fi shing for 
the lens in the case and leaving a 
fi ngerprint on the inside surface.  

• Case 3: Aspheric Rigid De-
signs and the Borish Technique.
Many of my translating or seg-
mented rigid bifocals have at some 
point had cataract surgery, or 
shifted to an aspheric design. The 
new front surface aspherics gener-

ate far less spectacle blur than 
the older back surface aspheric 
options. These lenses are ideal for 
the rigid lens wearer with high 
visual demands.  

M.P., a 61-year-old female 
hairdresser who is also a golfer, 
requires good intermediate vision 
for cutting hair. She started wear-
ing rigid lenses over 40 years ago, 
and always has appreciated her 
better-than-20/20 vision. Her fi rst 
experience with monovision was 
not good for golf, so she shifted 
to an aspheric front multifocal 
design, the Golden Eye AFM 
(Valley Contax). This process was 
suggested to me by the late Irvin 
Borish, OD, who said that when 
presbyopia becomes an issue with 
a GP wearer, try monovision in a 
larger diameter lens as you would 
use with a multifocal. If this 
method doesn’t work, switch to a 
multifocal design instead. 

Another modifi ed monovision 
approach is to use an aspheric SV 
lens such as the Boston EO Envi-
sion (Bausch + Lomb) to enhance 
the depth of focus of both eyes. 
Keratoconus lens patients wear-
ing an aspheric corneal lens reap 
the side effect of better near vision 
depth of focus than with a spheri-
cal design. I have also used the 
Rose K design as a multifocal lens 
in patients without keratoconus.  

Dr. Borish also noted residual 
astigmatism has an increased blur-
ring effect later in the course of 
presbyopia; that is, with reduced 
accommodation we are less able 
to compensate for any residual 
astigmatism, and eventually this 
will have a greater negative impact 
on visual acuity. So, patients who 
were initially tolerant of uncor-
rected astigmatism may require to-
ric lenses as presbyopia progresses 
to obtain the best possible mon-
ocular visual acuity while remaining 
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in a  monovision modality. This 
must be balanced, however, against 
the loss of depth of focus that oc-
curs when residual astigmatism is 
reduced; that is, one usually under-
corrects astigmatism in monovision 
for better working distance. 

•  Case 4: Dailies and Meibo-
mian Gland Dysfunction. M.M., 
a 52-year-old computer jockey, 
had stopped wearing his monovi-
sion lenses due to inadequate visual 
performance and repeated marginal 
infi ltrates resulting from a compro-
mised tear fi lm and chronic blepha-
ritis. 

For a patient who has crossed the 
threshold to the second half of their 
century, multifocals may take the 
place of formerly successful mono-
vision designs. Given the plethora 
of meibomian gland dysfunction in 
this population and its effect on the 
tear fi lm, a dailies design is ideal. 
One example, the Dailies Aqua 
Comfort Plus Multifocal (Alcon), 
comes in low, medium and high 
adds, and in my experience can 
mask up to 1.00D of astigmatism. 
Sometimes, a little bit of residual 
astigmatism can actually help the 
depth of focus at near. 

To fi nd the best compromise for 
each patient, try over-refracting 
with fl ipper bars in 0.25D incre-
ments in a real-world setting. For 
distance, I have them look out the 
window and check them both bin-
ocularly and monocularly. Be sure 
to over-refract each eye individually, 
but also check their binocular dis-
tance vision and near point range. 
I usually explain to the patient that 
we can move their nearpoint range 
in and out, but it is more diffi cult to 
expand the range (unless the patient 
is comfortable with a modifi ed 
monovision). 

In this case, the patient was fi t 
with a medium add Dailies Aqua 
Comfort Plus Multifocal in each 

eye, despite having around -0.75 
residual cylinder in both eyes, and 
was aggressively treated for the 
blepharitis and meibomian gland 
dysfunction.

In cases of a severely irregu-
lar cornea or high astigmatism, 
a rigid design may be best. For 
those patients unable to adapt to a 
corneal lens, scleral lens designs or 
hybrid lenses would be the next step 
(see “Fitting a Hybrid or Scleral 
Multifocal”). As one example, 

SynergEyes now offers both the 
SynergEyes multifocal and the 
Duette multifocal and progressive 
designs, which offer better oxygen 
permeability. If you or the patient 
has diffi culty removing an adherent 
lens, wearing latex gloves allows for 
easier removal—a useful tip from 
the late David Rosenbloom, OD, of 
Pittsburgh.   

So, go ahead and jump right in! 
The possibilities are greater than 
they have ever been.  RCCL
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By Stephanie L. Woo, OD

Hybrid and GP scleral multifocals are some of the newest options 
available for presbyopic patients. Both designs have great features 
that turn some of even the toughest patients into good candidates for 
multifocals.

• Hybrid lens: Let’s say a 
50-year-old presbyope who 
desires more freedom from 
glasses comes into your offi  ce 
wearing progressive addition 
lenses. Upon questioning, you 
fi nd out the patient believes 
they are not a good candidate 

for contact lenses due to their astigmatism. Hybrid lenses are a great 
option for astigmatic presbyopes because the gas permeable cen-
ter of the lens can mask corneal astigmatism, while the soft skirt of 
the lens provides patients with good comfort. Hybrid lenses can be 
ordered empirically with keratometry values, refraction, add power 
and eye dominance. This can greatly reduce chair time, especially if 
the fi rst set of lenses ends up being the pair that is fi nalized. Also, the 
warranty on hybrid lenses is excellent in the case of any exchanges or 
returns. 

• Scleral multifocals: Patients with irregular corneas can also wear 
multifocals, if their practitioner deems them to be a good candidate. 
For instance, a patient with a corneal transplant who can see around 
20/30 or better may be a good candidate for a scleral multifocal. 
Keep in mind scleral lenses do not move very much, so translating 
designs are not an option. Most scleral lens designs are aspheric in 
nature.

Patients with normal corneas can also benefi t from scleral multifo-
cals. Most of the designs have smaller diameters and are fi t with less 
clearance (see the image above) than normal scleral lenses. Previous 
GP multifocal wearers along with prior soft lens wearers have both 
proven to be excellent candidates. In fact, I recently had a patient 
who had successfully worn GP multifocals for many years, but was 
interested in achieving slightly better comfort and reducing dry eye 
symptoms. I fi t him into a scleral lens multifocal and he exclaimed, 
“This is best vision I have."

Fitting a Hybrid or Scleral Multifocal
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P
resbyopia, the age-
related loss of the 
ability to actively focus 
on nearby objects, 
is a frustrating yet 

unavoidable condition of the eye. 
The exact mechanism is not fully 
understood, but changes in the cili-
ary body, zonules, lens capsule and 
lens itself are known to play a role. 
Symptoms usually begin around 
age 40 (“My arms are too short”) 
and progress until all accommoda-
tive ability is lost, usually in the 
mid-60s. 

Everyone who lives long enough 
eventually develops presbyopia; 
this inevitability emphasizes the de-
mand for good treatment options. 
Non-surgical management tech-
niques such as glasses and contact 
lenses are popular and effective, 
but have shortcomings. 

Some patients cannot adjust to 
multifocal spectacle lenses and 
must deal with the inconvenience 
of constantly switching between 
single vision distance and reading 
glasses. Others are bothered by 
the psychological stress of aging, 
which is confounded by the idea 
of needing bifocals, especially a 
cosmetically unattractive lined 
bifocal. Contact lenses can cause 

discomfort, exacerbate dry eye (a 
condition common in this older 
age group), and elevate the risk 
of potentially vision-threatening 
infections, such as corneal ulcers. 
Dexterity issues become more ap-
parent with age, making it diffi cult 
for presbyopic patients to handle 
contact lenses. Also, patients with 
emmetropia or hyperopic presby-
opia experience lens insertion dif-
fi culty from uncorrected near blur. 

Advances in refractive surgery 
have led an ever-increasing seg-
ment of our patient population 
to seek spectacle and contact lens 
independence. Given its preva-
lence, effective surgical techniques 
to correct presbyopia are in high 
demand. The purpose of this article 
is to review current, new and 
investigational surgical solutions to 
presbyopia for the comanaging eye 
care professional. 

PATIENT MANAGEMENT

Similar to the refractive surgeon, 
the comanaging optometrist faces 
the same challenges when dealing 
with the expectations of a premium 
IOL or refractive patient. 

Often, patients seeking refrac-
tive surgery do not understand 
the challenges of treating pres-

byopia. Myopes have diffi culty 
comprehending the sacrifi ce of 
nearsightedness at the expense of 
clear uncorrected distance vision. 
Hyperopes and astigmats often 
expect total independence from 
their full-time bifocal glasses, as 
relying on reading glasses defeats 
the purpose of refractive surgery. 
Additionally, the level of expense 
incurred can infl ate visual outcome 
expectations.  The optometrist 
and surgeon alike face the task of 
educating the patient and estab-
lishing realistic and achievable 
expectations. In general, a prudent 
approach is to under-promise and 
over-deliver. 

Good patient selection is critical 
to clinical success. Dissatisfi ed pa-
tients often complain of decreased 
contrast sensitivity and photic 
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(halos/glare) symptoms, both of  
which are confounded by underly-
ing corneal or retinal conditions. 
Therefore, dry eye, an irregular 
cornea, corneal astigmatism greater 
than 1D or any signs of macular 
pathology (e.g., epiretinal mem-
brane, macular degeneration), 
would likely disqualify a patient 
from premium IOLs or refractive 
surgery.1 The ideal patient is mo-
tivated to be free from glasses and 
able to tolerate visual imperfection. 

Current and experimental pres-
byopic surgical methods can be 
divided into three groups: replace-
ment of the crystalline lens with a 
presbyopia-correcting intraocular 
lens (IOL), refractive surgery of 
the cornea or crystalline lens, and 
modifi cation of the sclerociliary 
complex (Figure 1).1

REPLACEMENT OF THE 

CRYSTALLINE LENS

Presbyopia-correcting IOLs are 
categorized as multifocal or accom-
modative. Multifocal IOLs correct 
presbyopia using the principle 
of simultaneous vision, in which 
incoming light rays are divided into 
variable focal points, creating mul-
tiple coexisting retinal images. The 
patient primarily perceives only the 
focused image of interest (either 
distance or near) and ignores the 
blur from the unfocused image.2

•  Multifocal IOLs are catego-
rized as either refractive or diffrac-
tive, based on lens design. A third, 
emerging category uses a concept 
called rotational asymmetry (exam-
ples include the LentisMplus from 
Oculentis and the FineVision IOL 
from Liege).

 Refractive IOLs create several 
focal points with concentric zones 
of varying optical power. Since the 
aperture of each zone varies, im-
age quality depends on pupil size, 
which is driven by light and ac-

commodation. The ReZoom (Ab-
bott Medical Optics) is a refractive 
three-piece IOL with fi ve refractive 
zones. Zones one (center), three 
and fi ve focus distant images while 
two and four focus near images. 
The aspheric transition between 
zones provides intermediate vision 
while the near zones provide +3.5D 
of add power, which vertexes to 
+2.85D at the spectacle plane. The 
three distinct distance zones were 
designed to enhance distance vision 
in bright, intermediate and low 
light conditions. However, a small 
photopic pupil size may compro-
mise near vision, given the lens’s 
center distance design.21

Diffractive IOLs, on the other 
hand, incorporate the principle of 
diffraction, in which light slows 
and changes direction when it 
encounters an obstacle. The surface 
of a diffractive IOL is covered with 
microscopic ridges, called diffrac-
tive zones. Incoming light is di-
rected towards various focal points 
based on the diffractive zone’s 
ridge height and the light’s wave-
length. The amount of light di-
rected to a focal point is related to 
the step height as a proportion of 
wavelength. For example, at a step 
height of one wavelength, all light 
is directed to the near focal point, 
while at a step height less than one 
wavelength, light is directed to the 
distance focal point.2-4

Diffractive IOLs are subdivided 
into two designs. Apodized IOLs

feature ridges that gradually 
decrease in height and spacing 
toward the lens periphery. As pupil 
size increases, more diffractive 
zones with smaller ridge heights 
are exposed, directing a larger 
proportion of light to the distant 
focal point, as described above. 
The AcrySof Restor (Alcon) is an 
IOL with a central apodized dif-
fractive optic zone and refractive 
peripheral region. This design is 
believed to enhance distance vision 
in low light conditions, and offers 
an add power of either +4D or 
+3D, which vertexes to roughly 
+3.2D and +2.5D at the spectacle 
plane. A toric version of the Restor 
is currently available in Europe, 
but not yet approved in the United 
States.2,4

In contrast, the ridges on a 
nonapodized IOL are of uniform 
height and spacing from the center 
to the periphery, which directs an 
equal amount of light to the near 
and distance focal points indepen-
dent of pupil size. Therefore, non-
apodized lenses, such as the Tecnis 
multifocal IOL (Abbott Medical 
Optics), may enhance low contrast 
near acuity, but the optics can 
induce signifi cant halos at night.2

Overall, both apodized and 
nonapodized diffractive multifocal 
IOLs have largely replaced refrac-
tive IOL designs due to reduced 
glare and halos and the improve-
ment of other performance fac-
tors.5
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•  Accommodating IOLs fall into 
two categories: single-optic and 
dual-optic. Single-optic IOLs like 
the hinge-based Crystalens (Bausch 
+ Lomb) alter image focal points 
through anterior movement of the 
IOL and changes in IOL architec-
ture.6 In general comparison with 
multifocal IOLs, accommodating 
IOLs offer better contrast sensitiv-
ity and photic symptoms because 
incoming light is focused at a single 
focal point, similar to a monofocal 
IOL. The original Crystalens clini-
cal trial, however, only reported 
about 1D of accommodation, 
so multifocal IOLs still provide 
stronger near power than current 
accommodating IOLs. 

Various pseudo-accommodative 
factors can impact the accommo-
dating IOL outcome—for example, 
modifi ed monovision and pupil-
dependent depth of focus. Capsu-
lar fi brosis can also interfere with 
the outcome by further reducing 

accommodation, inducing IOL tilt 
and possible asymmetric folding 
at the haptic-optic junction. This 
phenomenon is known as the “Z 
syndrome” because of the shape of 
the distorted IOL.7

To enhance the range of accom-
modation, dual-optic IOL systems 
use two lenses, an anterior high 
plus lens coupled to a posterior mi-
nus lens. As the distance between 
the two lenses changes, the effec-
tive optical power of the system is 
altered. For example, the Synchro-
ny IOL (Visiogen/AMO) consists 
of a +32D front optic connected 
by spring haptics to a posterior 
negative optic of variable power. 
The lens is not currently approved 
by the FDA and the manufacturer 
appears to have ceased develop-
ment, but trials show an accom-
modative range of 3.22 + 0.88D.8

Initial studies of the Synchrony 
system have also shown reduced 
posterior capsular opacifi cation at-

tributed to the non-collapse of the 
capsular bag with the dual optic 
design.9 However, a larger incision 
is needed for placement, which can 
induce postoperative astigmatism.10

Currently, the only FDA-ap-
proved accommodative IOL is the 
Crystalens and its toric version 
(Trulign), but other accommodat-
ing IOL systems are in clinical tri-
als or development. The Tetrafl ex 
(Lenstec), a fl exible non-hinged sin-
gle-optic accommodating IOL, is 
one such example currently pend-
ing FDA approval. This IOL has 
closed-loop haptics that are angled 
anteriorly 10°, causing the optic to 
fl ex and change curvature with ac-
commodation. A study done on the 
comparison of functional reading 
ability provided by the Tetrafl ex 
and the Crystalens noted a higher 
proportion of patients could read 
80 words per minute or more at 
print sizes as small as 20/25 with 
the Tetrafl ex.10
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crystalline lens with a presbyopia-correcting intraocular lens (IOL), refractive surgery of the cornea or crystalline lens 

and modifi cation of the sclerociliary complex.
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Another investigational accom-
modating IOL that changes cur-
vature with accommodation is the 
FluidVision Lens (PowerVision), an 
acrylic implant fi lled with silicone 
oil. As the ciliary muscle contracts 
and relaxes, energy is transferred to 
the lens zonules and lens capsule. 
This energy squeezes fl uid from the 
haptics into the optic, increasing its 
anterior curvature. The Dynacurve 
(NuLens) also uses a fl uid reservoir 
that can be reshaped to adjust the 
accommodative power of the lens.

Also under development is the 
Sapphire AutoFocal Elenza (Pix-
elOptics), which changes power 
when accommodation is sensed, 
using a process its developer calls 
“electroactive optics.” A micro-
scopic battery in this electronic 
implant stimulates internal liquid 
crystals when pupil size decreases; 
however, unlike the FluidVision 
lens, the Elenza implant is inde-
pendent of the ciliary muscle and 
capsular bag biomechanics. 

Similar to presbyopia, the 
development of cataracts is also 
common in those who live long 
enough. As cataract extraction 

with the insertion 
of a presbyopia-
correcting IOL 
kills two birds 
with one stone, 
the ideal multifo-
cal or accom-
modating IOL 
candidate is a 
patient requiring 
cataract surgery 
with no underly-
ing ocular pathol-
ogy. A refractive 
lens exchange is 
the removal of 
the natural lens 
without visually 
signifi cant cata-
ract, and although 

it is performed for some higher 
refractive errors with and without 
a presbyopia correction IOL, it is 
typically avoided with low ametro-
pias due to both the greater risk in 
comparison with laser vision cor-
rection and the greater intolerance 
to multifocality in emmetropic and 
low myopic patients. 

REFRACTIVE SURGERY 

OF THE CORNEA OR LENS

Laser vision correction to induce 
monovision, in which one eye is 
focused for distance and the other 
for near, is commonly performed 
for patients in the presbyopic age 
range. Monovision can also be 
achieved with monofocal IOLs or 
contact lenses, and is overall the 
most popular surgical solution to 
presbyopia. 

Advantages of monovision in-
clude spectacle freedom from most 
daily tasks, a high success rate and 
the possibility of reversal with en-
hancement or spectacles. However, 
stereopsis and contrast sensitivity 
can be reduced and success relies 
on neuroadaptation, which is a 
challenge in highly demanding 

patients. Additionally, the patient 
may need glasses for low light con-
ditions, such as night driving.

•  Corneal procedures for pres-
byopia correction are newer and 
much less common than IOLs. 
These procedures include presby-
LASIK (asphericity modifi cation 
of the cornea under a fl ap with an 
excimer laser), Intracor (femtosec-
ond laser creation of concentric, 
intrastromal cylindrical incisions) 
and the implantation of various 
corneal inlays, which include the 
following investigational devices: 
Intracor (Technolas Perfect Vision), 
Kamra Inlay (Acufocus), Raindrop 
Inlay (ReVision Optics), Flexivue 
Microlens (Presbia) and Icolens 
(Neoptics).2 None of these proce-
dures are currently FDA approved.

Presby-LASIK creates a multifo-
cal cornea by inducing higher-order 
aberrations that increase depth of 
focus. Two primary approaches 
exist: central presby-LASIK and 
peripheral presby-LASIK.2

Central presby-LASIK creates 
a steeper myopic corneal center 
surrounded by a fl at hyperopic 
periphery. This induces negative 
spherical aberration, which is the 
most promising aberration used to 
expand depth of focus. A pin-
hole effect is created as the pupil 
constricts with convergence; the 
central myopic rays are focused 
through the small pupil, allowing 
the eye to focus at near. Literature 
also suggests a faster neuroadapta-
tion response time to this type of 
aberration.11

In contrast, peripheral presby-
LASIK induces positive spherical 
aberration, which increases pseu-
do-accommodation. The fl attened 
corneal center focuses distance, 
while the steepened periphery 
focuses near. For patient selection, 
the effects of these aberrations can 
be simulated using an adaptive op-

Fig 2. Flexivue Microlens within which a 0.5mm central 

perforation can be seen with retroillumination.
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tics visual simulator (AOVS). This 
diagnostic device measures and 
corrects for pre-existing aberra-
tions, while inducing new aberra-
tions to expand depth of focus and 
preserve distance visual quality.12

Clinical outcomes for both pe-
ripheral and central presby-LASIK 
show promise, but further studies 
are needed to investigate long-term 
stability of the procedure and qual-
ity of vision under low contrast 
settings.2

Intracor creates a hyperprolate, 
multifocal cornea with femtosec-
ond laser intrastromal incisions 
in a concentric, cylindrical shaped 
pattern. Prior to surgery, the line 
of site is marked using the fi rst 
Purkinje image. During surgery, 
fi ve concentric intrastromal rings 
are cut 2.0mm to 4.0mm from the 
line of sight.13 These intrastromal 
circular incisions change the local 
corneal biomechanics and conse-

quently reshape the cornea. The 
corneal epithelium and Bowman’s 
layer remain undamaged during 
Intracor implantation, allowing the 
incisions to heal fast. 

Although our understanding 
of the cornea’s biomechanics has 
grown with advancements in 
corneal crosslinking, the risk of 
corneal ectasia still exists after 
incisional corneal manipulation. In 
one case report, ectasia developed 
with an anterior corneal protrusion 
after hyperopic LASIK followed by 
Intracor.14 However, another study 
shows stable corneal steepening 
and pachymetry at 12 months after 
Intracor.15

Corneal inlays are currently used 
in Canada and will likely gain 
FDA approval soon. The closest 
to approval is the Kamra, which 
measures 3.8mm in diameter and 
5µm thick with a central 1.6mm 
aperture. This inlay is implanted 

in a femtosecond laser-enabled 
pocket at a depth of 200µm in the 
nondominant eye, where it reduces 
the normal aperture for light entry 
into the eye, thereby creating a 
pinhole effect and increasing depth 
of focus. 

The Kamra contains laser-etched 
microscopic openings that main-
tain metabolic fl ow to the anterior 
cornea. These openings are placed 
in a random pattern to prevent dif-
fraction issues at night. The inlay 
does not affect examination, and 
imaging of internal ocular struc-
tures and visual fi eld testing shows 
unchanged thresholds pre- and 
post-implantation. 

Outside of the US, a combined 
LASIK and Kamra implantation 
procedure is gaining popularity 
for the simultaneous treatment of 
ametropia and presbyopia. In this 
procedure, the inlay is either placed 
under a 200µm LASIK fl ap after 
excimer ablation or implanted in 
a pocket deep to a more anterior 
LASIK fl ap.2

Two other corneal inlays, the 
Raindrop and Flexivue, work by 
central, anterior corneal curvature 
change and central change in re-
fractive index, respectively. Though 
rarely used today, conductive 
keratoplasty is yet another option 
to induce corneal shape change.

•  Lenticular alteration. Ex-
perimental presbyopic refractive 
surgery of the lens is also under-
way. Intra-lenticular ablation using 
femtosecond laser, or phacophoto-
modulation, aims to “soften” the 
crystalline lens to restore accom-
modation. In theory, laser micro-
perforations within the hard lens 
nucleus enhance lens fi ber sliding, 
increasing lens fl exure and facilitat-
ing accommodation. 

In a 2001 study, phacopho-
tomodulation in cadaver eyes 
reversed age-related loss of lens 

SURGICAL CORRECTION OF PRESBYOPIA

Fig 3. Above: A 3d model of the Intracor ablation profi le. Below: Clinical 

appearance three hours post-Intracor treatment. 
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elasticity.17 Interestingly, other 
research suggests that femtosecond 
laser-generated nuclear pinpoint 
opacities do not cause cataract 
progression. The same group also 
created a computer model of the 
crystalline lens to explore the ef-
fi cacy of various photodisruption 
patterns on lens fi ber motility.18

SCLEROCILIARY 

INTERVENTION

The modifi cation of the sclerocili-
ary complex with scleral implants, 
a blade or laser is also being inves-
tigated as an approach to increase 
accommodation. Although the 
mechanism is not fully understood 
and remains controversial, some 
believe that increased zonular ten-
sion causes accommodation. 

Scleral implants, such as the 
PresViews scleral implant (Refocus 
Group)—a two-piece clear plastic 
device approximately the size of 
a grain of rice—increase tension 
between the lens equator and 
ciliary muscle, therefore driving 
accommodation.19 This invasive 
technique comes with serious risks, 
however, including migration or 
extrusion of the implant, scleral 
perforation, retinal detachment, 
choroidal or retinal hemorrhage 
and endophthalmitis. On a more 
encouraging note, the procedure is 
extraocular, the visual axis remains 
untouched during surgery and the 
implants are removable, meaning 
the effects may be reversible. 

Another developing technology 
is the LaserAce system (Ace Vision 
Group), which uses an erbium-
YAG laser to create numerous 
ablation spots through 90% of the 
scleral depth in an attempt to ease 
contraction of the ciliary muscle.20 

SUMMARY

Just as benefi ts and setbacks exist 
with nonsurgical presbyopia cor-

rection, surgical techniques—while 
effective—are far from perfect. 
Current successful techniques 
include multifocal and accommo-
dating IOLs, as well as monovision 
induced by monofocal IOLs or 
corneal refractive surgery. Several 
upcoming procedures like corneal 
inlays and presby-LASIK also show 
promise and will likely gain FDA 
approval in the near future. 

Other surgeries—including 
scleral implants, phacophoto-
modulation and corneal reshaping 
through intrastromal femtosecond 
laser ablation—remain investiga-
tional and likely require signifi cant 
advancements before commercial-
ization can be expected. 

Regardless, while these tech-
niques each offer varying degrees 
of success, the ophthalmic and 
optometric community has yet 
to develop a sure-fi re solution to 
presbyopia that does not compro-
mise vision or quality of life. A 
procedure or product that restores 
accommodation without compro-
mise or risk of adverse effects is in 
high demand but thus far remains 
undiscovered.   RCCL
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 1.  Which of the following is not a presbyopic IOL solution?

a.  Refractive multifocal lens c.  Accommodating IOL
 b.  Diffractive multifocal lens d.  Implantable collamer lens (ICL)

 2.  Which of the following patient characteristics are supportive of the use of a 

presbyopic IOL?

a.  Corneal astigmatism of 2.00D
 b.  Willingness to tolerate some visual imperfections to the overall goal of reduc-

ing spectacle dependence
 c.  Presence of an epiretinal membrane
 d.  High visual demands across a broad range of focal points

 3.  Which is NOT true of multifocal IOLs?

 a.  Diffractive IOLs have widely replaced refractive IOLs
 b. The different diffractive/refractive zones are set to either distance or near 

vision.  Intermediate vision is dependent on asphericity of the lens
 c.  Distance vision with refractive IOLs is compromised by bright light, given the 

arrangement of the refractive powers
 d.  Despite diffractive ridges, which are very prominent on slit lamp exam, dif-

fractive IOLs are thought to actually generate more glare than refractive 
IOLs, which have more subtle transition zones.

 4.  What does the term “apodized” refer to?

a. Circumferential arrangement of gradually increasing refractive power.
 b.  A diffractive lens in which the diffractive ridges gradually increase in size 

from lens center to the periphery.
 c.  Diffractive lenses that use apodized ridges may improve distance vision in 

low light, as lower profile ridges in the periphery of the lens direct more light 
to the distance focal point

 d.  Diffractive lenses that use apodized ridges may improve near vision in low 
light as higher profile ridges in the periphery of the lens direct more light to 
the near focal point

 5.  Which is NOT true of accommodating or pseudoaccomodating IOLs com-

pared to multifocal IOLs?

 a.  They generally create less scotopic phenomenon than multifocal IOLs
 b.  They have less impact on contrast sensitivity then multifocal IOLs
 c.  Their accommodative performance may be impacted by both presence of 

fibrosis of the posterior capsule or absence of a posterior capsule, as in eyes 
that have received a YAG capsulotomy

 d.  Dual-optic designs improve accommodative effect and can be placed 
through a similarly sized incision as single optic designs

 6.  Which is NOT true of dual-optic IOLs?

 a.  They offer greater accommodative effect than single optic designs
 b.  YAG capsulotomy may be expected to significantly limit their effectiveness
 c.  A larger incision complicates the surgery and changes post-operative risks
 d.  Only one of these lenses is currently FDA approved

 7.  Which is true regarding LASIK-based attempts to treat presbyopia?

 a.  Presby-LASIK can be used to induce either positive or negative spherical 
aberration to increase depth of focus

 b.  The effects of presby-LASIK are unable to be demonstrated to a patient prior 
to surgery

 c.  Peripheral presby-LASIK is dependent on accommodative miosis
 d.  Central Presby-LASIK is FDA approved while peripheral is not

  8.  Which corneal treatment of presbyopia involves creation of concentric cor-

neal rings?

 a.  Intracor
 b.  Presby-LASIK
 c.  Kamra inlay
 d.  Raindrop inlay

 9.  What is the mechanism by which the Kamra corneal inlay treats the effects 

of presbyopia?

a.  Refractive multifocality
 b.  Diffractive multifocality
 c.  Positive Spherical aberration
 d.  Pinhole effect

 10. Which of these is FDA approved for the management of presbyopia?

 a. Kamra Inlay c. Synchony IOL
 b. Presby-LASIK d. None of these are currently approved
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M
ost eye care 
practitioners are 
familiar with 
topographical 
central islands 

caused by excimer laser refractive 
surgery. Observed mostly in 
the 1990s, this complication of 
PRK and LASIK is caused by 
the plume of evaporated stromal 
tissue impeding central ablation 
by a broadband excimer laser. 
The resulting corneal irregularity 
reduces best spectacle-corrected 
visual acuity. The advance of multi-
zone, multi-pass excimer ablation, 
however, has led to a reduction of 
these so-called central islands.

Perhaps less recognized, over-
night corneal reshaping using 
contact lenses (i.e., orthokeratol-
ogy) can sometimes create central 
islands. Characteristics of patients 
predisposed to develop central is-
lands in this manner are unknown. 
Discontinuing corneal reshap-
ing would resolve them, but also 
contradict the patient’s desire to 
undergo corneal reshaping. Hence, 
it is preferable to continue with 
corneal reshaping while looking 
for other means to handle central 
island development.

Central islands in corneal reshap-
ing are generally accepted to result 
from excessive sagittal depth.1-4

With the particular implementa-
tion of ortho-K known as corneal 
refractive therapy (CRT, Paragon 
Vision Sciences), sagittal depth is 
most easily decreased by reduc-

ing return zone depth (RZD). It is 
usually recommended that practi-
tioners reduce RZD by 25µm while 
maintaining all other parameters 
(base curve and landing zone 
angle or LZA).1 Reducing RZD, 
however, can cause lens instability, 
induced astigmatism and myopic 
regression, and also does not guar-
antee elimination of central islands. 
In fact, this case demonstrates how 
reducing RZD worsened central 
islands and how their resolution 
actually required increasing RZD.

CASE REPORT

An 11-year-old Asian female un-
derwent corneal refractive therapy. 
Her pre-CRT ocular health status 

was unremarkable and non-con-
tributory at all visits. UCVA was 
OD 20/200, OS 20/200. Manifest 
refraction was OD -3.50-0.50X075 
(20/20+) and OS -3.75-0.50X125 
(20/20+). Topographies were pro-
late and unremarkable (Figures 1a 
and 2a). CRT lenses were dispensed 
OU according to the Paragon’s 

Could a common procedure used to fi x topographical central islands in fact worsen them 

in some cases?    

    By Brian Chou, OD, and Kimberly Michel, OD
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Caused by Overnight 
Corneal Reshaping

Drs. Chou and Michel practice at 
EyeLux Optometry, one of the largest 
contact lens practices in San Diego.
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CASE REPORT: 

Fig. 1. Right eye trend analysis of tangential topographies. From left to right: 

(a) pre-treatment; (b) one week after initiating CRT showing central island; 

(c) six days after CRT with RZD decreased by 25µm; and (d) three weeks 

after CRT with RZD increased by 25µm from the original lens.

Fig. 2. Left eye trend analysis of tangential topographies. From left to right: 

(a) pre-treatment; (b) one week after initiating CRT showing central island; 

(c) six days after CRT with RZD decreased by 25µm; and (d) three weeks 

after CRT with RZD increased by 50µm from the original lens.
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CRT lens selection nomogram, 
with 8.2 BC / 550 RZD / 34 LZA 
in each eye. One week later, UCVA 
had improved to OD 20/80 and OS 
20/40, with manifest refraction OD 
pl-1.75X070 (20/40) and OS -0.75-
1.00X090 (20/25+). Topography 
showed central islands OU (Figures 
1b and 2b). 

Per the manufacturer’s guidelines, 
RZD was decreased by 25µm OU 
and she began wearing 8.3 BC / 
525 RZD / 34 LZA, which still 
provided reasonable centration and 
lens stability. Six days later, UCVA 
was OD 20/80 OD and OS, with 
manifest refraction OD -3.50-
0.75X050 (20/25) and OS -6.00DS 
(20/25). On topography, the central 
islands were more pronounced in 
each eye (Figures 1c and 2c). 

New CRT lenses were dispensed 
with OD 8.3 BC / 575 RZD / 34 
LZA and OS 8.4 BC / 600 RZD / 
34 LZA. Three weeks later, UCVA 
was OD 20/20- and OS 20/30, 
with manifest refraction OD -0.50-
0.50X075 (20/15-) and OS -0.75-
0.50X130 (20/25). Topography 
showed the central islands resolved 
in the right eye almost completely 
and in the left eye partially (Figures 
1d and 2d).

OPPOSITES ATTRACT

This case illustrates how the typical 
procedure of decreasing RZD for 
central islands can sometimes make 
them more pronounced. For this 
patient, increasing sagittal depth 

resolved the central island in the 
right eye and partially resolved it in 
the left eye.

Kopp et al. observed that de-
creasing LZA by one degree leads 
to enough of a sagittal depth 
decrease (approximately 15µm) 
to allow the entire lens to settle 
closer to the corneal surface and 
“squash” most central islands. The 
LZA change does not signifi cantly 
affect lens centration. The group 
also found that decreasing sagittal 
depth by decreasing RZD did not 
eliminate central islands. Instead, 
increasing sagittal depth via an 
RZD increase typically eliminated 
the central island, as it did in this 
case report.

According to Kopp, the post-
treatment tangential topographic 
map should guide the strategy for 
resolving central islands. Usually, 
if the tangential map shows a well-
centered treatment zone with a full 
circle of mid-peripheral steepening 
but with a central island (Figure 3), 
decreasing LZA effectively elimi-
nates the central island.

However, as Kopp found, if 
the tangential map shows an 
incomplete ring of mid-peripheral 
steepening in addition to a central 
island (Figure 4), increasing the 
RZD by 25µm could resolve the 
central island. You can see in this 
topography there is not enough 
reshaping in the horizontal merid-

ian to match the mid-peripheral 
steepening in the vertical meridian. 
Increasing the RZD 25µm allows 
more pressure in the periphery (in 
all meridians at an 8mm chord) to 
fi ll in the epithelial ring and com-
plete the “closed system” necessary 
for an appropriate tear volume for 
complete myopic treatment. In this 
example, the central island would 
be minimized with a new lens 
with increased sagittal depth. Oval 
(vs. round) treatment zones also 
suggest inadequate sagittal depth 
and a need for the practitioner to 
increase RZD.

In summary, this case suggests 
central islands may be treated by 
decreasing LZA by one degree 
while keeping other parameters the 
same. Alternatively, when periph-
eral steepening does not form a 
complete circle on tangential to-
pography, RZD may be increased 
by 25µm while keeping other 
parameters the same.

It is important to note this case 
may not refl ect recommendations 
for central islands induced from 
wearing ortho-K lens designs that 
differ from the CRT approach. 
Also, more research with a larger 
patient sample size is welcome.  RCCL

The authors wish to thank Ken 
Kopp, FCLSA, at Paragon Vision 
Sciences for his assistance with this 
report.
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Fig. 3. A well-centered treatment 

zone with a central island indicates 

a sag reduction (LZA decrease) to 

“squash” the raised central area.

Fig. 4. Decentered treatment zone 

with a central island indicates a 

deeper sag (RZD) is needed to 

create the necessary pressure in all 

meridians to show the completed 

circle of raised epithelium.

028_F5.indd   29 10/24/14   2:48 PM



G
enerally reserved 
for more severe, 
recalcitrant dry eye 
syndrome (DES), 
autologous serum 

(AS) can play an important role in 
treatment for certain patients. Ac-
cording to the International Dry 
Eye Workshop, AS is most suitable 
for severity level 3 dry eye patients 
with TBUT ≤5 seconds, Schirmer 
tear test ≤ 5mm in fi ve minutes, 
moderate to marked staining, 
and severe symptoms that do not 
respond to simpler treatments.1,2 

Though AS eye drops have been 
used to manage dry eye for more 
than 30 years, researchers are still 
looking for the “best” concentra-
tion. In the last 18 months, several 
new studies evaluating AS in the 
management of DES and other cor-
neal diseases have been published.3

Their fi ndings are summarized 
below with emphasis on the clinical 
signifi cance of their conclusions.

A SERUM SIX-PACK

The following six studies help us to 
understand the clinical viability of 
AS as a treatment modality, particu-
larly in severe DES.

• AS beats AT. Celebi et al. 
evaluated 20% AS (saline dilu-
ent) compared to preservative-free 
(PF) artifi cial tears (AT) in patients 
with severe DES who had failed to 
respond to conventional dry eye 
therapies. Following a two-week 
washout period using PF isotonic 
saline, subjects were randomized 
to either AS or artifi cial tears dosed 
every six hours. After one month 
of therapy and a second two-week 
washout period, the treatments 
were switched. 

Compared to baseline, both ther-
apies resulted in slightly increased 
Schirmer and slightly less ocular 
surface staining. Symptoms also 
improved in both groups, but sta-
tistically and clinically signifi cantly 
more so when subjects were treated 
with AS. TBUT increased from two 
seconds at baseline to four seconds 
following one month of therapy 
with AS, but only to three seconds 
with PF AT. Overall, AS was more 
effective in improving comfort 
and stabilizing the tear fi lm. In this 
study, 100% of patients had relief 
of severe dry eye symptoms.3

• Healing response seen. In a 
study by Jirsova et al., a small 
group of patients (n=17) with severe 
DES instilled 20% AS (saline dilu-
ent) drops 15 minutes after artifi cial 
tear use up to 12 times a day for 
three months. Patient symptoms 
improved and remained better than 
baseline three months after cessa-
tion of AS treatment. There was 
also improvement in ocular surface 
dryness (via Schirmer) and goblet 
cell density of the bulbar conjunc-
tiva. Epithelial cell density increased 
signifi cantly, signaling a reduction 
in the degree of squamous metapla-
sia. The authors concluded that a 
three-month treatment with AS led 
to an improvement in ocular surface 
dryness and epithelium health.7

• Good for corneal pathology. A 
single-site prospective study evalu-
ated AS in patients with corneal pa-
thologies such as recurrent corneal 
erosion, neurotrophic keratopathy, 
KCS and corneal burns. Patient 
signs and symptoms improved ir-
respective of corneal pathology.4

• Thwarted by cytokines. Hwang 
et al. studied AS in DES patients 

with primary and secondary 
Sjögren’s syndrome (SS). Charac-
terized by chronic infl ammation 
affecting salivary and lacrimal 
glands, SS is classifi ed as secondary 
when associated with diseases such 
as rheumatoid arthritis or systemic 
lupus erythematosus and has been 
linked to an increased level of serum 
proinfl ammatory cytokine levels—a 
connection some believe may inhibit 
the abilities of AS. 

This group reported proinfl am-
matory cytokine levels to be higher 
in patients with secondary SS vs. 
primary after evaluating patients 
before and after four weeks of AS 
(50%; diluted with 0.1% sodium 
hyaluronate) used eight times a 
day. The authors concluded that AS 
might not be helpful with managing 
severe DES in secondary SS due to 
the elevated serum level of detri-
mental cytokines.8

• SH allows sustained release. 
Another study of SS patients (n=26) 
compared AS 20% diluted in 
either saline or sodium hyaluronate 
(SH)—one in each eye—over two 
months. Drops were instilled every 
eight hours and vials were discarded 
every seven days. López-Garcia et 
al. reported AS with SH exhibited 
excellent stability for one month in 
both fresh and defrosted samples, as 
well as improvement over AS with 
saline in tear fi lm stability, staining, 
TBUT and patient symptoms. The 
study concluded SH allows for a 
sustained release of various growth 
factors, thereby making it an excel-
lent diluent for AS.9

• Alternative to AS? Watson et al. 
evaluated therapeutic ocular surface 
medium (TOSM), a preservative- 
and antibiotic-free serum substitute 

 Pharma Science & Practice
By Elyse L. Chaglasian, OD, and Tammy Than, MS, OD

Secrets of the Serum
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Ongoing research reveals how to better manage dry eye with autologous serum eye drops. 
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manufactured to allow culturing of 
epithelial cells in a lab setting, for 
persistent epithelial defects (PED). 
Containing similar components, 
TOSM is more available and 
easier to prepare than AS, making 
it a possible alternative for various 
corneal pathologies. In this study, 
the majority of patients showed 
PED improvement and tolerance of 
TOSM. The authors concluded that 
TOSM might be a potential therapy 
for PED without some of the supply 
concerns noted with AS.10

THE TAKE-HOME MESSAGE

With respect to these studies, AS at 
concentrations of 20% to 50% di-
luted in SH appears to be the most 
effective formulation and so should 
be considered in advanced DES 
unresponsive to more traditional 
therapies. No more than 50% of AS 
should be considered due to the risk 
of pathogen incubation. Addition-
ally, if SS patients present with an 
underlying systemic connective tis-
sue disease, caution should be used 
in determining treatment. Lastly, 
TOSM might have the nutrient 
benefi ts of AS without the diffi culty 
of production, but more research is 
needed to confi rm. RCCL
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Certain components in AS—epidermal growth factor, nerve growth 
factor, insulin-like growth factor 1, neurotrophic factors (substance P), 
bacteriostatic factors (lysozyme, immunoglobulins), fi bronectin and 
vitamin A—may preserve and even restore ocular surface integrity by 
exerting epitheliotropic eff ects. This composition makes AS suitable 
to treat dry eye, neurotrophic keratitis, persistent corneal epithelial de-
fects, recurrent corneal erosions, superior limbic keratoconjunctivitis, 
acute corneal burns and post-op dry eye after refractive surgery.4, 5 

AS eye drops are compounded using whole venous blood obtained 
from the patient via venipuncture, which is left to stand at room tem-
perature for two hours to allow for clotting to occur. The serum is then 
separated from the clot by centrifugation for 10 minutes at 4,000 RPM 
(or at a speed not so high as to cause hemolysis). In a laminar fl ow 
cabinet under sterile environment, the supernatant liquid is drawn off  
and diluted (typically using isotonic (0.9%) preservative-free saline) 
to the desired concentration. The resulting eye drops are placed in 
opaque containers to prevent UV degradation of vitamin A. 

In the US, the FDA and the American Association of Blood Banks 
typically require autologous blood donors to have a minimum he-
moglobin concentration of 11 g/dL (33% hematocrit) and be free of 
conditions that may result in bacteremia. Patients should also be well 
enough to undergo venipuncture several times a year and be able to 
tolerate blood loss. Because other family members may unintentional-
ly use these serum drops, it is recommended that the donor be tested 
for blood-transmitted diseases such as HIV and hepatitis C.5 

AS eye drops diluted in saline are typically instilled four to eight 
times daily.5 AS vials should be refrigerated between use and dis-
carded on a regular basis at least every month (though some prefer to 
have patients replace vials weekly). Extra AS drops can be kept in the 
freezer for up to three months. There is no need for the drops to con-
tain an antibiotic, due to the bacteriostatic nature of serum imparted 
by immunoglobulins and lysozyme. Also, as the inclusion of a preser-
vative has the potential for additional corneal toxicity, AS eye drops 
are typically preservative free.6 

AS eye drops are generally well tolerated by patients, but rare com-
plications do exist, including deposition of immune complexes in the 
cornea and peripheral corneal infi ltrates.3  Higher concentrations of AS 
eye drops also require more blood, raising the risk of anemia. 

How Does it Work?
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R
efractive surgery can 
leave patients happy 
for many years. Un-
fortunately, in some 
cases, their refraction 

starts to degrade and they appear 
at your door, disappointed with 
their newfound blurry vision. 
What course of action would best 
suit these patients? Enhancement 
surgery? Glasses? Soft lenses? Cus-
tom lenses? Gas permeables?

A LENS FOR EVERY EYE

When patients undergo refrac-
tive surgery, their corneal shape is 
permanently altered. In some cases, 
patients can achieve post-op func-
tional vision with standard glasses 
or soft contacts, and this option 
should be discussed. However, GP 
lens designs are often the only op-
tion to return their vision to 20/20.

•  Glasses. Patients are sometimes 
able to see fairly well (20/40 or bet-
ter) or even extremely well (20/20) 
with a spherocylindrical refraction. 
If this is the case, glasses should be 
presented as an option. However, 
20/20 quantity with glasses does not 
always translate to 20/20 quality, so 
I always offer contact lenses fi rst if 
the patient is a good candidate. 

For example, I had a patient who 
had undergone previous RK surgery 
and who had worn progressive ad-
dition lenses for many years. With 
glasses, his vision was 20/20 in each 
eye. Although he had good vision, 
I asked him if he was interested in 
contact lenses. He was shocked; 
all these years, he thought contacts 
were not an option for him. “I 
would love to get back into contacts 
if I could!” he said. 

• Soft contact lenses. A patient 
with a fairly normal prescription 
and minimal irregular astigmatism 
may be a good candidate for soft 
contact lenses. I fi nd most have 
undergone LASIK or PRK, rather 
than RK surgery. 

If you have trial lenses on hand, 
try applying a pair to the patient’s 
eyes to check vision clarity and lens 
fi t. If the contacts fi t well and the vi-
sion is acceptable, the patient could 
save a bit of money by using a basic 
lens. A standard soft toric lens 
may also work if the patient is able 
to achieve acceptable vision with 
refraction with some astigmatism. 
It’s best to start with the easiest and 
most cost-effective solution for the 
patient when possible. 

•  Soft custom toric lenses. Able 
to be made with virtually any base 
curve and power, custom soft lenses 
are perfect for patients with fairly 
regular astigmatism too high for 
standard soft toric lenses. Also, 
some soft custom lenses like Nova-
cone, Kerasoft IC and Flexlens ARC 
have an increased center thickness 
to help mask small to moderate 

amounts of irregular 
astigmatism. Soft 
custom lenses are 
usually available 
in one-degree axis 
increments, which 
can really dial in a 
patient’s vision. 

•  Hybrid lenses.
These combination 
lenses may be the 
answer for patients 
with a fairly nor-
mal corneal shape. 
Hybrid contact 

lenses combine a GP center with a 
soft lens skirt to give the patient the 
vision clarity of a GP lens and the 
comfort of a soft lens. The GP por-
tion of the lens could help to correct 
any irregular astigmatism as well. 
However, I wouldn’t recommend a 
hybrid lens on a severely irregular 
cornea—the lens will likely decenter 
and corneal staining can often be 
seen. There is also a risk of corneal 
fl attening over time. 

Often, the GP portion will land 
at the “knee” of the treatment 
zone, causing seal-off or an abra-
sion. As an aside, RK patients have 
a more profound knee because, 
since tissue is not removed, as the 
center is fl attened, the periphery is 
steepened.

•  Corneal and intralimbal GP 
lenses. Certain corneal and intralim-
bal GP designs can be benefi cial for 
patients who have undergone previ-
ous refractive surgery. These designs 
contain unique reverse curves with 
varied amounts of curvature to 
match the oblate shape of a previ-
ously myopic eye. It’s best to discuss 
design recommendations with a 

When Surgery Falls Short
Patients who experience vision deterioration following refractive surgery often do not 
realize contacts may be an option. There are many!

 By Stephanie L. Woo, OD

 The GP Expert
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Fig 1. Post-LASIK ectasia shows steepening centrally, 

similar to a keratoconus patient.
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laboratory consultant, however, as 
all GP labs have surgery-specifi c 
designs. 

•  Scleral lenses. Sclerals are an-
other option for many post-refrac-
tive surgical patients. These large 
lenses vault the cornea and rest 
on the sclera with a layer of liquid 
cushioned underneath, a design that 
can have many benefi ts.

 First, since the lens does not 
touch the cornea, keratitis and 

scarring risks are greatly decreased. 
Second, the fl uid layer helps to 
prevent fl uctuating vision in post-
RK patients, who are notorious for 
having varied refractions through-
out the day. This is often thought to 
be due to the ever-changing corneal 
shape from hour-to-hour, and offer-
ing these patients a solution to their 
constantly fl uctuating vision can be 
invaluable. Third, many patients 
who have undergone refractive sur-
gery complain of dry eye. As scleral 
lenses are often used to treat dry eye 
symptoms, they can offer a solution 
to your patient’s vision inconsisten-
cies and discomfort. 

•  EyePrint Lenses. If a patient 

has an extremely irregular cornea 
or sclera, consider the EyePrintPro 
system, which takes an impression 
of the patient’s unique ocular sur-
face, generates a three-dimensional 
scan, then uses software to create a 
lens perfectly shaped to the entire 
ocular surface. The extreme stabil-
ity of this design allows both toric 
and prism correction to be placed 
in any axis. Though any refractive 
surgery patient could be considered 

a candidate 
for this lens, 
RK patients 
in particu-
lar would 
greatly ben-
efi t from this 
device. 

It’s impor-
tant to note 
that both 
post-LASIK 
ectasia and 
hexagonal 
keratectomy 

patients exhibit topographies simi-
lar to a keratoconic patient (Figure 
1). Fitting them is very similar to 
fi tting a keratoconic or pellucid 
marginal degeneration patient, so 
fi t these patients with your favorite 
keratoconic design!

CASE REPORT

A 58-year-old Caucasian female 
presented to the clinic for a com-
prehensive eye exam. She reported 
undergoing RK in both eyes in 1992 
and has worn lined bifocal glasses 
for the past 15 years. She com-
plained of dry eyes and blurred and 
fl uctuating vision. 

Her BCVA in the OD was 20/70 

and the OS was 20/50 with a large 
amount of irregular astigmatism 
in both eyes (Figure 2). Many RK 
scars were seen in both eyes under 
slit lamp examination. 

At this time, scleral contact lenses 
were recommended. The patient 
was eager to try and solve some of 
her ocular complaints. After a diag-
nostic scleral contact lens fi tting, the 
patient was dispensed:

OD: Atlantis scleral/ 7.85 BC/ 
16.5 OAD/ standard limbal zone/ 
standard edge/ -3.50

OS: Atlantis scleral/ 7.78 BC/ 
16.5 OAD/ increased limbal zone/ 
standard edge/ -4.00

Through these lenses, the patient 
saw 20/25 in both eyes. 

During her follow-up visits, the 
patient reported less fl uctuating vi-
sion while wearing her contacts and 
also decreased dry eye symptoms. 
She is extremely happy with the 
vision and comfort of the contacts, 
and I am happy with her corneal 
health. She has been successfully 
wearing these lenses for one year. 

Generally, patients who have had 
refractive surgery are some of the 
best candidates for contact lenses 
because they likely underwent the 
surgery in the fi rst place to elimi-
nate the need for glasses. However, 
often they have been told by other 
doctors that they cannot wear con-
tact lenses, so they may not even 
ask you about lens options. 

So, the next time you have a 
post-surgical patient who normally 
wears glasses, offer them the op-
tion of contact lenses instead. You 
will be surprised at how many 
patients jump at the opportunity to 
enjoy contacts again! RCCL
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Fig 2. Post-RK patient showing oblate corneas.
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L
ooking for a fun way 
to start your next local 
society meeting and in-
cite a heated discussion 
at the same time? Stand 

up and proclaim, “I delegate re-
fractions. Anyone have a problem 
with that?” Once the anticipated 
barroom brawl subsides, follow it 
up with, “Oh, and I also delegate 
contact lens fi tting.”

In this profession, any discussion 
that involves taking the phoropter 
out of the doctors’ hands imme-
diately becomes personal. This is 
likely because refraction has become 
synonymous with the core services 
we provide. Similarly, as contact 
lens practitioners, the process of fi t-
ting lenses means that no one, and 
I mean no one, is allowed to touch 
our slit lamps!

Personally, I believe refraction 
itself can be delegated, but prescrib-
ing cannot. The art of writing a 
prescription involves understanding 
and interpreting the patient’s refrac-
tive responses in the context of 
their complete ocular and systemic 
history, while refraction can be 
performed by any trained indi-
vidual using standard equipment. 
Chances are, you are the best one 
in your practice to understand your 
patient’s unique needs and therefore 
should be the one to interpret. 

DIVIDE AND CONQUER

In these times of having to “do 
more with less,” “work smarter, 
not harder” and any other current 
business cliché you’d like to add, 
it makes sense to delegate more—
and more smartly. Reserve your 

time for the parts of the fi tting 
process that require your expertise 
in particular. Below, I explain us-
ing the example of disposable soft 
lenses for healthy patients.

With contact lenses, “fi tting” 
can be thought of as choosing a 
lens that is most appropriate in 
terms of meeting the needs of a 
particular patient. After the selec-
tion is made, lens performance is 
evaluated and, if deemed satisfac-
tory, the lenses are then dispensed. 
Lens performance is typically re-
examined during a follow-up; tim-
ing after the initial appointment 
varies depending on the patient, 
lens and the doctor’s clinical bias.

So, which part of the above 
scenario can be delegated? In my 
view, all of it. (State laws may 
vary, so be sure to check yours.)

• Choosing the lens type. While 
this part would seem to be the 
most diffi cult to delegate due to 
the wide variety of lens types 
available, in reality it’s the easiest. 

For routine, non-pathology 
cases, many of us have a “go-to” 
contact lens. If you were to ask 
your staff, “Which lenses do you 
think I’d pick for a patient who is 
-2.00 OU with 44K’s, in perfect 
health with great eye and systemic 
history?,” you will likely get the 
same lenses you would have cho-
sen. This is because your staff has 
probably seen you prescribe your 
“go-to” lens of choice—and been 
successful—so many times, that 
they’ll choose the same one. Even 
if you do not let your staff choose 
the lens, this part of the fi tting 
process happens in a nanosecond 

anyway, so it’s something you can 
easily relay to your staff.

• Evaluating the fi t. The 
thought of delegating this part 
of the process usually draws the 
most ire from doctors but, again, 
if you approach it logically, it 
shouldn’t. You were trained to 
properly evaluate how a lens fi ts, 
and you can train someone else to 
do it. And honestly, the quality of 
lenses we have available today is 
so improved over what you may 
remember from optometry college 
that if you choose the correct lens 
in the step above, it’s going to fi t 
most of the time. 

If for some reason it doesn’t, your 
staff can be trained to pick the next 
logical choice, just like you were. Is 
the lens too big? Pick a smaller one. 
Is it too tight? Pick a looser one. Is 
the VA not what you expected, or is 
the patient uncomfortable? Again, 
you were trained to problem-solve 
and there’s no reason you can’t train 
someone else. Of course, in trickier 
cases, you may need to step in, but 
the majority of the time, properly 
trained staff should be able to do 
just fi ne. 

• Discharging the patient. This 
is the part that I believe equates to 
prescribing based off of a tech-
nician’s refraction, as discussed ear-
lier. At this point, you can simply 
double check the fi t and acuity 
if necessary before releasing the 
patient. The heavy lifting—running 
back and forth between the stock 
room and exam room, taking the 
lenses in and out, waiting for the 
lenses to equilibrate and evaluating 
them—has already been done. RCCL
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