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Why timing is 
everything in AMD
Surgeons’ goal should be maintaining functional vision 
in a higher proportion of patients

RGC THERAPY
ONE STEP CLOSER
TO GLAUCOMA GOAL
Progress occurring on several fronts 

is creating optimism that retinal gan-

glion cell (RGC) replacement may be-

come a reality for preserving or re-

storing vision in patients with glau-

coma. “All available medical and sur-

gical treatments for glaucoma target 

IOP, but while IOP is a risk factor for 

glaucoma, the underlying disease is 

an optic neuropathy characterized by 

loss of RGCs,” according to Jeffrey L. 

Goldberg, MD, PhD.

UNDERSTANDING
VISUAL QUALITY
COMPLAINTS

With modern presbyopia-correcting 

IOLs, patients are generally happy 

with their quality of vision after sur-

gery. Nevertheless, some patients are 

unhappy even with Snellen visual acu-

ity of 20/20 or better. Understanding 

what makes these patients dissatis-

fied even with good Snellen visual is 

important for their proper manage-

ment, explains Daniel H. Chang, MD.

( See story on page 29 : 20/20 complaints )

By Allen C. Ho, MD
Special to Ophthalmology Times

ANTI-VASCULAR ENDOTHELIAL 
growth factor (VEGF) treatment has undoubtedly 
revolutionized how ophthalmologists manage pa-
tients with wet age-related macular degeneration 
(AMD). Unfortunately, after more than a decade 
of the current anti-VEGF monotherapy treatment 
paradigm, we have plateaued.

Why have we leveled out? More importantly, how 
do we break through the plateau? It’s simple: Detect 
wet AMD earlier, before patients lose several lines 
of vision. As physicians, we intuitively know that 
patients have better outcomes if we detect disease 

in its earliest stages. We know that the longer the 
disease goes undetected and undiagnosed, the larger 
the lesion will be and that more letters will be lost.

Multiple studies, including randomized clinical 
trials, have demonstrated that lesion size and vi-
sual acuity at the time of wet AMD diagnosis are 
two of the best predictors of visual outcomes fol-
lowing anti-VEGF treatments.1,2

Given what we know and what has been stud-
ied, early detection of wet AMD is an urgent mat-
ter that requires our focus. Our goal should not be 
the number of letters gained. Our goal should be 
maintaining functional vision in a higher propor-
tion of our patients. Gaining 2 or 3 lines is irrelevant 

( Continues on page 14 : Timing )

( See story on page 12 : RGC therapy ) 
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IN VIEW:  Detect wet AMD earlier, 

before patients lose several lines of 

vision.  The longer the disease goes 

undetected and undiagnosed, the 

larger the lesion will be and that 

more letters will be lost.  (Image courtesy 

of Heidelberg Engineering)
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By James Lifton, MBA

THIS PAST JUNE I was invited to observe 

the oral certification examination being admin-

istered by the American Board of Ophthalmol-

ogy to more than 300 ophthalmologists. The ex-

perience gave me a deeper appreciation for what 

physicians have to do in order to become board 

certified. And, as a public (non-physician) mem-

ber of the American Board of Medical Specialties, 

I feel better equipped to discuss issues related to 

physician certification. 

I learned that the path to certification in 

ophthalmology is similar to the process used 

by several other specialty boards: a computer-

based qualification examination followed by 

the oral certification exam. 

The oral certification examination lasted 

three hours. Examinees were assigned to pan-

els of six, along with six examiners and a panel 

leader. Over three hours examinees rotated 

through six stations, each covering a differ-

ent area of ophthalmology (glaucoma, neuro-

ophthalmology, pediatrics, and so forth), and 

each with a different examiner. Following the 

session, examiners and the panel leader met 

to discuss the physicians that they had just ex-

amined. The certification decision is based on 

input from these panels. 

Administering the oral examination is no 

small undertaking, even after the patient man-

agement problems have been written, field-

tested, and formatted for the exam. It involved 

150 physician examiners, some mentoring 

first-time examiners, as well as the panel lead-

ers and physicians who provided orientation 

and training. 

Dr. George Bartley, Chief Executive Officer of 

the American Board of Ophthalmology (ABO) 

as well as a practicing ophthalmologist, was 

my host. During one of our conversations he 

commented that from time to time, ABO leader-

ship reconsiders whether or not the oral exam 

is worthwhile, as administering it is expensive 

and the costs fall to ophthalmologists who typi-

cally are not yet financially established. In light 

of my experience, I believe it is.   

W H Y  A D M I N I S T E R  A N  O R A L  E X A M ?

An obvious reason is that it tests different 

things than the computer-based multiple choice 

examination. The qualifying exam requires 

ophthalmologists to demonstrate that they 

have the knowledge at their disposal—some-

times called “walking around knowledge”—

necessary to practice independently. The oral 

examination requires ophthalmologists to ex-

ercise judgement in applying that knowledge 

to a variety of patients and conditions. 

A  M O D E L  O F  P R O F E S S I O N A L I S M 

In addition to assessing a physician’s judge-

ment and underlying knowledge, I believe the 

oral examination has three benefits.

First, the panel meeting following each 

exam session provides an opportunity to dis-

cuss physicians who didn’t clearly pass or fail 

the oral exam. No matter how an examination 

is structured, there will always be candidates 

who fall in this category. Having a process to 

evaluate these physicians, using a dialog be-

tween seven practicing ophthalmologists, and 

especially just after interacting with the can-

didates, seems to me as reasonable and fair.

Second, the oral examination meeting pro-

vides physicians being examined an opportu-

nity to meet new colleagues, and develop or 

nurture peer relationships.

Finally, and I believe most importantly, it 

offers a model of professionalism to ophthal-

mologists, most just beginning their careers. 

(In a recent Editorial, Dr. Peter McDonnell il-

lustrated the importance of role models in ac-

quiring knowledge.) The examiners volun-

teer their time and pay their own way to the 

exam site, where they welcome all candidates 

as peers. Physician examiners look and act 

like the professionals they are, and that their 

younger colleagues can aspire to become.

Physicians may feel themselves under pres-

sure, faced with ever higher expectations, 

sometimes leading to “burnout” and its mani-

festations. Developing peer relationships and 

having role models can help physicians main-

tain their sense of professionalism and fulfill-

ment in what they do. I believe that this bene-

fits physicians, as well as those of us who rely 

on them for care. Q
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MYOPIC TRACTION maculopa (MTM) 

and macular hole retinal detachments (MHRDs) 

are complex scenarios that demand accurate 

diagnoses and high surgical expertise. Inter-

nal limiting membrane (ILM) peeling and fo-

veal-sparing ILM flap techniques are showing 

improved macular hole (MH) closure rates in 

difficult cases.

These pathologies fall into four categories, 

each of which requires a different treatment 

approach, according to Hiroko Terasaki, MD.

The first three categories—schisis only, schi-

sis and retinal detachment, and full-thickness 

macular hole (FTMH)—are the prodromal stages 

of MHRDs, the fourth category, said Dr. Tera-

saki, who is chairman and professor, Depart-

ment of Ophthalmology, Nagoya University, 

Graduate School of Medicine, Nagoya, Japan.

S I M P L E  S C H I S I S ,  S C H I S I S ,

A N D  R E T I N A L  D E T A C H M E N T

In eyes with schisis without a foveal detach-

ment—i.e., schisis only—total ILM peeling is 

performed. At first, the posterior vitreous mem-

brane and residual vitreous cortex are removed. 

Triamcinolone is injected again and the ILM 

is peeled gently. 

“Correct diagnosis is the important factor,” 

said Dr. Terasaki, describing an eye that had 

more than just simple schisis. Those eyes should 

be included in the group with foveal retinal 

detachments, which are seen clearly on swept-

source optical coherence tomography (SS-OCT).

When considering these more complicated eyes, 

previous studies have reported that MHs develop 

in about 10% of eyes after total ILM peeling.

Interestingly, macular holes have been re-

ported much less often or do not develop after 

ILM peeling that spared the fovea to treat my-

opic schisis, Dr. Terasaki noted.

Even in eyes with schisis only, schisis with 

a deep pseudohole, i.e., schisis shaped like a 

champagne flute, would be an indication for 

this method.

C A S E  S T U D Y

She described the case of a 76-year-old man 

with myopic schisis with foveal detachments 

bilaterally who was treated with a foveal-spar-

ing technique. In the right eye, the posterior 

hyaloid membrane, which resembles an ILM, 

was totally peeled. Triamcinolone was again 

injected and the ILM was peeled toward the 

edge of the fovea.

During the trimming procedure of this peeled 

ILM, Dr. Terasaki advised that the port of the 

cutter should always face in the direction op-

posite to the fovea.

In this case, Brilliant Blue dye (BBD) was 

used to identify the ILM more clearly during 

trimming. An OCT scan performed intraop-

When and how to treat 
myopic traction maculopathy
ILM peeling and fl ap techniques may improve MH closure rates
By Linda Charters, MD; Reviewed by Hiroko Terasaki, MD

(FIGURE 1) Fovea-sparing technique for schisis with foveal detachment

(FIGURE 2) After 

peeling the posterior 

vitreous cortex, ILM 

was stained with BBG. 

Using ILM forceps, 

ILM was peeled toward 

the edge of the fovea. 

The fl ickering ILM 

was trimmed with a 

vitreous cutter. ILM 

was further peeled up 

to just before the edge 

of fovea and further 

trimmed.

surgerysurgery
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eratively showed the area of attachment of the 

trimmed ILM. In this case of one eye, the ILM 

was visible for at least 4 months postoperatively. 

She noted that an unpeeled ILM can become an 

epiretinal membrane (ERM).

In the second eye of this patient, after the pos-

terior vitreous cortex was peeled, the ILM was 

stained with BBD. ILM forceps were used to peel 

the ILM toward the edge of the fovea. The flap-

ping ILM was trimmed using the vitreous cut-

ter, after which the ILM was peeled further up 

to immediately before the edge of the fovea to 

prevent postoperative ERM, Dr. Terasaki noted.

Use of OCT intraoperatively has an important 

function in cases such as these. 

“Intraoperative OCT showed how close the 

ILM was peeled to the fovea,” Dr. Terasaki said.

She demonstrated on spectral-domain OCT 

and SS-OCT images that the minute remnant of 

the ILM became invisible shortly after surgery 

in this eye.

F U L L  T H I C K N E S S 

M A C U L A R  H O L E

The third prodromal stage under discussion is 

that of eyes with FTMHs with and without schi-

sis. In a study of highly myopic macular holes 

conducted at Nagoya University, two (6%) of 33 

eyes failed to achieve closure of the macular holes 

after total peeling of the ILM. These holes were 

larger than 500 μm 

in the minimal di-

ameter, Dr. Tera-

saki noted.

“The ILM flap 

techn ique has 

b e e n  r e c o m -

mended for large 

MHs,” she said. 

“The macu la r 

hole closure rates 

have been gener-

ally good even in 

eyes with a long 

axial length.” 

She described 

t he ca se of  a 

69-year-old woman with a high myopic MH with 

a minimal diameter of 627 μm. The inverted ILM 

flap technique to treat the MH was performed 

after the patient had undergone a previous failed 

vitrectomy. The ILM remained in the eye.

In the surgery under discussion, the ILM was 

peeled toward the edge of the MH, folded over, 

and slid into the edge of the MH using a diamond-

dusted eraser. OCT images obtained intraoperatively 

showed the multi-layered ILM plugging the MH.

The technique used in this surgery was the 

classic multi-layered flap technique. However, 

 ◗ Learn how peeling 

of the internal 

limiting membrane 

(ILM) and foveal-

sparing ILM fl ap 

techniques are 

showing improved 

macular hole closure 

rates in diffi cult 

cases. Hiroko 

Terasaki, MD, shares 

some surgical pearls.

TAKE-HOME

Continues on page 10 : ILM peeling

‘The macular hole closure rates have been 
generally good even in eyes with a long 
axial length.’  — Hiroko Terasaki, MD
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other techniques exist, such as the single-layer 

technique, which is not performed for myo-

pia. For large myopic MHs, gentle insertion is 

recommended.

M A C U L A R  H O L E 

R E T I N A L  D E T A C H M E N T S

The reported MH closure rates are low in these 

eyes following vitrectomy.

In light of this, Dr. Terasaki noted that the ILM 

flap technique has been recommended for all 

eyes with a MHRD. A 74-year-old woman with 

MHRD underwent vitrectomy and ILM peeling.

After the ILM was peeled to the edge of the 

MH and trimmed, the inverted ILM flap in-

sertion technique was performed in which the 

ILM was inserted into the macular hole. Intra-

ocular OCT showed that the ILM was in the 

macular hole. Autologous neurosensory retinal 

free flap method has been reported recently to 

close a refractory MH in a 69-year-old woman 

who had undergone two previous retinal de-

tachment surgeries in failed attempts to close 

the MH. During surgery, a retinal free flap was 

translocated from the periphery of the retina. 

The postoperative findings indicated that the 

macular hole was closed using the retinal flap 

from the periphery.

“Although this may work to prevent recur-

rence of the macular hole, the effect on the 

visual function has yet to be determined,” Dr. 

Terasaki said. ■

HIROKO TERASAKI, MD

E: terasaki@med.nagoya-u.ac.jp

This article was adapted from Dr. Terasaki’s presentation during Retina Subspecialty 

Day at the 2017 meeting of the American Academy of Ophthalmology. Dr. Terasaki 

reported a fi nancial interest in Carl Zeiss Meditec.        

ILM PEELING 
( Continued from page 9 )

(FIGURE 3) 

Intraoperative OCT 

shows how close ILM 

was peeled toward the 

fovea.

(FIGURE 4) The remaining small ILM became invisible early after surgery.

(20/125)(20/200) 3M Post op (20/50)2W Post op 1M Post op

(FIGURE 5) This patient had been referred after the fi rst vitrectomy.

(FIGURE 6) Even after the surgery, ILM remained. 

After peeling ILM toward the edge of MH, ILM is 

folded over and slid in the edge of MH using a 

diamond-dusted scraper without pushing toward 

the bottom.

(FIGURE 7) Intraoperative OCT shows the multi-

layered ILM plugging MH. (Photos courtesy of Hiroko 

Terasaki, MD)

multi-layered ILM

Pre 20/200 3M after 20/200
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PROGRESS OCCURRING on several 

fronts is creating optimism that retinal gan-

glion cell (RGC) replacement may become a 

reality for preserving or restoring vision in 

patients with glaucoma, according to Jeffrey 

L. Goldberg, MD, PhD. 

“All available medical and surgical treat-

ments for glaucoma target IOP, 

but while IOP is a risk factor 

for glaucoma, the underlying 

disease is an optic neuropa-

thy characterized by loss of 

RGCs,” said Dr. Goldberg, Pro-

fessor and Chair, Byers Eye 

Institute, Stanford University, 

Palo Alto, CA.

“The real hope for advancing glaucoma care 

in the future is to discover therapies that tar-

get the RGCs to stave off or even restore the 

vision loss that can be so profound with this 

disease. We have encouraging evidence sup-

porting the potential for RGC therapies, but 

there are many questions yet to be answered 

and much work needs to be done.” 

Important advances are occurring both in 

basic research and in clinical trials. Among the 

developments taking place in 

the laboratory, there has been 

progress delineating molecular 

pathways for generating RGC-

like cells from human stem cells. 

Dr. Goldberg noted that re-

sults from previous research in 

animal models demonstrated 

that RGC cells delivered into the 

vitreous migrated to and inte-

grated into the retina and then 

grew lengthy axons projecting 

down the optic nerve and ex-

tending to the brain. However, 

a low rate of RGC differentia-

tion from progenitor or stem cells in vitro lim-

ited further development of RGC cell therapy. 

R G C  I M P A C T

“The signaling pathways that make photore-

ceptors out of stem cells or retinal progenitor 

cells have been understood for a long time, 

but it has been more challenging to define the 

pathway for specifying RGC fate,” Dr. Goldberg 

told Ophthalmology Times.

To solve this problem, Dr. Goldberg and col-

leagues undertook a screen of developmentally 

expressed transcription factors. In their work, 

they discovered that a molecular pathway in-

volving Sox4/Sox11 was required for RGC dif-

ferentiation and optic nerve formation in mice 

in vivo and was sufficient for promoting differ-

entiation of human induced pluripotent cells 

and human embryonic stem cells into RGC-

like cells in culture [Chang KC, et al. J Neuro-

sci. 2017;37(19):4967-4981]. 

“The induced cells are structurally and func-

tionally similar to endogenous RGCs. Not only 

do they look like RGCs and express protein 

markers typically expressed by the RGCs, but 

they also mimic RGCs in terms of electrophysi-

ologic activity,” Dr. Goldberg said.

B I O M A R K E R S 

Research developing new biomarkers as study 

endpoints is also progressing and is important 

and exciting because of its implications for fa-

cilitating the process of candidate discovery 

and decreasing the time needed 

to demonstrate efficacy.

“By using these biomarkers, 

we can test new candidates for 

neuroprotection and vision res-

toration in a shorter time frame, 

and that should help us to ac-

celerate investigations towards 

finding new treatments for glau-

coma,” Dr. Goldberg said.

The new biomarkers include 

new imaging modalities being 

developed in the laboratory of 

Alfredo Dubra, PhD, Associ-

ate Professor of Ophthalmol-

ogy, Stanford University School of Medicine. 

“Dr. Dubra and colleagues are creating new 

adaptive optics-based imaging modalities that 

are providing very high resolution measurements 

of RGCs, their axons, and even the subcellular 

elements inside the axons that we think will 

give us insight on the mitochondrial health of 

the cells,” said Dr. Goldberg. 

“With this noninvasive modality, we will 

be able to determine with confidence whether 

investigational agents are having biologic ef-

fects in early phase clinical testing,” Dr. Gold-

berg said.

C L I N I C A L  T R I A L S 

U N D E R W A Y 

Promising candidates for neuroprotection in 

glaucoma that target RGC viability are being 

investigated in clinical trials. Two studies are 

underway at Stanford University, and Dr. Gold-

berg is the principal investigator for the trials.

Topical treatment with recombinant human 

nerve growth factor (Dompé Farmaceutici) is 

being evaluated in a Phase 1 single center, 

double-masked, placebo-controlled study is 

being conducted at Stanford and includes 60 

patients with primary open angle glaucoma. 

Eligible patients had progressive disease de-

spite maximal therapy or stable IOP but dimin-

ished vision. The trial has a 32-week duration.

Stanford is also participating in a phase 2 

multicenter, single-masked randomized trial 

of NT-501 Encapsulated Cell Therapy (Neuro-

tech), an intravitreal device that secretes cili-

ary neurotrophic factor (CNTF). Other partici-

pating sites are Glaucoma Associates of Texas, 

Dallas, Columbia University, NY, and New York 

University, NY. 

Enrolled patients received NT-501 or un-

derwent sham surgery. The primary outcome 

analysis will be performed at 6 months and 

follow-up will continue to 2 years. ■

Neuroregeneration being pursued as 
ultimate goal for glaucoma therapy

JEFFREY L. GOLDBERG, MD, PHD

This article is based on a presentation given by Dr. Goldberg at the 2017 Glaucoma 

Subspecialty Day meeting. Dr. Goldberg has no fi nancial interests in the products 

discussed.

Dr.  Goldberg

To focus on IOP, the underlying optic nerve could be treated with an innovative RGC therapy

By Cheryl Guttman Krader; Reviewed by Jeff rey L. Goldberg, MD

 ◗ Evidence supports 

the use of retinal 

ganglion cell (RGC) 

therapy to stave off 

or restore vision 

loss in glaucoma 

patients. RGC 

biomarker research 

is an important step 

toward future therapy.
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if the patient is still unable to have functional 

independence-the ability to drive, read, watch 

television, see their grandkids-because this is 

the outcome that matters most to our patients.

W H A T  T H E  N U M B E R S  T E L L  U S

Decreasing the time between onset of disease 

and initiating anti-VEGF treatment is the key 

to improving outcomes and maintaining func-

tional vision. However, the reality is that too 

many patients are diagnosed late with poor 

baseline vision.

One analysis suggested that patients have 

wet AMD for 7.7 months prior to being treated 

with anti-VEGF monotherapy.3 The negative 

impact to visual acuity is devas-

tating. Additionally. real-world 

data and clinical trials showed 

us that few newly diagnosed 

eyes were detected when vi-

sual acuity was 20/40 or better.

The AAO IRIS Registry (Intel-

ligent Research in Sight) retro-

spective cohort study of more 

than 150,000 patients with neo-

vascular AMD included nearly five years of 

data (January 2013 to June 2017). The study 

included eyes with a diagnosis of wet AMD 

(as designated by the first anti-VEGF injection) 

and a second anti-VEGF intravitreal injection 

in the study eye less than 45 days from the 

first. Eyes receiving anti-VEGF injections prior 

to the diagnosis of wet AMD were excluded.

The IRIS study reaffirms an alarming sta-

tistic-only a small percentage 

(34%) have vision of 20/40 or 

better when initiating anti-VEGF 

therapy.4 The mean visual acu-

ity at diagnosis was 20/83, far 

from functional. Even under 

the careful management of a 

treating physician, the second 

eye fared only slightly better 

with a mean visual acuity of 

20/79. Intermediate AMD often escapes detec-

tion until functional vision is lost.

T H E  P H Y S I C I A N ’ S  R O L E

Our current standard of care includes the Amsler 

grid, a self-administered and subjective vision 

 ◗ Decreasing time 

between diseas onset 

and treatment is 

key to maintaining 

funcitonal vision.

TAKE-HOME

TIMING
( Continued from page 1 )

Mean visual acquity at 1-year in the comparison of age-related 
macular degeneration tratments trials (CATT) study

Baseline VA PREDICTS Long-Term Outcomes

(FIGURE 1) IRIS® registry results correlate with those seen in CATT: patients with better VA at diagnosis had better VA at 1-year.

Mean VA at 1-year post-diagnosis by baseline VA group

US private equity-backed firm buys Blink Medical US

SOLIHULL-HEADQUARTERED

Blink Medical has been acquired by US-based 

private equity-backed Katena Products in a deal 

advised on by Castle Donington-based Cooper 

Parry Corporate Finance. Blink Medical is a 

supplier of single-use medical instruments in 

the ophthalmic surgical sector. Blink’s prod-

uct range has since expanded to include der-

matology, ENT, cosmetic and plastic surgery.

Supplying NHS hospitals and private hospi-

tal groups and independent clinics, Blink also 

export to more than 20 countries. The busi-

ness has been snapped up by Katena, which 

makes ophthalmic products and operates in 

110 countries, in its first UK acquisition.

Blink Medical founder and managing direc-

tor Roger Tyler is to remain at the company. 

Sally Saunders of Cooper Parry Corporate Fi-

nance acted as the lead adviser to the share-

holders of the Solihull company on the deal.

Tyler said: “The synergies created in the 

ophthalmic sector, by offering multiple instru-

ment solutions to our customers will help both 

companies achieve their business objectives.” 

Saunders added: “Medical Products is a sector 

that is generating a lot of interest.

“It was good to work with the investors in 

Katena, Audax Private Equity based in the US. 

“There remains to be a lot of money in private 

equity, and we’re seeing more and more buy 

and build opportunities in the sector.”

Katina chief executive Mark J Fletcher said: 

“The acquisition of Blink Medical strengthens 

and expands Katena’s offering in high quality 

ophthalmic instrumentation. “Single-use in-

struments are important to our strategy and 

the addition of Blink also offers Katena the 

benefits of a physical presence in Europe.” Q

Continues on page 17 : Timing



INDICATION

VYZULTA™ (latanoprostene bunod ophthalmic 

solution), 0.024% is indicated for the reduction of 

intraocular pressure (IOP) in patients with open-angle 

glaucoma or ocular hypertension. 

IMPORTANT SAFETY INFORMATION

•  Increased pigmentation of the iris and periorbital 

tissue (eyelid) can occur. Iris pigmentation is likely 

to be permanent

•  Gradual changes to eyelashes, including increased 

length, increased thickness, and number of eyelashes, 

may occur. These changes are usually reversible 

upon treatment discontinuation

•  Use with caution in patients with a history of 

intraocular infl ammation (iritis/uveitis). VYZULTA 

should generally not be used in patients with active 

intraocular infl ammation

•  Macular edema, including cystoid macular 

edema, has been reported during treatment with 

prostaglandin analogs. Use with caution in aphakic 

patients, in pseudophakic patients with a torn 

posterior lens capsule, or in patients with known 

risk factors for macular edema

IMPORTANT SAFETY INFORMATION (CONTINUED)

•  There have been reports of bacterial keratitis 

associated with the use of multiple-dose 

containers of topical ophthalmic products that 

were inadvertently contaminated by patients

•  Contact lenses should be removed prior to the 

administration of VYZULTA and may be reinserted 

15 minutes after administration 

•  Most common ocular adverse reactions with 

incidence �2% are conjunctival hyperemia (6%), 

eye irritation (4%), eye pain (3%), and instillation 

site pain (2%)

For more information, please see Brief Summary 

of Prescribing Information on next page.

VYZULTA and the V design are trademarks of Bausch & Lomb Incorporated or its affi liates. 

©2018 Bausch & Lomb Incorporated. All rights reserved. VYZ.0118.USA.18
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ONE MOLECULE. TWO OUTFLOW PATHWAYS.

PROVEN IOP REDUCTION1-3*

VYZULTA DELIVERS A DUAL MECHANISM OF ACTION

FOR THE REDUCTION OF IOP IN GLAUCOMA PATIENTS
1

* In studies up to 12 months’ duration, the IOP-lowering 
effect was up to 7.5 to 9.1 mmHg, in patients with an 
average baseline IOP of 26.7 mmHg

For more information about VYZULTA and 

how it works, visit vyzultanow.com

http://vyzultanow.com
http://vyzultanow.com
http://www.bausch.com


BRIEF SUMMARY OF PRESCRIBING INFORMATION

This Brief Summary does not include all the information needed to use VYZULTA 
safely and effectively. See full Prescribing Information for VYZULTA.

VYZULTA™
 (latanoprostene bunod ophthalmic solution), 0.024%, for topical 

ophthalmic use.  
Initial U.S. Approval: 2017

1 INDICATIONS AND USAGE

VYZULTA™ (latanoprostene bunod ophthalmic solution) 0.024% is indicated for the reduction 
of intraocular pressure (IOP) in patients with open-angle glaucoma or ocular hypertension.

4 CONTRAINDICATIONS 

None

5 WARNINGS AND PRECAUTIONS

5.1 Pigmentation 

VYZULTA™ (latanoprostene bunod ophthalmic solution), 0.024% may cause changes to 
pigmented tissues. The most frequently reported changes with prostaglandin analogs 
have been increased pigmentation of the iris and periorbital tissue (eyelid). 

Pigmentation is expected to increase as long as latanoprostene bunod ophthalmic 
solution is administered. The pigmentation change is due to increased melanin content 
in the melanocytes rather than to an increase in the number of melanocytes. After 
discontinuation of VYZULTA, pigmentation of the iris is likely to be permanent, while 
pigmentation of the periorbital tissue and eyelash changes are likely to be reversible in 
most patients. Patients who receive prostaglandin analogs, including VYZULTA, should be 
informed of the possibility of increased pigmentation, including permanent changes. The 
long-term effects of increased pigmentation are not known. 

Iris color change may not be noticeable for several months to years. Typically, the 
brown pigmentation around the pupil spreads concentrically towards the periphery of 
the iris and the entire iris or parts of the iris become more brownish. Neither nevi nor 
freckles of the iris appear to be affected by treatment. While treatment with VYZULTA™ 
(latanoprostene bunod ophthalmic solution), 0.024% can be continued in patients who 
develop noticeably increased iris pigmentation, these patients should be examined 
regularly [see Patient Counseling Information (17) in full Prescribing Information].

5.2 Eyelash Changes 

VYZULTA may gradually change eyelashes and vellus hair in the treated eye. These 
changes include increased length, thickness, and the number of lashes or hairs. Eyelash 
changes are usually reversible upon discontinuation of treatment.

5.3 Intraocular Inflammation 

VYZULTA should be used with caution in patients with a history of intraocular 
inflammation (iritis/uveitis) and should generally not be used in patients with active 
intraocular inflammation as it may exacerbate this condition.

5.4 Macular Edema 

Macular edema, including cystoid macular edema, has been reported during treatment 
with prostaglandin analogs. VYZULTA should be used with caution in aphakic patients, in 
pseudophakic patients with a torn posterior lens capsule, or in patients with known risk 
factors for macular edema.

5.5 Bacterial Keratitis 

There have been reports of bacterial keratitis associated with the use of multiple-dose 
containers of topical ophthalmic products. These containers had been inadvertently 
contaminated by patients who, in most cases, had a concurrent corneal disease or a 
disruption of the ocular epithelial surface.

5.6 Use with Contact Lens 

Contact lenses should be removed prior to the administration of VYZULTA because this 
product contains benzalkonium chloride. Lenses may be reinserted 15 minutes after 
administration.

6 ADVERSE REACTIONS

The following adverse reactions are described in the Warnings and Precautions section: 
pigmentation (5.1), eyelash changes (5.2), intraocular inflammation (5.3), macular 
edema (5.4), bacterial keratitis (5.5), use with contact lens (5.6).

6.1 Clinical Trials Experience 

Because clinical trials are conducted under widely varying conditions, adverse reaction 
rates observed in the clinical trials of a drug cannot be directly compared to rates in the 
clinical trials of another drug and may not reflect the rates observed in practice. 

VYZULTA was evaluated in 811 patients in 2 controlled clinical trials of up to 12 months 
duration. The most common ocular adverse reactions observed in patients treated 
with latanoprostene bunod were: conjunctival hyperemia (6%), eye irritation (4%), eye 
pain (3%), and instillation site pain (2%). Approximately 0.6% of patients discontinued 
therapy due to ocular adverse reactions including ocular hyperemia, conjunctival 
irritation, eye irritation, eye pain, conjunctival edema, vision blurred, punctate keratitis 
and foreign body sensation.

8 USE IN SPECIFIC POPULATIONS

8.1 Pregnancy 

Risk Summary 

There are no available human data for the use of VYZULTA during pregnancy to inform 
any drug associated risks. 

Latanoprostene bunod has caused miscarriages, abortion, and fetal harm in rabbits. 
Latanoprostene bunod was shown to be abortifacient and teratogenic when administered 
intravenously (IV) to pregnant rabbits at exposures ≥ 0.28 times the clinical dose.  

Doses ≥ 20 μg/kg/day (23 times the clinical dose) produced 100% embryofetal lethality. 
Structural abnormalities observed in rabbit fetuses included anomalies of the great 
vessels and aortic arch vessels, domed head, sternebral and vertebral skeletal anomalies, 
limb hyperextension and malrotation, abdominal distension and edema. Latanoprostene 
bunod was not teratogenic in the rat when administered IV at 150 mcg/kg/day (87 times 
the clinical dose) [see Data]. 

The background risk of major birth defects and miscarriage for the indicated population 
is unknown. However, the background risk in the U.S. general population of major birth 
defects is 2 to 4%, and of miscarriage is 15 to 20%, of clinically recognized pregnancies. 

Data

Animal Data

Embryofetal studies were conducted in pregnant rabbits administered latanoprostene 
bunod daily by intravenous injection on gestation days 7 through 19, to target the period 
of organogenesis. The doses administered ranged from 0.24 to 80 mcg/kg/day. Abortion 
occurred at doses ≥ 0.24 mcg/kg/day latanoprostene bunod (0.28 times the clinical 
dose, on a body surface area basis, assuming 100% absorption). Embryofetal lethality 
(resorption) was increased in latanoprostene bunod treatment groups, as evidenced  
by increases in early resorptions at doses ≥ 0.24 mcg/kg/day and late resorptions at 
doses ≥ 6 mcg/kg/day (approximately 7 times the clinical dose). No fetuses survived  
in any rabbit pregnancy at doses of 20 mcg/kg/day (23 times the clinical dose) or greater.  
Latanoprostene bunod produced structural abnormalities at doses ≥ 0.24 mcg/kg/day 
(0.28 times the clinical dose). Malformations included anomalies of sternum, coarctation  
of the aorta with pulmonary trunk dilation, retroesophageal subclavian artery with 
absent brachiocephalic artery, domed head, forepaw hyperextension and hindlimb 
malrotation, abdominal distention/edema, and missing/fused caudal vertebrae. 

An embryofetal study was conducted in pregnant rats administered latanoprostene 
bunod daily by intravenous injection on gestation days 7 through 17, to target the  
period of organogenesis. The doses administered ranged from 150 to 1500 mcg/kg/day. 
Maternal toxicity was produced at 1500 mcg/kg/day (870 times the clinical dose, on 
a body surface area basis, assuming 100% absorption), as evidenced by reduced 
maternal weight gain. Embryofetal lethality (resorption and fetal death) and structural 
anomalies were produced at doses ≥ 300 mcg/kg/day (174 times the clinical dose). 
Malformations included anomalies of the sternum, domed head, forepaw hyperextension 
and hindlimb malrotation, vertebral anomalies and delayed ossification of distal limb 
bones. A no observed adverse effect level (NOAEL) was established at 150 mcg/kg/day  
(87 times the clinical dose) in this study. 

8.2 Lactation 

Risk Summary 

There are no data on the presence of VYZULTA in human milk, the effects on the 
breastfed infant, or the effects on milk production. The developmental and health 
benefits of breastfeeding should be considered, along with the mother’s clinical need  
for VYZULTA, and any potential adverse effects on the breastfed infant from VYZULTA. 

8.4 Pediatric Use 

Use in pediatric patients aged 16 years and younger is not recommended because of 
potential safety concerns related to increased pigmentation following long-term chronic use.

8.5 Geriatric Use 

No overall clinical differences in safety or effectiveness have been observed between 
elderly and other adult patients.

13 NONCLINICAL TOXICOLOGY

13.1 Carcinogenesis, Mutagenesis, Impairment of Fertility 

Latanoprostene bunod was not mutagenic in bacteria and did not induce micronuclei 
formation in the in vivo rat bone marrow micronucleus assay. Chromosomal aberrations 
were observed in vitro with human lymphocytes in the absence of metabolic activation. 

Latanoprostene bunod has not been tested for carcinogenic activity in long-term animal 
studies. Latanoprost acid is a main metabolite of latanoprostene bunod. Exposure of 
rats and mice to latanoprost acid, resulting from oral dosing with latanoprost in lifetime 
rodent bioassays, was not carcinogenic.

Fertility studies have not been conducted with latanoprostene bunod. The potential to 
impact fertility can be partially characterized by exposure to latanoprost acid, a common 
metabolite of both latanoprostene bunod and latanoprost. Latanoprost acid has not been 
found to have any effect on male or female fertility in animal studies. 

13.2 Animal Toxicology and/or Pharmacology

A 9-month toxicology study administered topical ocular doses of latanoprostene bunod 
to one eye of cynomolgus monkeys: control (vehicle only), one drop of 0.024% bid, one 
drop of 0.04% bid and two drops of 0.04% per dose, bid. The systemic exposures are 
equivalent to 4.2-fold, 7.9-fold, and 13.5-fold the clinical dose, respectively, on a body 
surface area basis (assuming 100% absorption). Microscopic evaluation of the lungs 
after 9 months observed pleural/subpleural chronic fibrosis/inflammation in the 0.04% 
dose male groups, with increasing incidence and severity compared to controls. Lung 
toxicity was not observed at the 0.024% dose.
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test. This is an outdated and antiquated method 

yielding unreliable results.

We are capable of better and equipped with 

telemonitoring technologies to provide us with 

highly effective way to detect wet AMD ear-

lier. Conducting a highly sensitive, objective 

test in the convenience of a patient’s home is 

a reasonable and necessary option to preserve 

vision. Simply put, telemonitoring offers at-risk 

patients a viable alternative to daily office visits.

Several technologies currently exist. Mo-

bile visual technology such as the FDA-cleared 

Paxos (DigiSight Technologies) and mVT App 

(Vital Art and Science LLC) offer a visual mon-

itoring solution, and the ForeseeHome (Notal 

Vision) testing device has definitively proven 

efficacy in early disease detection.

The AREDS2 HOME Study compared out-

comes between patients using the Amsler grid 

and the ForeseeHome device and Amsler grid. 

Ninety-four percent who converted to wet AMD 

maintained ≥20/40 compared with 64% of pa-

tients using other methods.5 The disparity in 

outcomes between ForeseeHome and the cur-

rent standard of care was so significant that the 

Data Safety and Monitoring Committee termi-

nated the study early so that all patients could 

have access to this sight-preserving technology. 

The ForeseeHome device is covered by Medi-

care for patients with 20/60 or better visual 

acuity and intermediate dry AMD.

W H A T  P A T I E N T S  D O  W E  N E E D

T O  M O N I T O R  M O R E  C L O S E L Y ?

A simplified risk scoring system was developed 

by the AREDS Research Group that assigns 

one risk factor for the presence of one or more 

large drusen and one risk factor for the pres-

ence of any pigment abnormality. The risk fac-

tors are then summed across both eyes.6 Three 

risk factors represent a 25% risk of develop-

Continues on page 18 : Timing
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(FIGURE 4) IRIS Registry Analysis: Less than 35% of All Eyes had a VA of 20/40 or better at treatment 

initiation, with the Second Eye faring slightly better than the First. The % of patients with ≥20/40 is LOW, 

even when in the care of the treating MD. (Figures courtesy of Allen C. Ho, MD)
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Figure 3: IRIS registry analysis baseline 
VA at wet AMD diagnosis

COHORT COUNT WITH 
BASELINE VA

PRIMARY: 
BASELINE VA 

>20/40

MEAN VA AT 
DIAGNOSIS 

PATIENTS 220,434 153,141

EYES 236,843 162,902 55,930 20/83

FIRST EYES 150,208 102,284 34,092 20/85

SECOND EYES 86,635 60,618 21,838 20/79

*Primary and secondary analyses were run on the subset of patients that had both a pre-conversion VA and a 

conversion VA. This relatively poor mean VA at diagnosis corresponds with previously reported baseline VA 

from the IRIS® registry.

VA and new onset wet AMD

(FIGURE 2) Real-world data demonstrates few newly diagnosed CNV eyes are detected when VA is relatively 

good.

*All but CATT included eyes with VA of 20/20 or worse (CATT included ≤20/25) 
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‘Simply put, 
telemonitoring 
offers at-risk 
patients a viable 
alternative to 
daily offi ce visits.’
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ing advanced AMD over five years, and four 

risk factors jumps to a 50% risk. Given, that 

these patients are at high risk for progressing 

to wet AMD, our immediate objective should 

be to monitor these patients more closely, with 

objective monitoring technologies.

For the sake of simplicity, the patients to 

whom you recommend an AREDS2-formulated 

vitamin are most likely candidates for intensive 

home monitoring. Many of these patients are 

Medicare patients and fortunately for them, 

ForeseeHome is covered as long as the patient 

has intermediate AMD and best-corrected vi-

sual acuity of 20/60 or better.

B R E A K I N G  T H R O U G H

T H E  P L A T E A U

Early detection and decreasing the time be-

tween detection, diagnosis, and treatment is 

critical to preserving independence and quality 

of life for our patients 

at risk for wet AMD. 

We know that patients 

who start with better 

vision have the best 

outcomes, and con-

versely, patients who 

start with poor vision 

end up with poor out-

comes. As doctors, 

we can dramatically 

improve visual out-

comes by identifying 

high-risk intermediate 

AMD patients and en-

suring that they use an 

effective telemonitor-

ing system. The differ-

ence can be life changing. ■
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Novartis to spin off Alcon

NOVARTIS HAS ANNOUNCED plans 

to spin off Alcon into a separately traded, stand-

alone company.

If shareholders approve the move, Novartis 

will continue to operate the ophthalmic drug 

business while Alcon will focus on surgical 

and vision care. The move, expected to close 

in early 2019, will leave Novartis entirely as a 

prescription-medicine company.

The split will enable both companies to “focus 

fully on their respective growth strategies,” ac-

cording to a Novartis press release.

In a call with reporters, Novartis’ CEO Vas 

Narasimhan, MD, explained his decision to 

spinoff Alcon. In a rapidly-evolving techno-

logical landscape, Narasimhan said, Novartis 

needs to concentrate its capital on the use of 

digital technology.

After struggling with flat sales for several 

years, Alcon was reorganized in January 2016 

and put under strategic review a year later. The 

division has recently shown signs of a turn-

around, however.

“Alcon has returned to a position of strength 

and it is time to give the business more flex-

ibility to pursue its own growth strategy,” said 

Narasimhan, a Harvard-trained doctor who as-

sumed the role of Novartis’ CEO earlier this year.

Mike Ball will become chairman-designate 

of Alcon, tasked with prepping the company 

for the split. Alcon COO David Endicott will 

be promoted to Alcon CEO. Both appointments 

were effective July 1. Q

Patients who start with better 
vision have the best outcomes, 
and conversely, patients who 
start with poor vision end up 
with poor outcomes.
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intraocular pressure.

CONTRAINDICATIONS

Ocular or Periocular Infections: ILUVIEN is contraindicated in patients with active 
or suspected ocular or periocular infections including most viral disease of the 
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ocular herpes simplex because of the potential for reactivation of the viral infection.

Risk of Implant Migration: Patients in whom the posterior capsule of the lens is 
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Table 1: Ocular Adverse Reactions Reported by ≥1% of Patients and  
Non-ocular Adverse Reactions Reported by ≥5% of Patients

Adverse Reactions ILUVIEN (N=375)
n (%)

Sham (N=185)
n (%)

Ocular

Cataract1 192/2352 (82%) 61/1212 (50%)

Myodesopsia 80 (21%) 17 (9%)

Eye pain 57 (15%) 25 (14%)
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Eye discharge 6 (2%) 1 (1%)

Table 1 (continued)

Adverse Reactions ILUVIEN (N=375)
n (%)

Sham (N=185)
n (%)

Non-ocular

Anemia 40 (11%) 10 (5%)

Headache 33 (9%) 11 (6%)

Renal failure 32 (9%) 10 (5%)

Pneumonia 28 (7%) 8 (4%)

1  Includes cataract, cataract nuclear, cataract subcapsular, cataract cortical  
and cataract diabetic in patients who were phakic at baseline. Among these pa-
tients, 80% of ILUVIEN subjects vs. 27% of sham-controlled subjects  
underwent cataract surgery.

2  235 of the 375 ILUVIEN subjects were phakic at baseline; 121 of 185  
sham-controlled subjects were phakic at baseline. 

Increased Intraocular Pressure

Table 2: Summary of Elevated IOP-Related Adverse Reactions

Event ILUVIEN (N=375)
n (%)

Sham (N=185) 
n (%)

Non-ocular

IOP elevation ≥ 10 mm Hg from baseline 127 (34%) 18 (10%)

IOP elevation ≥ 30 mm Hg 75 (20%) 8 (4%)

Any IOP-lowering medication 144 (38%) 26 (14%)

Any surgical intervention for elevated 
intraocular pressure

18 (5%) 1 (1%)

Figure 1: Mean IOP during the study 

Cataracts and Cataract Surgery
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Dr. Dell’s conclusions on maximizing functional outcomes with 

implantation of multifocal IOLs are based on findings from a physi-

cian-initiated multicenter study that included data from 82 patients 

who received the ZKB00 single-piece, diffractive aspheric +2.75 

D add multifocal IOL (ZKB00; TECNIS Multifocal IOL +2.75 D, 

take-home
 ◗ Results of a 

prospective study fi nd 

better visual acuity 

outcomes and higher 

patient satisfaction 

implanting a +2.75 D 

add multifocal IOL in 

the dominant eye and 

a +3.25 D add model 

contralaterally than 

when combining the 

+2.75 D model with a 

+4.0 D add multifocal 

IOL.

J&J Vision) in the dominant eye and either the 

+3.25 D add (ZLB00) or +4.0 D add (ZMB00) 

model of the same IOL in the non-dominant eye.

The results showed the +2.75 D/+3.25 D 

combination provided better near, intermedi-

ate, and distance uncorrected visual acuity 

(UCVA) and was associated with better overall 

satisfaction compared with the +2.75 D/+4.0 D 

approach. In addition, near UCVA in the +2.75 

D/+3.25 D group surpassed that achieved in 

FDA registration trials evaluating bilateral im-

plantation of the +2.75 D and +3.25 D add 

models, reported Dr. Dell, medical director, 

Dell Laser Consultants, Austin, TX.

“This prospective study was undertaken 

based on data showing an increase in patient 

satisfaction with multifocal IOLs as add pow-

ers have decreased. This may be due to lower 

incidences of photic phenomena, better inter-

mediate vision, or both,” he said. 

Dr. Dell’s co-investigators in the multicenter 

study were Farrell “Toby” Tyson, MD, Kevin 

L. Waltz, MD, and Jeffrey C. Whitsett, MD. 

Patients were eligible for participation if they 

had visual potential of 20/32 or better and were 

expected to have ≤0.5 D astigmatism postop-

eratively in each eye. Patients with ocular pa-

thology known to affect VA, significant irreg-

ular astigmatism, or uncontrollable illness or 

disease were excluded. 

Visual acuity was measured binocularly by 

C
ombining two different power 

aspheric diffractive multifo-

cal IOLs in fellow eyes pro-

vides better visual perfor-

mance than implanting the 

same power lens bilaterally, 

and outcomes with the mixed approach are better 

using a lower add IOL in the non-dominant eye, 

said Steven J. Dell, MD.

MAXIMIZING MULTIFOCAL 
IOL OUTCOMES

By Cheryl Guttman Krader; Reviewed by Steven J. Dell, MD

Prospective study results favor combining low and 
intermediate add versions

Continues on page 25 : Mixed powers

ADVANCES CONTINUE TO PROGRESS FOR INTRAOCULAR LENS TECHNOLOGIES AND TECHNIQUES

    None               Mild                 Moderate               Severe 

N = 71 N = 37 N = 34 

3 
3 

1 3 2 1 

Patient reported symptoms — HALOS — 3 months

 ZKB00 (+2.75) ZLB00 (+3.25) ZMB00 (+4.00)

While halos were commonly noted at 1 month, surprisingly, by 3 months, few patients were bothered by them across all three IOL add powers. (Image courtesy of Steven J. 

Dell, MD)
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A NOVEL EXTENDED DEPTH of 

focus (EDOF) IOL (Mini WELL IOL, SIFI Med-

tech) is providing very favorable functional 

and safety outcomes that correspond with a 

high degree of patient satisfaction, according 

to data collected by ophthalmologists at the 

University Eye Clinic Heidelberg. 

“We are finding that patients implanted with 

the Mini WELL IOL have excellent uncorrected 

visual acuity at far and inter-

mediate distances along with 

very good uncorrected near 

visual acuity and a very low 

incidence of photic phenome-

non,” reported Ramin Khoram-

nia, MD, Assistant Professor 

of Ophthalmology, University 

of Heidelberg, and Head, Re-

fractive Surgery Department, University Eye 

Clinic, Heidelberg, Germany.

The Mini WELL IOL is a bicon-

vex multifocal aspherical IOL with 

a progressive optic featuring three 

zones. The central zone and a sur-

rounding annular zone have spher-

ical aberrations of opposite signs 

that create a continuous number 

of foci, and the external zone is a 

basic monofocal zone. 

“The Mini WELL IOL provides 

quite sharp images at far and inter-

mediate distances and near image 

quality is also quite good. In con-

trast, standard bifocal IOLs pro-

vide sharp images at far and near 

distances, but variable quality im-

ages at intermediate distance,” said 

Dr. Khoramnia.

R E A L  W O R L D  E X P E R I E N C E

Dr. Khoramnia reviewed out-

comes achieved at 3 months 

postsurgery by patients en-

rolled in a prospective non-ran-

domized study conducted at 

the University Eye Clinic Hei-

delberg. Gerd U. Auffarth, MD, 

PhD, Professor and Chairman, 

Department of Ophthalmology, University of 

Heidelberg, is the Principal 

Investigator of the Study.

The analysis included data 

from 40 eyes of 24 patients. 

Their preoperative median 

SE was 0.50 D (range –7.75 

to 4.88 D). 

At 3 months, mean cor-

rected distance visual acuity 

(CDVA) was 0.00 logMAR, 

mean distance-corrected in-

termediate VA measured at 

80 cm was 0.04 logMAR, and 

mean distance corrected near 

VA was 0.22 logMAR.

“Defocus curves for the 

Mini WELL IOL also show 

that it provides good visual 

acuity over quite a large 

range,” Dr. Khoramnia said. 

Functional near vision was also 

assessed through evaluation of read-

ing performance using the Salz-

burg reading desk.

“We think it is very important 

to objectively evaluate the reading 

performance with presbyopia-cor-

recting IOLs because many patients 

do not read at the distance that 

is used in clinical studies to test 

near visual acuity,” Dr. Khoram-

nia explained.

“The Salzburg reading desk cal-

culates reading acuity while contin-

uously measuring reading distance 

and speed as patients do the reading 

task at their preferred distance.”

The results showed the Mini WELL IOL pro-

vided excellent intermediate vision and also 

performed well at near. Median binocular un-

corrected intermediate VA was 0.11 logMAR 

and median binocular uncorrected near VA 

was 0.13 logMAR.

Reading performance in patients implanted 

with the Mini WELL IOL was also investigated 

in the FOCUS multicenter trial in which the 

Heidelberg center participated. Radner read-

ing charts were used in the FOCUS trial, and 

the data collected showed that about 92% of 

patients were able to read 0.5 logRAD print 

(book letter size) at a rate of at least 80 words 

per minute.

M I N I M I Z I N G  P H O T I C

P H E N O M E N A

Photic phenomena in patients implanted with 

the Mini WELL IOL were assessed using a pro-

prietary halo and glare simulator. With this 

device, patients view a night driving scene and 

indicate whether they see any halo or glare 

around lights, the type of these phenomena 

as well as their size and intensity. The data 

can then be converted to numerical values for 

statistical analysis.

Preliminary results showed that about 50% 

of patients implanted with the Mini WELL IOL 

experienced no glare or halos at all while af-

fected patients had only minimal problems 

with the photic phenomena.

“Looking at the data for the patients who 

reported the maximum values indicates that 

they did not experience much bother from glare 

and halos,” Dr. Khoramnia said. Q

EDOF IOL overcomes limitations 
of bifocal optic design

RAMIN KHORAMNIA, MD

E: ramin.hhoramnia@med.uni-heidelberg.de

The International Vision Correction Research Centre at the University Eye Clinic 

Heidelberg receives funding support from SIFI. 

Take-home
 ◗ The Mini WELL IOL 

provides quite sharp 

images at far and 

intermediate distances 

and near image quality 

is also quite good. In 

contrast, standard 

bifocal IOLs provide 

sharp images at far 

and near distances, 

but variable quality 

images at intermediate 

distance.

By Cheryl Guttman Krader; Reviewed by Ramin Khoramnia, MD

IOL is a biconvex multifocal aspherical IOL with a progressive optic featuring three zones

Dr. Khoramnia

Dr. Auffarth

(FIGURE 1)  The image shows the screen from the driving scene 

simulation for a patient implanted with the Mini WELL IOL. (Image courtesy 

of Ramin Khoramnia, MD)

mailto:ramin.hhoramnia@med.uni-heidelberg.de
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A MULTICOMPONENT IOL system 

featuring an exchangeable front optic (Preci-

Sight Lens, InfiniteVision Optics, Strasbourg, 

France) is showing promise for providing a re-

liable, reproducible, safe, simple, and time-in-

dependent solution for achieving desired re-

fractive outcomes after cataract surgery, said 

Harvey S. Uy, MD.

Outcomes in a series of 30 eyes that under-

went exchange of the front optic to correct di-

optric power showed the procedure was safe 

and effective. Prior to enhancement, all patients 

had MRSE >1 D (mean 1.06 D) and <–1.0 D 

cylinder (mean -0.30 D). Mean logMAR dis-

tance uncorrected visual acuity (UDVA) prior 

to the enhancement was 0.19 (approximately 

20/30 Snellen equivalent). 

Analyses of data available from 

30 eyes seen at 3 months post-en-

hancement showed statistically sig-

nificant improvements in both mean 

MRSE (0.31 D) and mean logMAR 

UDVA of 0.02 (approximately 20/20 

Snellen equivalent). There was no 

statistically significant change in 

mean cylinder. Furthermore, at 3 

months, 100% of eyes had UDVA 

of 20/25 or better.

Additional measurements showed 

that the system ex-

hibited excellent ro-

tational stability; an-

terior chamber depth 

was unchanged after 

the exchange, indicat-

ing implant stability; 

and endothelial cell count was 

also unchanged. No other safety 

issues were observed, reported Dr. 

Uy, clinical associate professor of 

ophthalmology, University of the Philippines, 

and medical director, Peregrine Eye and Laser 

Institute in Makati, Philippines. 

“The fact that a significant number of patients 

are dissatisfied after multifocal IOL surgery is 

limiting uptake of these premium 

lenses by cataract surgeons. The 

reasons for dissatisfaction among 

these patients include significant 

residual refractive error and inabil-

ity to adjust to the visual distur-

bances caused by multifocal op-

tics,” Dr. Uy said. 

“IOL exchange can address these 

concerns, but surgeons face a di-

lemma in deciding on the timing 

of the surgery. If the exchange is 

done too early, patients may be de-

prived of the chance to adapt to 

the primarily implanted lens, but 

if the exchange is delayed, the pro-

cedure becomes more difficult be-

cause of capsular fibrosis. This in-

vestigational multicomponent IOL 

system allows IOL exchange without any time 

limits. It gives surgeons a safety net to provide 

unhappy patients with a second chance. For 

that reason, it can build surgeon confidence 

in using presbyopia-correcting IOLs and their 

ability to build a premium IOL practice.” 

The multicomponent IOL consists of two 

optics that are implanted simultaneously into 

Multicomponent IOL improves vision 
outcomes after cataract surgery
Lens safely and effectively resulted in signifi cant reduction of residual refractive error
By Cheryl Guttman Krader; Reviewed by Harvey S. Uy, MD

Continues on page 25 : Front optic exchange

take-home
 ◗ Exchange of the 

front optic in an 

investigational 

multicomponent IOL 

system (PreciSight 

Lens, Infi niteVision 

Optics, Strasbourg, 

France) safely and 

effectively resulted in 

signifi cant reduction 

of residual refractive 

error and signifi cant 

improvement in 

uncorrected distance 

visual acuity.

(FIGURE 1)  Surgical microscope view of PreciSight 

front optic exchange. IOL forceps are used to pull 

out the front optic through the original clear corneal 

incision.

(FIGURE 2)  An injector system is used to insert a 

new front optic into the capsular bag. Sinskey-type 

forceps are then used to lock the two tabs into 

slots onto the base optic.

(FIGURE 3)  Surgical microscope view 

demonstrating the fully assembled PreciSight 

multicomponent IOL within the capsular bag. 

(Figures courtesy of Harvey S. Uy, MD)

‘It gives surgeons a safety 
net to provide unhappy 
patients with a second 
chance.’  — Harvey S. Uy, MD
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the capsular bag at the time of cataract sur-

gery. The posterior base lens, which is larger 

than the anterior exchangeable lens, is made of 

hydrophobic acrylic, contains spherical power 

and remains fixed in the capsular bag. The ex-

changeable front portion is a hydrophilic acrylic 

lens and can feature any type of optic—mul-

tifocal, multifocal toric, aspheric, toric, tele-

scopic—thereby allowing surgeons to address 

a full spectrum of refractive needs and goals 

through an enhancement procedure. 

“A space is maintained between the two op-

tics after they are implanted. As capsular fi-

brosis occurs and the base lens becomes more 

fixed, exchange of the front lens becomes even 

easier,” Dr. Uy said.

“If the problem is significant residual refrac-

tive error, then the front lens is exchanged for 

another that will correct the total power. If the 

front lens was a multifocal optic and the pa-

tient is intolerant of the visual symptoms or 

develops retina or nerve disease, the multifo-

cal portion can be exchanged for a monofocal 

lens. Or, if a patient initially chose a monofocal 

lens and later became interested in presbyopia 

correction, the front optic can be exchanged 

for a multifocal optic.” 

The system is easy to implant. The two refrac-

tive components are assembled outside the eye 

by affixing tabs on the front lens into bridges 

on the base lens. Then, the implant is injected 

into the eye through a 2.2 to 2.4 mm incision. 

“Eventually, a preloaded injector will be avail-

able. Thus, the primary surgery is no more 

complex or time-consuming than conventional 

cataract surgery,” Dr. Uy said.

He noted that the exchange procedure is 

also easy. Ophthalmic viscoelastic is injected 

through a hole in the front optic, causing it to 

lift up and helping to detach it from the base. 

Without any need for cutting, the front optic 

is removed from the eye through the origi-

nal clear corneal incision using commercially 

available IOL forceps.

The replacement optic is injected into the 

eye, and its tabs are guided into the bridges 

on the base using modified Sinskey hooks.

“The exchange generally takes less than 5 

minutes to complete,” Dr. Uy said.

“The base lens protects the posterior cap-

sule during the procedure and remains stable, 

without any change in axis, which establishes 

the feasibility of a toric IOL platform.” ■

a masked observer and under photopic con-

ditions at far and intermediate distances and 

mesopic conditions for near. At 3 months, dis-

tance UCVA of 20/25 or better was achieved by 

95% of patients in the +2.75/+3.25 D group 

and 83% of patients in the +2.75/+4.0 D group, 

while 20% of patients in the +2.75/+3.25 D 

group achieved 20/16 UCVA compared with 

only 8% of the +2.75/+4.0 D patients. The pro-

portion of patients achieving distance UCVA 

of 20/20 or better in the +2.75/+3.25 D group 

was also comparable to that recorded in the 

FDA studies of the +2.75 D and +3.25 D add 

models and higher than that achieved in the 

FDA study of the +4.0 D add version.

Intermediate UCVA of 20/40 or better, 20/20 

or better, and 20/16 or better was achieved by 

93%, 22%, and 7% of patients, respectively, in 

the +2.75/+3.25 D group, and by 81%, 16%, and 

0%, of patients, respectively, in the +2.75/+4.0 

D group.

Near UCVA was 20/20 or better in 49% of pa-

tients in the +2.75/+3.25 D group, but in only 

22% of patients implanted with the +2.75/+4.0 

D combination. In the FDA trials where data 

were recorded at 6 months, only 25% of pa-

tients with bilateral implantation of the +2.75 

D add multifocal IOL and only 35% of those 

receiving the +3.25 D add multifocal IOL bi-

laterally achieved 20/20 or better near UCVA.

P A T I E N T  R E P O R T E D  O U T C O M E S

In the multicenter study of the mixed approach 

to multifocal IOL implantation, patients were 

asked about their ability to function with-

out corrective eyewear. At 3 months in the 

+2.75/+3.25 D group, 78% of 

patients reported they had no 

difficulty and the rest noted 

having some difficulty, but 

none identified it as being 

extreme. In the +2.75/+4.0 

D group, nearly three-fourths 

of patients said they had no 

difficulty functioning with-

out corrective eyewear, but 

one patient reported having 

extreme difficulty and another indicated being 

unable to function without corrective eyewear.

Results were also slightly better for the 

+2.75/+3.25 D group in the analysis of rat-

ings of satisfaction with overall vision with-

out corrective eyewear. Whereas nearly all pa-

tients in the +2.75/+3.25 D and +2.75/+4.0 D 

groups were either extremely satisfied or satis-

fied (95% and 91%, respectively), no patients 

in the +2.75/+3.25 D group were extremely 

dissatisfied, compared with 3% of those im-

planted with the +2.75/+4.0 D combination.

Analyses of data on patient reported symp-

toms for each eye showed minimal problems 

with glare or starburst with any of the IOLs. 

“We were also surprised to see very few 

reports of halos at 3 months with any of the 

IOLs. The rates were higher at 1 month, but 

halos were often resolved by 3 months and in 

no case did a patient describe the halos as se-

vere,” Dr. Dell said.

Responses to a question asking whether the 

patient would recommend implantation of the 

IOLs received also favored the +2.75/+3.25 D 

combination—100% of patients in that group 

said they would make the recommendation 

compared with just 91% of patients implanted 

with the +2.75/+4.0 D add IOLs. ■

STEVEN J. DELL, MD

E: steven@dellmd.com

This article is based on a presentation given by Dr. Dell at the 2018 ASCRS Symposium. 

He is a consultant to J&J Vision.

MIXED POWERS
( Continued from page 21 )

FRONT OPTIC 
EXCHANGE
( Continued from page 24 )

HARVEY S. UY, MD

E: harveyuy@yahoo.com

Dr. Uy receives research funding from Infi niteVision Optics and from ClarVista Medical, 

which is developing another multicomponent IOL (Harmoni Modular IOL).

‘We were also surprised to see 
very few reports of halos at 3 
months with any of the IOLs.’  
— Steven J. Dell, MD

mailto:steven@dellmd.com
mailto:harveyuy@yahoo.com
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FINDINGS from a retrospective 

comparison of data from prospec-

tive studies of presbyopia-correct-

ing IOLs highlight the performance 

similarities and differences of dif-

ferent technologies.

Undertaken by Jay S. Pepose, MD, 

PhD, the review included evaluations 

of defocus curves, visual acuity (VA) 

outcomes, contrast sensitivity tests, 

and patient-reported symptoms for 

an accommodating IOL (Crystalens 

AO, Bausch + Lomb), a diffractive 

bifocal IOL with a +3.0 D near add 

(AcrySof ReSTOR +3.0 D, Alcon), 

a +4.0 D near add diffractive bifo-

cal IOL (Tecnis +4.0 D Multifocal 

IOL; J&J Vision), and a small aper-

ture extended depth of focus IOL (IC-8, AcuFo-

cus). A total of 105 patients received the small 

aperture IOL implanted in the non-dominant 

eye with a colorless aspheric monofocal IOL 

in the fellow eye. The other three 

IOLs had been studied in a trial 

that included 22 to 26 patients who 

underwent binocular implantation 

with the same IOL in both eyes. 

“The results show that all four 

IOLs perform well for providing 

good uncorrected distance vision, 

and they have comparable binoc-

ular mesopic contrast sensitivity 

results,” said Dr. Pepose, Director, 

Pepose Vision Institute, and Pro-

fessor of Clinical Ophthalmology, 

Washington University School of 

Medicine, St. Louis, MO.

“The bifocal IOLs perform best 

at near, while the small aperture 

IOL stands out for having a wide 

range of continuous functional vision and the 

best performance at intermediate.”

The defocus curves showed that the small 

aperture IOL had a continuous range of func-

tional vision (20/40 or better) of approximately 

4.5 D in binocular testing and approximately 

4.0 D in monocular testing of the implanted 

eye. The functional range of vision was ap-

proximately 2.5 D for the accommodating IOL 

and was non-continuous for the bifocal IOLs: 

4.5 D for the +3.0 D add IOL, and 4.0 D for 

the +4.0 D add IOL.

“The accommodating and small aperture 

IOLs do best at the intermediate 

vergence whereas the bifocals pro-

vide better near vision,” Dr. Pe-

pose said. 

Uncorrected distance VA was 

measured at 4 m for the small ap-

erture IOL and at 6 m for the other 

implants using ETDRS charts. Across 

the four IOLs, mean uncorrected 

distance VA (Snellen equivalent) 

was between 20/21 and 20/26.

Uncorrected intermediate VA was 

measured at 67 cm for the small 

aperture IOL and at 80 cm for the 

other implants. In monocular test-

ing, mean uncorrected intermediate 

VA for the small aperture and ac-

commodating IOLs was 20/24 and 

20/23, respectively, and about 2 lines better 

than that of the bifocal IOLs; the differences 

between groups were statistically significant.

Uncorrected near VA was measured at 40 cm 

for all IOLs. The mean value was best for the 

+3.0 D add bifocal IOL (20/20), similar for the 

small aperture and +4.0 D add bifocal IOLs 

(20/30 and 20/31, respectively), and worst for 

the accommodating IOL (20/36). The differences 

comparing the small aperture and 

+4.0 D bifocal IOL with the +3.0 D 

bifocal IOL and the accommodating 

IOL were statistically significant. 

In binocular mesopic contrast 

sensitivity testing with and with-

out glare, the four IOL groups had 

similar results with a few excep-

tions noted in a few comparisons 

at lower spatial frequencies. 

V I S U A L  S Y M P T O M

S C O R E S

Severity scores for blurry vision, fluc-

tuating vision, and ghosting were 

low in all IOL groups. When com-

paring the various groups, the most 

remarkable differences were a very 

low score for ghosting in the small aperture IOL 

group, higher scores for halo in the bifocal IOL 

groups compared with the other two IOLs, and a 

higher score for glare with the +4.0 D add bifo-

cal IOL. Patients in the small aperture IOL study 

were also asked if they would have the same 

procedure again. The data showed a very high 

satisfaction rate with 95% of patients respond-

ing“yes”. “Pairing the small aperture inlay with 

a low myopic refractive target (–0.75D) further 

enhances uncorrected near vision with minimal 

impact on distance, given the nature of small 

aperture optics,” said Dr. Pepose.

Dr. Pepose stated that the review was done to 

establish baseline metrics and that comparisons 

between IOLs must be done carefully recogniz-

ing that the data came from different studies.

“This is not a true prospective head-to-head 

comparison of the four lenses. The studies var-

ied in their methods, including distances for 

VA testing and choice of patient-reported out-

come tools and rating scales. In addition, the 

monocular and binocular defocus curve data 

for the small aperture IOL are from different 

study cohorts,” he said. ■

Presbyopia-correcting IOLs 
vary in performance profi les

JAY S. PEPOSE, MD, PHD

E: jpepose@peposevision.com

This article is based on a paper presented by Dr. Pepose at the 2018 ASCRS Symposi-

um. Dr. Pepose is an advisor to AcuFocus, Bausch + Lomb, and J&J Vision.

take-home
 ◗ Data from 

prospective studies 

evaluating presbyopia-

correcting IOLs show 

all provide excellent 

uncorrected distance 

visual acuity, but the 

technologies vary in 

their performance at 

near and intermediate 

distances and in their 

association with photic 

phenomena.

By Cheryl Guttman Krader

In one study, small aperture IOLs stand out for intermediate vergence and patient satisfaction

PURPOSE
A retrospective comparison of two prospective studies with four lens groups:
> Binocular Crystalens AO (N=26, Bausch + Lomb)
> Binocular AcrySof ReSTOR +3.0 D (N=25, Alcon) 
> Binocular Tecnis +4.0 D Multifocal (MF) IOL (N=22, J&J Vision) 
> Contralateral IC-8 IOL (N=105, AcuFocus) and a colorless aspheric 

monofocal IOL 

ACCOMMODATING LIGHT SPLITTING SMALL APERTURE

mailto:jpepose@peposevision.com
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WITH MODERN presbyopia-correcting 

IOLs, patients are generally quite happy with 

their quality of vision after surgery. Never-

theless, some patients are unhappy even with 

Snellen visual acuity of 20/20 or better. While 

it may sometimes be tempting to dismiss these 

patients as unreasonable or “crazy,” under-

standing what makes these patients dissatis-

fied even with good Snellen visual is import-

ant for their proper management.

When using presbyopia-correcting IOLs, I 

always evaluate patients after the first eye is 

done before proceeding to the second eye. This 

way, I can address any potential visual qual-

ity and function issues prior to committing 

to the second eye. If a patient says things are 

“blurry,” I first make sure that they are de-

scribing their best-corrected visual acuity in 

the pseudophakic eye. If they are still wearing 

old glasses or if they are being distracted by 

their cataractous eye, then proceeding with the 

second eye surgery makes sense. However, if 

they are indeed unhappy about the vision in 

the operative eye, I have them describe their 

symptoms in more detail.

Dissatisfaction with vision in spite of good 

Snellen acuity can be grouped into two primary 

causes: issues of edge-contrast (visual quality) 

and night vision symptoms (dysphotopsias). I 

distinguish these two categories by having pa-

tients describe the situation(s) in which they 

are unhappy with their vision. If their com-

plaints are related to the sharpness of letters 

when looking at an eye chart, the issue is vi-

sual quality. If their complaints are primar-

ily related to what they see around lights at 

night, the issue is dysphotopsia. In 

both cases, I try to correlate their 

descriptions with what I know is 

going on optically with the lens 

implant and eye. 

V I S U A L  Q U A L I T Y :  W H A T

H A P P E N S  A T  T H E  E D G E

Visual acuity is dependent on the 

ability to distinguish the edges of 

an optotype (such as an E on the 

eye chart). Both contrast (the dif-

ference in intensity between the 

background and the foreground) 

and brightness (light) help us to 

discern the edges. In an ideal situation, contrast 

and brightness are both at 100%, and there is 

no blur, providing a nice, sharp optotype and 

a high-quality visual experience (Fig 1). 

Contrast and lighting are related. In the ex-

ample above, when the light is dimmed, the 

optotype remains black while the background 

becomes darker, so the edge of the optotype 

becomes harder to distinguish. This is because 

the intensity difference between the foreground 

and background decreases (Fig 2a). Similarly, if 

contrast sensitivity is decreased, the optotype 

becomes lighter while the background remains 

white, so there is a corresponding reduction of 

intensity difference between foreground and 

background (Fig 2b). If lighting is 

dimmed in a low contrast state, 

the effect is compounded, and the 

optotype becomes even more dif-

ficult to see (Fig 2c). In general, if 

a patient is having trouble with 

contrast, the simplest thing to do 

is to turn up the light.

Blur can be thought of as a spread-

ing of the transition between fore-

ground and background (Fig 3). In-

stead of a sharp transition from black 

to white, the edge transition of the 

optotype becomes more gradual. As 

the amount of blur increases, the 

relative contrast at the edge decreases, making 

it increasingly difficult to distinguish a crisp 

separation between black-and-white (Fig 3 a, 

b, and c). Increasing illumination can help to 

some degree, but magnifying the object (e.g. 

by moving it closer) makes it easier to see (Fig 

4a, b, and c).

Other times a patient might say the letter it-

Comprehending pseudophakic 
visual quality complaints

take-home
 ◗ Dissatisfaction 

with vision in spite of 

good Snellen acuity 

can be grouped into 

two primary causes: 

issues of edge-contrast 

(visual quality) and 

night vision symptoms 

(dysphotopsias).

By Daniel H. Chang, MD

Understand what patients mean when they are 20/20 but also unhappy with their vision

Continues on page 30 : 20/20 complaints

A B C

(FIGURE 1) Contrast and 

brightness at 100%

(FIGURE 2) Contrast and lighting affect ability to distinguish the edge of the optotype.
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self is sharp but there’s a “glow” or a “shadow” 

or “fuzziness” around it (Fig 5). This can occur 

in patients with multifocal IOLs or even ex-

tended-depth-of-focus (EDOF) IOLs. Since there 

is a sharp edge present, patients with these 

symptoms typically have good visual acuity 

and function and basically need reassurance 

and time for neuroadaptation. Even in a dis-

cerning, Type A patient, the process of neu-

roadaptation can take several months, rarely 

needing an IOL exchange for improvement.

With any of these manifestations of “blurry” 

vision, one should always look for possible 

secondary causes such as residual refractive 

error, dry eye, posterior capsular opacification 

(PCO), and cystoid macular edema.

D Y S P H O T O P S I A S :

V I S I O N  I N  T H E  D A R K

Another reason that patients might be unhappy 

with objectively 20/20 vision is dissatisfaction 

with the quality of vision at night. Dyspho-

topsias are the result of out-of-focus light hit-

ting the retina. Whether from ocular aberra-

tions, lenticular light scatter, or pseudoaccom-

modating IOLs, dysphotopsias vary greater in 

brightness and appearance. For clinical trials, 

the FDA classifies dysphotopsias into three 

distinct categories: glare/flare; halo; and star-

burst. Each of these has a different appearance 

to the patient and occurs for different optical 

reasons (Fig 6).

Glare or flare, which may also be described 

as smearing or blur around the point source 

of light, can be due to refractive error, ocular 

surface problems, PCO, and nuclear cataracts; 

20/20 COMPLAINTS
( Continued from page 29 )

(FIGURE 3) Blur is a spreading of the transition between foreground and background.

A

A

B

B

C

C

(FIGURE 4) Magnifying a blurred object makes it easier to see.

(FIGURE 5) Patients who describe “glows” 

or “shadows” may need more time for 

neuroadaptation.

(FIGURE 6) The three categories of dysphotopsias that are especially bothersome at night occur for different optical reasons.
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and it is less likely to be directly associated 

with any particular IOL optics. 

Halo, or a ring around the point source of 

light, is common with multifocal IOLs. These 

lenses have two focal points, which can be seen 

on a defocus curve as two peaks. Between the 

two peaks, there is a drop-off in energy dis-

tribution in the intermediate range. That dip 

in the defocus curve correlates with a dip in 

off-axis light, or the gap between the center 

and the ring in the halo. The size of the halo 

is related to add power, with larger halos as-

sociated with higher add powers.

Starbursts may be described by patients as 

streaks or rays of light emanating from the 

point source. These can occur with refractive 

error, ocular surface problems, posterior cap-

sular folds/PCO, or diffractive IOLs.

Dysphotopsias can also occur in different 

forms and/or combinations (Fig 7). When look-

ing at illustrations of dysphotopsias, it is im-

portant to recognize that the ability to repre-

sent dysphotopsias in a picture is limited by the 

contrast of the paper or display on which we 

view at the illustration. With only 256 levels of 

gray, our digital images are a far cry from the 

contrast ratios relevant to night vision, which 

can be greater than 1:1,000,000.

As new presbyopia-correcting IOLs become 

available, the differences in optics and design 

mean new trade-offs between depth of focus 

and dysphotopsias. For example, while diffrac-

tive multifocal IOLs can produce a single bright 

halo, diffractive EDOF IOL patients tend to de-

scribe starbursts and multiple fine concentric 

halos that produce a “spiderweb” effect. Over-

all, I have seen greatly reduced night vision 

complaints with EDOF IOLs as compared to 

multifocal IOLs, but I foster this with appro-

priate preoperative counseling.

C O N C L U S I O N

In conclusion, whether it’s visual quality or dys-

photopsias, we have much more to learn about 

how our presbyopia-correcting IOL patients’ 

visual experiences correlate to our traditional 

clinical testing results. Instead of shunning pa-

tients with visual quality complaints follow-

ing implantation of these lenses, we should 

embrace the opportunity to learn from their 

symptoms not only for how best to manage 

them, but also better to counsel future pa-

tients—and to create our next generation of 

IOLs to correct presbyopia. Q

DANIEL H. CHANG, MD 

P: 661/325-397     E: dchang@empireeyeandlaser.com

Dr. Chang is in private practice at Empire Eye and Laser Center in Bakersfi eld, CA. He is 

a consultant to Johnson & Johnson Vision.

(FIGURE 7) While diffractive multifocal IOLs can produce a single bright halo, diffractive EDOF IOL patients tend to describe starbursts and multiple fi ne concentric 

halos that produce a “spiderweb” effect. (Photos courtesy of Daniel H. Chang, MD)

We have much more to learn about how 
our presbyopia-correcting IOL patients’ 
visual experiences correlate to our 
traditional clinical testing results.

mailto:dchang@empireeyeandlaser.com
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A STUDY BY Drs. Stephen Hannan and 

David Teenan of Optical Express compared the 

effect of postoperative residual astigmatism 

on clinical and patient reported outcomes in 

patients implanted with an extended depth of 

focus lens (Symfony, Tecnis, Johnson & John-

son Vision), and a segmental add multifocal 

intraocular lens (MF20, Oculentis). The preop-

erative and demographic characteristics of the 

two groups were similar, there were no statis-

tically significant differences (Fig. 1). 

The researchers found that at three months 

the lenses had similar postoperative clinical 

and patient reported performance. However, 

in the group of patients who had higher levels 

of postoperative residual astigmatism, those 

in the group receiving the Symfony lens re-

ported greater satisfaction with their quality 

of life and willingness to undergo the proce-

dure again than those receiving the MF20 lens.

At three months, residual astigmatism was 

not different between the IOL types, and there 

was no significant difference in the mean change 

in astigmatism (Fig. 2). There was 

also no statistically significant dif-

ference for the overall distribution 

of postoperative uncorrected dis-

tance visual acuities. It’s possible 

some disparity or breakout may 

be present between the two lenses 

at the higher level of visual acu-

ity, i.e. 20/16. (Fig. 3). Similarly, 

there was no statistically signifi-

cant difference for the overall dis-

tribution of postoperative uncor-

rected near visual acuities, with 

some disparity or breakout possibly 

present between the two lenses at 

the higher level, i.e. N6. 

Overall, there was almost no dif-

ference when patients were asked if 

the surgery improved their quality 

of life. For the Symfony lens 90% 

responded yes, and for the MF20 

lens 89% said yes. However, in 

patients who had higher levels of 

postoperative astigmatism, those 

who had a Symfony lens reported 

a greater rate of their life being im-

proved (86%) than those with the 

MF20 lens (68%) (Fig 5).

The same results were seen 

when patients were asked if they 

would have the operation again, 

if they had it to do over. For both groups, 90% 

of patients said yes. But again, patients with 

higher levels of residual astigmatism reported 

a greater rate of willingness to have the proce-

dure again if they had the Symfony lens (90%) 

over the MF20 lens (79%) (Fig. 6). 

take-home
 ◗ In a well-matched 

sample group, patients 

with higher levels 

of postoperative 

astigmatism reported 

a greater improvement 

in quality of life and 

a greater rate of 

willingness to have the 

procedure again if they 

received an extended 

depth of focus (Symfony, 

Johnson & Johnson 

Vision) IOL compared to 

patients receiving a low 

add multifocal (MF20, 

Oculentis) IOL, despite 

similar postoperative 

clinical and patient 

reported performance.

By Steve Lenier; Reviewed by Stephen J. Hannan, OD

Study examined residual astigmatism, quality of life

Figure 1: Demographics and preoperative 
clinical parameters

SYMFONY NF20 P-VALUE

Treatments (patients) 696 (408) 416 (260) —

Age (years) 57 ± 7 56± 6 >0.05

Female/male (%) 49/51 52/48 >0.05

BVCA (logmar) –0.05 ± 0.10 –0.04 ± 0.07 0.0298

K Difference (diopters) 0.67 ± 0.46 0.60 ± 0.47 0.0233

Myopic sphere (diopters) –2.97 ± 2.07 –2.82 ± 2.04 >0.05

Hyperopic sphere (diopters) +2.14 ± 1.37 +2.00 ± 1.40 >0.05

Preop cylinder (diopters) –0.57 ± 0.44 –0.57 ± 0.43 >0.05

Myopia/hyperopia (%) 15/85 12/88 >0.05
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Figure 2: Month 3 Residual Astigmatism

MF20
Symfony

Mean Change in Astigmatism

Symfony +0.20D
p = 0.1253

MF20 +0.25D

Clinical vs patient-reported outcomes 
in premium multifocal IOL patients
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S U M M A R Y

Patients in these two well-matched 

groups had similar clinical and pa-

tient reported results after three 

months, whether they received a 

Symfony IOL or an MF20 IOL. How-

ever in the group receiving the Sym-

fony IOL, those with higher levels 

of residual astigmatism (>1D), had 

an increased likelihood of reporting 

that the procedure had improved 

their quality of life, and would also 

be more willing than others to have 

the procedure again.

The authors pointed out that a 

limitation of this study is that the 

proportion of patients with resid-

ual astigmatism for both groups 

is relatively small in this dataset, 

approximately 5%. They said their 

next step is to examine a larger 

sample of treatment data so the 

subgroup with higher levels of astig-

matism can be examined further. 

Stephen Hannan added that with 

increasing patient expectation being 

found today, factors such as an 

understanding of the tolerance to 

low levels of residual astigmatism 

will play a greater role in the lens 

selection decisions made by cli-

nicians. Q

STEPHEN HANNAN, OD

E: stephenhannan@opticalexpress.com

This article was adapted from a presentation that Dr. 

Hannan presented at 2017 American Society of Cataract and 

Refractive Surgery meeting. Drs. Teenan and Hannan reported 

no fi nancial disclosures regarding this study.
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Figure 4: Month 3 uncorrected near VA
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Figure 5: Has surgery improved 
your quality of life?
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Figure 6: Th inking about your vision 
during the last week, if you had to do 

it over, would you have had vision 
correction surgery again?
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OCULUS 
incorporates 
OCULUS Brasil 
in São Paulo

OCULUS OPTIKGERÄTE 

GmbH, Germany, has incorporated 

OCULUS Brasil Comercio Impor-

tação Exportação e Serviços de Eq-

uipamentos Médicos LTDA as its 

10th international subsidiary. Ide-

ally located in São Paulo, OCULUS 

Brasil will support new and exist-

ing customers throughout Brazil.

OCULUS Optikgeräte GmbH took 

ownership of the majority of the 

capital of ODA Brasil, their exclusive 

dealer for OCULUS surgical prod-

ucts in Brazil. Enrico J. Nitschke, 

Managing Partner and CEO of OC-

ULUS Brasil is pleased about the 

addition of diagnostic devices to 

the company’s portfolio: “We are 

building upon the strong heritage 

of our parent company in Germany 

by providing ophthalmologists and 

ophthalmic surgeons with innova-

tive, high-quality ophthalmic prod-

ucts ‘Made in Germany´ together 

with the highest level in customer 

support.” Q

mailto:stephenhannan@opticalexpress.com
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THE LATEST MEMBER of the Baus-

ch+Lomb enVista intraocular lens family is 

getting rave reviews from early users. The 

MX60E opens in about 20 seconds compared 

to 2.5 minutes for previous versions as well as 

providing superior intermediate vision results. 

“Of my first 45 patients, 97.7 percent were 

20/30 uncorrected intermediate and 62 percent 

were 20/25,” said Dee Stephen-

son, MD, the first surgeon to 

use the enVista MX60E. “Thir-

ty-five percent were 20/20 and 

100 percent were 20/40 or bet-

ter. This was in all takers, no 

astigmatism correction, just a 

monofocal IOL. It’s not a pre-

mium lens, but you could almost use it as a 

premium lens because it gives you such great 

intermediate vision. Eighty-six percent of all 

of my patients can read their hand-held de-

vices without glasses.”

Dr. Stephenson reported more detailed re-

sults on a large cohort of patients at the Amer-

ican Society for Cataract and Refractive Sur-

gery annual meeting in April, 2018.

The newest enVista is glistening-free, Dr. Ste-

phenson continued, and is highly resistant to 

scratches created while the lens is being loaded 

in the injector or during insertion into the eye.

“When you see those forceps marks or 

scratches after the lens unfolds, you know 

they aren’t going away,” she said. “They can 

be visually impairing and you can’t do any-

thing short of replacing the lens. This lens just 

doesn’t seem to scratch.” 

The MX60E is the latest member of the en-

Vista IOL family to be approved for use in 

the United States and to reach the market. A 

similar toric lens has been approved for use 

in the European Union. B+L is looking to in-

clude a toric offering on the same platform in 

the United States in the near future. 

Advantages like a scratch-resistant surface 

and faster opening time didn’t happen by ac-

cident. B+L has been modifying the enVista 

platform based on surgeon feedback.

“Surgeons had three key things they wanted 

to have addressed by the next generation of 

monofocal IOLs,” explained Chuck Hess, Vice 

President and General Manger, US Surgical, for 

Bausch+Lomb. “They wanted lens technol-

ogy that provided better performance from a 

centration and stabilization perspective. They 

wanted an optic that was free of glistenings 

and scratches. And they wanted a lens that 

went into the eye and opened rapidly to allow 

them to improve efficiency. The next genera-

tion MX60E addresses all three of these short-

falls in current monofocal IOL technologies.”

Design tweaks in the MX60E provide better 

centration and stabilization than other IOLs, 

Dr. Stephenson noted. The new haptics are an-

gulated at 56 degrees to provide total coverage 

of 112 degrees. enVista provides the broadest 

capsular contact angle of the 

three IOL platforms available 

in the US market, Mr. Hess 

noted. The broader contact 

surface increases stability 

within the capsule both 

during and after healing.

“That 110 degrees is more 

than half the bag, which 

makes this lens amazingly 

stable in the eye,” Dr. Ste-

phenson said. “Even if you 

have a zonular weakness 

or a bag that isn’t perfectly centered, this lens 

will center very nicely, almost like it has its 

own CTR built into the platform. The Tecnis 

haptics only cover 84 total degrees and the 

Acrysof 88 degrees. With 110 degrees, the en-

Vista centers very nicely almost on its own.”

The enVista also has a 360 degree square 

edge versus the rounded edge used by other 

manufacturers. The square edge does a better 

job preventing lens epithelial cell migration 

compared to other designs, Dr. Stephenson 

explained. The lens is aspheric and does not 

introduce any negative or positive dysphotop-

sia and the power is the same from center to 

edge, which provides a comfortable margin of 

error if the lens is less than perfectly centered.

The hydrophobic acrylic material that forms 

the enVista platform is 16 times harder than 

comparable lenses, Mr. Hess said. Designers 

tweaked the molecular structure of the acrylic 

used to eliminate the tiny voids that create glis-

tenings as the lens material absorbs moisture.

The rapid opening speed has nothing to do 

with visual results and everything to do with 

surgical efficiency. Earlier enVista lenses took 

about 2.5 minutes to fully open. Surgeons could 

reduce the opening time by warming the visco-

elastic used during the insertion process, but it 

New design gives premium results 
from non-premium IOL

By Fred Gebhart

Improved surgical effi cacy and patient satisfaction for the MX60E

Dr. Stephenson

(FIGURE 1)  The new enVista IOL MX60E from 

Bausch+Lomb.

‘The newest enVista lens was 
developed with surgeons and 
patients in mind to address 
shortcomings of current 
monofocal IOL platforms.’

Continues on page 35 : MX60E
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addition to the surprisingly 

strong intermediate results, 

she is seeing very good close 

results, with about 66 percent 

of eyes at Jaeger 5. 

“I have several patients who 

are 20/20 J1 near vision and 

20/20 intermediate,” she said. 

I have some patients doing as 

well as with premium lenses, 

if not better. The quality of vi-

sion is great, no haloes or glare, 

no induced dysphotopsia. This 

is my go-to lens for any post 

refractive patient who doesn’t 

have astigmatism.” Q

was still a long wait for the newly in-

serted lens to unroll after it had been 

inserted.

“We no longer have to warm the 

viscoelastic to speed opening and the 

MX60E still opens faster than any other 

acrylic IOL on the market,” Dr. Ste-

phenson said. “That can be a real time 

savings for the surgeon.”

Visual results with the new lens 

are outstanding, she continued. In 

MPOD Measurement Approved 
for Category III CPT Code

THERE ARE MANY different 

levels and categories of medical in-

strumentation. As each new piece of 

equipment undergoes evaluation and 

becomes more common, the American 

Medical Association (AMA) assigns 

codes depending on where the ma-

chinery is in its research and valid-

ity journey. EyePromise® is proud to 

announce that macular pigment op-

tical density (MPOD) measurement 

by heterochromatic flicker photome-

try (HFP) has earned the AMA’s Cate-

gory III CPT code, and it’s listed under 

code 0506T.

 

W H A T  I S  H F P ?

Heterochromatic flicker photometry is 

a noninvasive diagnostic test to mea-

sure MPOD. The macular pigment is 

made up of zeaxanthin and lutein, 

and these carotenoids protect the ret-

ina and shield it from harm caused 

by damaging light waves known as 

short-wavelength, high-energy, visi-

ble blue light. Damage from blue light 

has been linked to the development of 

age-related eye health concerns, and 

the National Eye Institute (NEI) ex-

pects a 50% increase in these con-

cerns in the US by 2020.

W H O  S H O U L D  B E  T E S T E D ?

Patients at risk for developing of age-re-

lated eye health concerns are candi-

dates for HFP, but it’s recommended to 

start testing patients over 21 to detect 

any eye health changes early.  MPOD 

measurements are an objective tool 

for estimating this risk, and MPOD 

can improve with nutraceuticals and 

changes in the diet to include foods 

rich in lutein and zeaxanthin. Central 

measurement on one eye is typically 

the only measurement necessary to 

get an understanding of macular pig-

ment health.

H O W  C A N  I

M E A S U R E  M P O D ?

EyePromise offers HFP MPOD mea-

surement technology with the Quanti-

fEye® MPS II. Proven to have 97% re-

peatability, the instrument takes about 

2–3 minutes per patient and includes 

intuitive technology with icon-driven 

menus and enhanced reporting for staff 

members and patients. Studies continue 

to show the accuracy and reliability 

of the QuantifEye MPS II, including:

> Case Report of Dietary Supplements 

Improving Macular Pigment and Vi-

sual Function (Herman, Kleiner-Goudey, 

Davis — Advances in Ophthalmology 

and Visual System: January 2017)

> The Value of Measurement of Macu-

lar Carotenoid Pigment Optical Densi-

ties and Distributions in Age-Related 

Macular Degeneration (Bernstein, et. 

al.—Vision Research, 2010)

> Desktop Macular Pigment Optical 

Density Measurement: A New Approach 

Based on Heterochromatic Flicker Pho-

tometry (Berendschot, et. al.—E, vol-

ume 25)

The QuantifEye MPS II has a small 

footprint, taking up little space in the 

office and little time with the patient. 

With the emerging science and contin-

ued research, MPOD measurement via 

HFP can be one of the most modern 

pieces of equipment an eye care pro-

fessional can have in their practice. Q

MX60E
( Continued from page 34 )

http://www.maineeyemds.com
mailto:sgoggin@mainemed.com
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Pneumatic retinopexy (PR) is a minimally inva-

sive, in-office procedure widely used for treat-

ment of rhegmatogenous retinal detachment 

(RD). It is the second most common procedure 

performed for RD repair (after pars plana vit-

rectomy with or without scleral buckle). The 

single-procedure success rate (i.e. retinal re-

attachment after one PR) has been reported to 

be between 43.7%–93.5% with higher success 

rates in certain subpopulations (e.g. phakic 

eyes, single superior retinal break, etc.)

At academic institutions, vitreoretinal fel-

lows commonly perform PR, which requires 

comparatively less supervision due to the rela-

tive simplicity of the procedure. Yet, success 

of the procedure depends on a myriad of fac-

tors including patient selection, examination 

skills, and manual dexterity that may improve 

with experience. 

This is a multicenter study investigating the 

outcome of PR performed by vitreoretinal fel-

lows from five different academic institutions. 

M E T H O D S

This is a retrospective, multicenter, consec-

utive case series of 457 eyes of 457 patients 

with primary RD who underwent PR by vit-

reoretinal fellows from 5 different institutions 

between 2002 and 2016. These institutes in-

cluded: University of California Davis, Wills 

Eye Hospital, Associated Retinal Consultants 

(William Beumont Hospital), New York Eye 

and Ear Infirmary and University of Califor-

nia San Diego. We included patients with a 

follow-up of at least 3 months. Patients with 

prior history of intraocular surgery (except 

for uncomplicated cataract extraction) were 

excluded from the study.

R E S U L T S

Forty-nine vitreoretinal fellows from five in-

stitutions performed the procedures. Number 

of cases per institution ranged from 14 to 198 

(median 71). Each fellow performed between 

1–24 procedures (median 6.5 procedures/fellow). 

More than half of the procedures (65.8%) were 

performed by the first-year fellows. There was 

no statistically significant difference in the pre-

procedural characteristics of first- and second-

year cases (i.e. age, gender, lens status, status 

of the macula or size of RD in clock hours).

Mean age of patients was 63.54 years (SD 

10.87y) and 65.2% (298 patients) were female. 

Most of the patients (328, 71.8%) were pha-

kic. RD was macula-sparing in 60.2% of pa-

tients (n=275). 

Single-procedure success rate was 66.7% at 

3 months. No statistically significant difference 

was found in outcomes of cases performed by 

first- or second-year fellows (P=0.21). Pseu-

dophakic status and macular involvement at 

baseline were not associated with worse out-

comes in this series (P>0.05). 

We then categorized the cases based on the 

experience of the fellows performing them (i.e. 

number of the cases performed by each fellow). 

We found that single-procedure success rate 

is highest for the fellows with higher number 

of cases (70.7% for fellows who performed 

15 or more procedures vs. 59.3% for fellows 

with 8–14 procedures and 59.3% for fellows 

with 7 or fewer procedures; P=0.06). Logistic 

regression analysis showed that the only fac-

tors associated with lower anatomic success 

at 3 months were size of the detachment (P= 

0.002) and number of cases performed by the 

fellows (P=0.03).

C O N C L U S I O N

Anatomic outcomes of PR in the hands of vit-

reoretinal fellows in-training compared favor-

ably with the previously reported literature 

and cases performed by skilled retina special-

ists. Fellows performing more procedures had 

higher single-procedure anatomic success rate. 

These results have important implications in 

further development, improvement and stan-

dardization of fellowship training curriculum. Q
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their astigmatic correction, and misalignment greater than 30° may increase postoperative refractive cylinder. If necessary, lens repositioning should occur as  
early  as  possible  prior  to  lens  encapsulation.  ATTENTION: Reference the Directions for  Use for  a  complete  listing of  Indications and Important  Safety Information.

http://www.TecnisIOL.com
http://www.vision.abbott
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