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Redesigns are complicated. But 
we had a cohesive team with a clear 
understanding of EyeWorld readers 
and in-depth knowledge of the pub-
lication inside and out. We accepted 
the challenge and got to work. 

Redesign
EyeWorld’s graphic designers started 
immediately experimenting with 
new logos and looks, and the re-
search portion of the team launched 
a readership survey to see what read-
ers thought of the magazine. The 
survey showed that readers found 
EyeWorld to be both credible and 
relevant to their work. Also, they 
overwhelmingly liked the clinical 
content, though it was clear they’d 
welcome somewhat shorter stories 
and more visuals like charts and 
infographics. 

These survey results and other 
conversations with readers and  
ASCRS leadership, combined with 
our team’s expertise in content 
creation, production, and design, in-
formed our brainstorms, discussions, 
and decisions. Through countless 
conversations and emails, we made 
steady progress on the redesign. We 
updated Mr. Speares regularly, and 
met with EyeWorld’s chief medical 
editor and the ASCRS Executive 
Committee for their feedback. 

After several months of hard but 
exciting work, we can officially say 
we will bring you the new, updated 
look of EyeWorld in our next issue, 
the ASCRS•ASOA Annual Meeting 
show issue, which will be mailed in 
April and distributed onsite in San 
Diego. 

Next month, you’ll find a new 
logo, cover art, inner design, size, 
and article length with the knowl-
edgeable sources, balanced report-
ing, clinical focus, ASCRS news, 
and care and attention to all parts 
of the magazine that you’ve come 
to expect of this award-winning 
publication. 

I hope you’ll join us in celebrat-
ing our more than 20-year history 
with a retrospective look at past 

In the April issue, EyeWorld 
will unveil a new look while 
continuing solid reporting 
on clinical issues at the 
heart of ophthalmology 

Publishing profession
Current trends, technologies, and 
resources continually provide the 
world of publishing with opportu-
nities for creativity and innovation. 
The key to facing any publishing 
challenge is striking a balance be-
tween tradition—what you’ve been 
doing—and innovation—what you 
could be doing. What works? What 
needs to change? How do we address 
new technologies? How do we meet 
our readers’ needs? The foundational 
challenge is answering these ques-
tions while keeping the publication 
on track. 

In responding to these issues, 
a publication should stay attentive 
to the various needs of the read-
ers, contributors, sources, editorial 
board, advertisers, staff, and in 
the case of niche publications like 
EyeWorld, the society that owns it. 
No publication can be everything to 
everyone, but each should work to 
facilitate communication among the 
contributors and audience. 

EyeWorld
EyeWorld launched in October 1996 
as the news magazine of ASCRS, and 
it’s been going strong ever since. It 
covers the world of ophthalmology, 
helping anterior segment surgeons 
share their experiences and exper-
tise. While maintaining the monthly 
magazine, EyeWorld later expanded 
its digital options and events as 
technology and audiences chal-
lenged us to do more. 

A few months after Steve 
Speares took the helm as the new 
executive director of ASCRS, he 
thought that the magazine was 
ready for a refreshed look and feel. 
Was the EyeWorld team up for a 
redesign? 
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by Amy Goldenberg EyeWorld Editorial Director

Journey to a redesign: 
Innovating while keeping with tradition

Contact information
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covers on the last page of this issue 
as we look forward to unveiling the 
new design to you next month. EW
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T
here was a day when refractive surgery 
was thought of as a corneal procedure 
only. But with technology advance-
ments, the modern day comprehen-
sive refractive surgeon needs to have a 

thorough understanding of corneal, lenticular, 
and phakic IOL refractive surgical options. In this 
issue’s featured series, ophthalmic surgeons do 
a great job helping us understand modern day 
advancements in the exciting field of compre-
hensive refractive surgery. 

In “What’s next for SMILE after new approv-
als,” Rex Hamilton, MD, Jon Dishler, MD, and 

Jason Stahl, MD, share patient selection tips and show how nicely SMILE 
fits into a PRK and LASIK practice. With the recent approval of toric correc-
tions in the U.S., I expect this procedure to grow at the exciting pace the rest 
of the world is enjoying. 

In the article “Making room in the toolbox for the toric ICL,” Lance 
Kugler, MD, Erik Mertens, MD, Paul Dougherty, MD, and Gregory 
Parkhurst, MD, teach us the importance of alignment and sizing for the 
newly approved toric addition to this myopic phakic IOL. Phakic IOLs help a 
practice to not push the cornea too much with corneal refractive surgery in 
high corrections. I tell patients that phakic IOLs need annual surveillance of 
their corneal endothelium and will someday be removed, and at the time of 
ICL removal cataract surgery can be performed to address clarity and refrac-
tive error including presbyopia correction.

Experts Russell Swan, MD, Michael Greenwood, MD, and Michael 
Gordon, MD, teach us about corneal and light adjustable premium IOLs 
in “Premium IOLs continue to gain popularity.” The options available to a 
qualified candidate, be it cataract surgery or refractive lens exchange, have 
made this advanced form of lens replacement the fastest growing refractive 
surgery in our practice. Their tips on hitting the refractive endpoint with a 
corneal or light adjustable optic enhancement, if necessary, are key to suc-
cess in refractive cataract surgery. 

In “Considerations for patients with prior corneal refractive surgery,” 
Brandon Baartman, MD, and Kevin Waltz, MD, discuss how this group of 
patients who desire less dependence on spectacles often want the same when 
it comes time for cataract surgery. Their comments on quantifying how 
multifocal a cornea is after corneal refractive surgery is one of the keys to 
assessing which premium IOL, if any, is best for their situation. They nicely 
cover how today’s diagnostics help in patient selection and education. 

Topography and tomography experts Michael Belin, MD, Renato  
Ambrósio Jr., MD, John Kanellopoulos, MD, and William Trattler, MD, 
teach us about the science and art of early keratoconus detection in “Obtain-
ing earlier keratoconus diagnoses.” I think that topography should be a part 
of not only every refractive and cataract evaluation, but every eye exam to 
detect keratoconus as often and early as possible. All eyecare practitioners 
need to work diligently to not let results be confused by this disease and 
continue undiagnosed. We can halt keratoconus with education on stopping 
eye rubbing and crosslinking. 

Thank you to all the doctors and writers who contributed so much to 
these insightful articles. EW
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UPDATE
12

by Denise Monasterio ASCRS Marketing and Communications Manager

When asked what advice he has 
for residents interested in the Resi-
dent Excellence Award program, Dr. 
Taravella said, “Update your resume 
with specific emphasis on academic 
achievement, leadership, research, 
and service.” He encourages all 
residents and fellows to attend the 
Annual Meeting whether or not they 
receive the award. “Seek permission 
from your institute to come to the 
Annual Meeting. It’s a great opportu-
nity to learn and network with your 
future colleagues.”

Dr. Taravella became interested 
in ophthalmology after his first cata-
ract procedure. “I was hooked. I love 
the fact that the surgical procedures 
we do as ophthalmologists can have 
such a positive impact on the quali-
ty of life of our patients,” he said.

Dr. Taravella is director of 
cornea and refractive surgery and 
co-director of the cornea fellowship 
program at the University of Colo-

rado School of Medicine in Aurora, 
Colorado. He received his medical 
degree from the University of Colo-
rado School of Medicine, completed 
his ophthalmology residency at the 
University of Texas Medical Branch 
in Galveston, Texas, and complet-
ed a cornea and refractive surgery 
fellowship at the University of 
Connecticut in Farmington, Con-
necticut.

Interested in becoming a volun-
teer with ASCRS? Visit ascrs.org/vol-
unteer. For more information on the 
ASCRS Foundation and Operation 
Sight, visit ASCRSFoundation.org. 

Not a member? Joining is  
easy. Visit ascrs.org/join for full 
information. EW

Contact information
Monasterio: dmonasterio@ascrs.org

A
SCRS is, at its core, a 
member-led organization. 
Much of the education, 
information, and other 
offerings are developed by 

anterior segment specialists for ante-
rior segment specialists. The success 
of the organization is highly impact-
ed by the continued dedication and 
volunteerism from the individuals 
who serve as educators.

Every month, we feature one of 
these member volunteers. We intro-
duce you to individuals who have 
contributed to the society’s out-
standing education and initiatives, 
helping members strengthen their 
skills and sharpen their expertise, 
and provide better care to patients. 

This month’s spotlight member 
is Michael Taravella, MD. Dr. Tar-
avella has been a member of ASCRS 
for nearly 30 years, joining the 
organization in 1992. He has been 
highly active in the organization, 
serving as an ASCRS Film Festival 
judge, paper session panelist and 
moderator, and course instructor at 
the ASCRS•ASOA Annual Meeting. 
“I have always found the organiza-
tion to be a great resource and the 
meetings to be outstanding and 
educational,” he said.

For the past 5 years, Dr. Taravel-
la has been on the ASCRS Founda-
tion’s Resident Excellence Award 
Review Committee. Reviewing the 
nominations “gives me the opportu-
nity to become familiar with a new 
generation of ophthalmologists. I 
am always impressed by the quality 
of the applicants and their accom-
plishments so early on in their 
careers,” he said.

ASCRS member spotlight: 
Michael Taravella, MD

by Denise Monasterio ASCRS Marketing and Communications Manager

These sessions will provide attendees 
with overviews and comparisons 
across several ophthalmic categories. 
The Industry Spotlight Theater will 
be held Saturday, May 4 through 
Monday, May 6. Visit the Real-Time 
Program for more information and a 
detailed schedule.

ASCRS•ASOA Bistro and 
concessions
The ASCRS•ASOA Bistro provides a 
comfortable setting to eat, meet, and 
network with colleagues and fellow 
attendees. It is the ideal lunch op-
tion during the 2019 ASCRS•ASOA 
Annual Meeting. The Bistro is a 
sit-down lunch concept convenient-
ly located on the exhibit floor. The 
bistro will be open Saturday, May 4 
through Monday, May 6 from 11:00 
a.m. to 2:30 p.m.

Attendees can pre-purchase tick-
ets online at bistrotickets.com/ascrs 
or onsite at the attendee registration 
desk.

Concessions stands will also be 
available in the Exhibit Hall, and 
Starbucks locations at the Conven-
tion Center will be open Friday, May 
3 through Monday, May 6.

Re-Charge Lounges
Throughout the meeting, from 
Saturday, May 4 through Monday, 
May 6, all attendees can visit the 
Re-Charge Lounges. The lounges 
will offer attendees the chance to 
recharge their tablets, cell phones, 
and other devices while relaxing and 
networking with colleagues between 
education sessions. The lounges will 
also offer complimentary flavored 
ice water stations.

You can find more informa-
tion and register for the 2019 
ASCRS•ASOA Annual Meeting at 
AnnualMeeting.ASCRS.org. EW

Contact information
Monasterio: dmonasterio@ascrs.org

T
he ASCRS•ASOA Annual 
Meeting is not only known 
for its exclusive and en-
gaging education; it’s also 
known for its world-class 

Exhibit Hall featuring more than 
300 industry exhibitors and exciting 
networking activities.

ASCRS Subspecialty Day 
Exhibit Hall
On Friday, May 3, the ASCRS Sub-
specialty Day Exhibit Hall will be 
open from 7:00 a.m. to 4:00 p.m. 
The Exhibit Hall will be open to all 
ASCRS Subspecialty Day attendees 
and offers a unique opportunity to 
connect with exhibitors.

ASCRS•ASOA Exhibit Hall
The Annual Meeting Exhibit Hall 
will be open Saturday, May 4 from 
9:00 a.m. to 6:00 p.m., and Sunday, 
May 5 through Monday, May 6, 9:00 
a.m. to 5:00 p.m. More than 300 
participating industry companies 

will feature products and services in 
the Exhibit Hall. With the Exhibit 
Hall being open for a total of 25 
hours during the Annual Meeting, 
there will be plenty of time for at-
tendees to connect with exhibitors.

ASCRS•ASOA Meetings App
New in 2019, the ASCRS•ASOA 
Meetings App will include an inter-
active game where participants can 
win big by visiting the Exhibit Hall. 
By networking with exhibitors, at-
tendees will have the opportunity to 
enter a daily drawing to win prizes 
including his and her watches, a 
digital camera, a set of golf clubs, 
and a vacation for two. More details 
will be available soon.

Industry Spotlight Theater
For the third year in a row, ASCRS 
will offer a series of product-focused 
corporate educational sessions 
(non-CME) in the Industry Spotlight 
Theater, located in booth #1345. 

2019 ASCRS•ASOA Annual Meeting Exhibit  
Hall to feature product-focused education,  
local cuisine, prizes, and more

Michael Taravella, MD
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UPDATE

by Barbara Erny, MD, ASCRS Foundation Medical Liaison

T
he average salary of an 
ophthalmology resident in 
Ethiopia is $250 per month. 
You might think that works 
because of a lower cost of 

living. But that’s not necessarily the 
case in developed areas like the cap-

ital city, Addis Ababa. Gasoline costs 
more because it is not subsidized, 
coffee shops charge around $1.00 
for a drink, and clothing costs about 
the same as in the United States. 
Because Ethiopia is landlocked and 
has huge import taxes, goods are not 

Ophthalmology residency in Ethiopia: 
Would you have done it? 

Dr. Abera is a fourth-year resident in Ethiopia. 

Insightful news from the ASCRS Foundation

cheap. A $250 a month salary will 
not go very far.

Ethiopia has five ophthalmolo-
gy residency programs: two in Addis 
Ababa, one to the north in Gondar, 
and two to the south in Jimma and 
Awasa. Most of these 4-year training 
programs have decent subspecialty 
coverage, but in Awasa there is only 
one attending who has completed a 
fellowship. There is also no neuro- 
ophthalmologist in the entire coun-
try of 105 million people and just a 
handful of retinal specialists. There 
is about one practicing ophthalmol-
ogist per million people. 

At least 1 million Ethiopians 
suffer complete blindness from 
cataracts.  

During my last trip, I had the 
opportunity to spend time with 
several residents learning about 
their paths to ophthalmology. Some 
had stories like U.S. residents, and 
others were very different. Argaw 
Abera, MD, is a fourth-year resident 
in Awasa. He is from a rural area 
and his parents are farmers. The 
nearest high school was too far away 
to commute, so he and his broth-
ers rented rooms with other boys 
in a city. They lived without adult 
supervision during the week and 
returned home on weekends to help 
with chores. When I asked if they 
goofed off without an adult around, 
he looked shocked that I would sug-
gest such a thing. They did not take 
the situation for granted and were 
very grateful to have the chance to 
attend high school. 

After his 6 years of combined 
college/medical school/internship, 
Dr. Abera was assigned to work as 

a general practitioner in a rural 
area for 2 years, then in a city for 4 
years to pay back his tuition. The 
pay is higher in a rural area though 
the cost of living is lower because 
doctors want to live in cities. He has 
a wife who travels internationally 
for work and a 6-year-old daughter. 
We drove to lunch in his bare bones 
Toyota, where we ordered Cokes but 
were served Sprite and talked with 
his colleague Gelaye Fedoku, MD.

Dr. Fedoku is a third-year 
resident who thought he wanted to 
be a politician when he was a child 
growing up in remote Ginir. In 10th 
grade he was “detained” for “saying 
something good about the wrong 
politician.” After the incident, he 
decided science was a better career 
choice. His father, a government 
worker, then pressured him to be-
come the first doctor in the family. 
Most Ethiopian parents discourage 
their children from becoming phy-
sicians because the pay is much less 
than many other fields and, surpris-
ingly, they are not well respected. 
Dr. Fedoku chose ophthalmology 
because of the combination of sur-
gery and medicine. 

To become an ophthalmologist 
in Ethiopia is a long road. After high 
school, a student goes to college/
medical school for 6 years. The last 
year is spent at a university hospi-
tal doing an internship. After that, 
the student is assigned to “serve” 
as a low paid primary care doctor 
somewhere in the region. During 
that time, they can apply for any 
specialty or decide to stay a general 
practitioner. It is very attractive  
to become a general surgeon or  
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internist because graduates can 
match right away, and “they will be 
rich.” OB/GYN is also popular be-
cause the Ethiopian government and 
World Health Organization provide 
resources and subsidies.

Ophthalmology, by comparison, 
is not well supported or well paid 
because eyecare is not currently a 
government priority. The young 
doctors wait a long time to match in 
an ophthalmology residency, having 
to serve between 2 and 6 years as 
a general practitioner. Residency is 
4 years long. After residency, the 
doctors serve again somewhere in 
the region assigned by their medical 
school, with only a few managing to 
stay at their residency program as an 
attending. They can do a fellowship 
during their years of post-residency 
service, but still must pay back 4 to 
8 years total education before being 
able to go into private practice. 

Currently there are “sandwich 
fellowships” set up by the ASCRS 
Foundation’s partner, Himalayan 
Cataract Project, and supported by 
private charitable donations. These 
fellowships allow doctors to train in 
several other countries before return-
ing to Ethiopia. But there is progress 

being made for in-country training. 
ASCRS member Scott Lawrence, MD, 
is starting a glaucoma fellowship at 
St. Paul’s hospital in Ethiopia, and 
other Ethiopian training programs 
are planning to follow suit. 

With your kind donations, the 
ASCRS Foundation launched the 
Ethiopian Residency Education 
Initiative a few years ago. Because of 
you, the quality of ophthalmologist 
training is rapidly improving under 
this program and others working in 
tandem. The number of residents is 
increasing each year. Your continued 
support will help pay for residency 
directors, the doctors teaching res-
idents at Sinskey Eye Institute, and 
fellowship training. Together with 
our Ethiopian colleagues, we can 
help tackle the cataract blindness 
and countless other eye conditions 
plaguing the country. We can help 
Dr. Abera and Dr. Fedoku become 
superb ophthalmologists, make 
a difference in their country, and 
make their parents proud. EW

Contact information
Erny: berny@ascrs.org
Zundel: nzundel@ascrs.org

Dr. Fedoku is a third-year resident in Ethiopia. 
Source (all): Barbara Erny, MD

In the journal 
Long-term effectiveness and safety of trabecular micro-bypass stent  
implantation with cataract surgery in patients with glaucoma or ocular  

hypertension: 5-year outcomes
Tobias Neuhann, MD, Dana Hornbeak, MD, Raphael Neuhann, MD, Jane Ellen  

Giamporcaro, MS
How does implantation of a trabecular micro-bypass stent in conjunction with 
cataract surgery affect eyes with ocular hypertension or open angle glaucoma? 
In a recent prospective consecutive case series, investigators reported on 26 eyes 
of patients with open angle glaucoma who had completed 5 years of follow up 
in this ongoing investigation. Investigators determined that there was a 38% de-
crease in mean IOP to 14.7 mm Hg among those who had not previously under-
gone trabeculectomy and/or glaucoma laser procedures. Medication usage, which 
was at 2 preoperatively, dropped by 75% to a mean of 0.5. Just 4% of patients 
required 3 to 4 medications versus 28% preoperatively. Investigators found that 
while 5% required no medications preoperatively, this rose to 69% postoperative-
ly. They determined that postoperatively mean medication number was 0.5 or 
lower at all visits and mean IOP was 16 mm Hg or lower. Investigators concluded 
that with implantation at the time of cataract surgery of a trabecular micro-by-
pass stent in eyes with ocular hypertension or open angle glaucoma, safe and 
lasting medication and IOP reductions were attained through the 5-year mark.

Parameters affecting anterior capsulotomy tear strength and distension
Sheraz Daya, MD, Soon-Phaik Chee, FRCOphth, Seng-Ei Ti, FRCS(Ed), Richard  

Packard, MD, David Mordaunt PhD
In two separate randomized cadaver eye preclinical studies, investigators 
examined the effects on tear threshold of the diameter of the anterior capsulo-
tomy and continuity of the capsulotomy. Included were 40 cadaver eyes from 
20 donors in which continuous curvilinear capsulorhexis was performed. Eyes 
were divided into two groups. In Study A investigators compared continuous to 
discontinuous capsulotomies. In Study B they compared a 5.0 mm continuous 
capsulotomy diameter or less to one that was 5.2 mm or more. Investigators 
found that in Study A for both anterior tear threshold load and distension the 
continuous capsulotomies were superior. In Study B, investigators determined 
that in 80% of the cases, a capsulotomy with a 5.2 mm diameter or greater was 
less likely to tear than if this was 5 mm or less. Investigators concluded that when 
it came to anterior tears, continuous circular capsulotomies were more resistant 
than their discontinuous counterparts. For this kind of anterior tear, capsuloto-
mies with larger diameters were more resistant than the smaller ones.

Refractive outcomes of phacoemulsification after pars plana vitrectomy 

using traditional and new IOL calculation formulas

Thomas Lamson, BS, Jane Song, MD, Azin Abazari, MD, Sarah Weissbart, MD
With this retrospective review, investigators considered how eyes that had previ-
ously undergone vitrectomy fared in terms of refraction after undergoing cataract 
surgery. They examined how well this population did with formulas for calculat-
ing IOL powers. For the study, investigators considered all patients who under-
went phacoemulsification at Stony Brook University Hospital from 2013 to 2017 
who had previously undergone pars plana vitrectomy in the same eye. Investiga-
tors found that with the Holladay 1 formula the mean prediction error was 0.30, 
with the WKA-H1 was –0.09, with the Holladay 2 was 0.23, with the SRK/T was 
0.25, with the WKA-SRK/T was 0.04, with the Barrett was 0.30, with the Hill-RBF 
was 0.33, and with the Ladas was 0.45. They reported that the Holladay 2 with 
60.42% of predictions within 0.5 D of postoperative outcome had the most eyes 
in this range. Investigators determined that with the exception of the WKA-H 
and WKA-SRK/T, there were statistically significant differences between refrac-
tive outcomes that were predicted and those that occurred. All of the formulas 
also had low repeatability. Investigators reached the conclusion that for patients 
who have had vitrectomized eyes and who underwent cataract surgery, refractive 
outcomes tended toward being more hyperopic and were more variable than out-
comes attained in other populations. This is something that such patients should 
be advised about, the investigators concluded. EW
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by Ellen Stodola EyeWorld Senior Staff Writer/Digital Editor

such as torics, multifocals, and 
EDOFs. 

Corneal relaxing incisions  
in training 
About one-third of fellows and those 
who have been in practice less than 
5 years indicated that they did not 
perform manual corneal relaxing in-
cisions in training (and 67% of those 
in years 1–3 of training have not). 

Dr. Lee finds these results inter-
esting and said that he thinks this is 
a significant number of physicians 
who are not performing corneal 
relaxing incisions. At his practice, 
Dr. Lee uses manual or laser-assisted 
relaxing incisions in about 40% of 
his cases. “It’s standard of care in my 
mind to do something to address 
the corneal astigmatism,” he said.

Dr. Zavodni said he finds it 
surprising that roughly a third of 
young surgeons have not performed 
corneal relaxing incisions. “Aside 
from being technically easy and 
low risk, LRI/AKs are an essential 
technique for any refractive cataract 
surgeon managing low amounts of 
regular astigmatism,” he said. “These 
data suggest to me that there are still 
a minority of providers who are not 
greatly concerned with the refractive 
outcome of their surgery.”

Dr. Kim thinks this is less sur-
prising because in her experience, 
although she did learn how to create 
manual limbal relaxing incisions, 
she doesn’t find herself using them 
very often. “I don’t think this is an 
issue, though, because most visually 
significant astigmatism can be cor-
rected with a toric IOL,” she said. 

 
Toric IOL implantation
Based on the survey data relating 
to toric IOLs, 46% of physicians 
with 1–3 years of training have not 
performed toric IOL implantation 
(with the average of this group being 
nine toric cases). Meanwhile, 21% 
of fellows have not performed toric 
implantation (with the average of 17 
cases), and 7% of those in practice 
less than 5 years have not performed 
toric implantation (though the 
average number of toric cases in this 
group is 32). 

At first glance, the toric IOL data 
seem fairly reasonable, Dr. Zavodni 
said. “More than 90% of providers 
in their first 5 years of practice have 
used toric lenses, and more than 
90% of these same providers are 

YES connect

Several data points in the 
2018 survey identify young 
physicians’ experiences 
with corneal relaxing  
incisions, toric IOLs,  
and other lenses

T
he 2018 ASCRS Clinical Sur-
vey included a number of 
data points relating specif-
ically to young physicians, 
including those in their first 

1–3 years of training, fellows, and 
those in practice less than 5 years. 
Zachary Zavodni, MD, Salt Lake 
City, Joan Kim, MD, Skokie, Illinois, 
and Samuel Lee, MD, Sacramento, 
California, commented on some of 
the data related to experience with 
corneal relaxing incisions and lenses 

ASCRS Clinical Survey results highlight 
key issues for young physicians

T he 2018 ASCRS Clinical Survey 
addressed the experiences of young 
eye surgeons with refractive cataract 

surgery. The results are separated by train-
ees in years 1–3 of training, fellows, and 
physicians in practice for less than 5 years. 
Topics included corneal relaxing incisions, 
toric lens implantation, and managing the 
unhappy premium IOL patient.

In this month’s “YES connect” column, 
Zachary Zavodni, MD, Samuel Lee, MD, 
and Joan Kim, MD, review some of the 
results from the 2018 ASCRS Clinical Survey, 
which showed a lack of experience for many 
trainees and young physicians, leading to 
a lack of confidence in managing unhappy 
patients. Lenses are rapidly developing and 
changing, so the physicians in practice and 
those teaching current trainees may have 
experience with prior generations of lenses, 
leading to more complaints and making 
them hesitant to try the newer options. It is 
important for trainees and young surgeons 
to be able to work with teachers who can 
expose them to these technologies so that 
they can learn the advantages and pitfalls. 
This will help them develop the confidence 
to use these technologies in their patients. It 
will also expose them to the unhappy patient 
in a setting where they can learn how others 
deal with the issues that come up.

David Crandall, MD,
YES connect co-editor

The survey asked, “How confident are you in the postoperative management of an unhappy 
toric IOL patient?” 1–3 years of training: 21% Very Confident or Confident; fellow: 36%;  
<5 years in practice: 55%

The survey asked, “How confident are you in the postoperative management of an unhappy 
presbyopia-correcting IOL patient?” 1–3 years in training: 19% Very Confident or Confident; 
fellow: 32%; <5 years in practice: 37%

Source (all): ASCRS Clinical Survey

The survey asked, “During your training, how many manual corneal relaxing incisions have 
you performed (AK, LRI/PCRI)?” 1–3 years in training: 67% have not performed any; fellow: 
29% have not performed any; <5 years in practice: 34% have not performed any 

continued on page 18

either ‘confident’ or ‘very confident’ 
in preop and implantation tech-
niques,” he said.

He added that though the resi-
dent group may be lacking in con-
fidence with toric IOLs, this metric 
improves greatly once surgeons gain 
early experience.

Dr. Lee said that in his practice, 
about 20% of his cataract surgeries 

include toric lenses. “If you’re ex-
posed to this technology, it’s easy to 
pick up and can be used for a large 
percentage of patients,” he said.  

Additional survey data identifies 
young physicians’ experience with 
multifocal and EDOF IOLs. For those 
with 1–3 years of training, 75% had 
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confidence in young surgeons stems 
from the fact that not all refractive 
cataract surgeons are well versed in 
corneal excimer ablation surgery,” 
he said. “We should do a better job 
of training our non-LASIK surgeons 
about excimer candidacy, as that will 
allow the young cataract surgeon to 
be more confident in recommending 
corneal ablation as a backup plan for 
unhappy patients.”

Additionally, Dr. Zavodni said 
there are newer technologies that 
can be used to help cataract sur-
geons nail their refractive outcomes, 
including intraoperative aberrome-
try and postop IOL modifications. 

Dr. Lee finds that a majority of 
people who have a successful toric or 
presbyopia-correcting IOL are happy, 
so dealing with complications may 
be rare. But it could be infrequent 
enough that physicians may not get 
enough experience managing such 
patients, he said. Since patients may 
be unhappy for a variety of reasons, 
Dr. Lee said actions like managing 
dry eye/ocular surface issues, making 
sure the measurements are accurate, 
and knowing how to do laser refrac-
tive surgery enhancement can all be 
important.

In addressing the need to 
manage patients postoperatively, 
Dr. Kim stressed that “prevention is 
key.” Preparing for every potential 
outcome and correcting for that pri-
or to surgery is essential and worth 
taking the extra time to help prevent 
postoperative issues, she said. 

To build confidence, she recom-
mended choosing straightforward 
cases. Dr. Kim also said to make sure 
patients are out of contact lenses for 
a period of time prior to measure-
ments and to use multiple methods 
to confirm the axis and amount of 
astigmatism. 

“Optimization of the ocular 
surface cannot be stressed enough,” 
she said. For torics, consider the type 
of lens material, as some studies 
have shown a higher rate of rotation 
with one type over others. She also 
suggested getting a macula OCT to 
rule out any subtle retinal pathology 
that may contribute to symptoms 
postoperatively. EW

Editors’ note: Drs. Kim, Lee, and  
Zavodni have no financial interests 
related to their comments.

Contact information
Kim: joankim93@gmail.com
Lee: samuel.lee.md@gmail.com
Zavodni: zacharyzavodni@gmail.com

not performed surgery with these 
types of lenses (with an average of 
one case performed); in the fellow 
group, 36% had not performed 
surgery with multifocal/EDOF lenses 
(with an average of eight cases); and 
for those young physicians in prac-
tice less than 5 years, 29% had not 
performed any of these cases (with 
an average of 17 cases). 

Dr. Zavodni said that he is 
not surprised by the overall use of 

multifocal and EDOF lenses. “About 
a third of young surgeons in the 
first 5 years of practice are not using 
these lenses,” he said. “I think this is 
in large part because most surgeons 
in this demographic were train-
ing during a time when high-add 
multifocals were leading to a large 
number of patient complaints.”

He added that there has been a 
recent shift to low-add multifocals 
and EDOFs, which result in overall 

higher patient satisfaction. “I think 
surgeon use of these lenses will 
consequently expand slowly with 
time,” he said. “Residents in training 
today are seeing a higher percentage 
of happy multifocal patients in their 
attending clinics, and I expect that 
will lead to higher adoption rates 
moving forward.”

Dr. Kim said that training is a 
great time to start using this tech-
nology since the attending surgeon 
can help guide decision making 
and avoid any pitfalls. “In addition, 
companies are willing to provide 
free trial lenses for patients so that 
residents and fellows can become 
more confident using this technolo-
gy,” she said. 

“It takes more time, thought, 
and energy during preoperative and 
intraoperative planning, though, 
which might also contribute to 
the lower rates of implantation,” 
Dr. Kim said, adding that she finds 
that residents and fellows can be 
so consumed with getting their 
surgical volume that they don’t take 
the time to consider the potential 
benefits from offering these other 
options. 

Unhappy patients
When asked about confidence in 
managing unhappy patients (toric 
and presbyopia-correcting IOL pa-
tients), the majority of respondents 
in the three groups (physicians with 
1–3 years of training, fellows, and 
those in practice less than 5 years) 
seemed to be neutral or unconfident 
in their abilities. For physicians in 
practice less than 5 years, 55% were 
confident or very confident with 
managing the unhappy toric IOL 
patient, but the percentage of confi-
dence in the other groups fell below 
40%, as did confidence in handling 
the unhappy presbyopia-correcting 
IOL patient in all three groups. 

Dr. Zavodni said that he found 
this data most concerning. “Only 
55% and 37% of providers were 
confident in managing unhappy 
toric and presbyopia-correcting 
lens patients, respectively,” he said, 
adding that he thinks this would be 
a good area of focus in educational 
programming.  

“The two biggest challenges 
facing the premium IOL cataract sur-
geon are managing residual postop-
erative refractive error and aligning 
patient expectations with clinical 
outcomes,” Dr. Zavodni said. 

He added that it’s difficult to 
manage the unhappy premium IOL 
patient whose expectations are not 
met. “With regard to something as 
simple as residual refractive er-
ror, I suspect that part of the poor 

ASCRS continued from page 16

BRIEF SUMMARY: Please see the 
DEXTENZA Package Insert for full 
prescribing information for DEXTENZA 
(11/2018)

1 INDICATIONS AND USAGE

DEXTENZA® (dexamethasone ophthalmic 
insert) is a corticosteroid indicated for the 
treatment of ocular pain following ophthalmic 
surgery (1).

4 CONTRAINDICATIONS

DEXTENZA is contraindicated in patients with 
active corneal, conjunctival or canalicular 
infections, including epithelial herpes simplex 
keratitis (dendritic keratitis), vaccinia, 
varicella; mycobacterial infections; fungal 
diseases of the eye, and dacryocystitis.

5 WARNINGS AND PRECAUTIONS

5.1 Intraocular Pressure Increase

Prolonged use of corticosteroids may result 
in glaucoma with damage to the optic nerve, 
defects in visual acuity and fields of vision. 
Steroids should be used with caution in the 
presence of glaucoma. Intraocular pressure 
should be monitored during the course of  
the treatment.

5.2 Bacterial Infection

Corticosteroids may suppress the host 
response and thus increase the hazard  
for secondary ocular infections. In acute 
purulent conditions, steroids may mask 
infection and enhance existing infection  
[see Contraindications (4)].

5.3 Viral Infections

Use of ocular steroids may prolong the 
course and may exacerbate the severity of 
many viral infections of the eye (including 
herpes simplex) [see Contraindications (4)].

5.4 Fungal Infections

Fungus invasion must be considered in any 
persistent corneal ulceration where a steroid 
has been used or is in use. Fungal culture 
should be taken when appropriate [see 
Contraindications (4)].

5.5 Delayed Healing

The use of steroids after cataract surgery 
may delay healing and increase the 
incidence of bleb formation.

6 ADVERSE REACTIONS

The following serious adverse reactions are 
described elsewhere in the labeling:

 •  Intraocular Pressure Increase [see 
Warnings and Precautions (5.1)]

 •  Bacterial Infection [see Warnings and 
Precautions (5.2)]

 •  Viral Infection [see Warnings and 
Precautions (5.3)]

 •  Fungal Infection [see Warnings and 
Precautions (5.4)]

 •  Delayed Healing [see Warnings and 
Precautions (5.5)]

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. Adverse reactions associated 
with ophthalmic steroids include elevated 
intraocular pressure, which may be 
associated with optic nerve damage, 
visual acuity and field defects, posterior 
subcapsular cataract formation; delayed 
wound healing; secondary ocular infection 
from pathogens including herpes simplex, 
and perforation of the globe where there 
is thinning of the cornea or sclera [see 
Warnings and Precautions (5)].

DEXTENZA was studied in three randomized, 
vehicle-controlled studies (n = 351). The 
mean age of the population was 68 years 
(range 43 to 87 years), 62% were female, 
and 85% were white. Forty-six percent 
had brown iris color and 31% had blue iris 
color. The most common ocular adverse 
reactions that occurred in patients treated 
with DEXTENZA were: anterior chamber 
inflammation including iritis and iridocyclitis 
(9%); intraocular pressure increased (5%); 
visual acuity reduced (2%); eye pain (1%); 
cystoid macular edema (1%); corneal edema 
(1%); and conjunctival hyperemia (1%). 

The most common non-ocular adverse 
reaction that occurred in patients treated 
with DEXTENZA was headache (1%).

8 USE IN SPECIFIC POPULATIONS

8.1 Pregnancy

Risk Summary

There are no adequate or well-controlled 
studies with DEXTENZA in pregnant women 
to inform a drug-associated risk for major 
birth defects and miscarriage. In animal 
reproduction studies, administration of 
topical ocular dexamethasone to pregnant 
mice and rabbits during organogenesis 
produced embryofetal lethality, cleft palate 
and multiple visceral malformations  
[see Animal Data].

Data

Animal Data

Topical ocular administration of 0.15% 
dexamethasone (0.75 mg/kg/day) on 
gestational days 10 to 13 produced 
embryofetal lethality and a high incidence 
of cleft palate in a mouse study. A daily 
dose of 0.75 mg/kg/day in the mouse is 
approximately 5 times the entire dose of 
dexamethasone in the DEXTENZA product, 
on a mg/m2 basis. In a rabbit study, 
topical ocular administration of 0.1% 
dexamethasone throughout organogenesis 
(0.36 mg /day, on gestational day 6 followed 
by 0.24 mg/day on gestational days 7-18) 
produced intestinal anomalies, intestinal 
aplasia, gastroschisis and hypoplastic 
kidneys. A daily dose of 0.24 mg/day is 
approximately 6 times the entire dose of 
dexamethasone in the DEXTENZA product,  
on a mg/m2 basis.

8.2 Lactation

Systemically administered corticosteroids 
appear in human milk and could suppress 
growth and interfere with endogenous 
corticosteroid production; however the 
systemic concentration of dexamethasone 
following administration of DEXTENZA is low 
[see Clinical Pharmacology (12.3)]. There 
is no information regarding the presence of 
DEXTENZA in human milk, the effects of the 
drug on the breastfed infant or the effects 
of the drug on milk production to inform risk 
of DEXTENZA to an infant during lactation. 
The developmental and health benefits of 
breastfeeding should be considered along 
with the mother’s clinical need for DEXTENZA 
and any potential adverse effects on the 
breastfed child from DEXTENZA.

8.4 Pediatric Use

Safety and effectiveness in pediatric patients 
have not been established.

8.5 Geriatric Use

No overall differences in safety or 
effectiveness have been observed between 
elderly and younger patients.

17 PATIENT COUNSELING INFORMATION

Advise patients to consult their surgeon if 
pain, redness, or itching develops.

MANUFACTURED FOR: 
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by Vanessa Caceres EyeWorld Contributing Writer

to consider which one is most 
appropriate contextually, according 
to Dr. Michael Wang. “The OSDI, 
for instance, is useful as a global 
assessment of dry eye symptomolo-
gy and their overall impact on the 
quality of life and visual function of 
a patient. As a relatively shorter and 
less time-consuming questionnaire, 
the SANDE visual analogue scales 
might be more suited in resource- 
and time-constrained settings, such 
as repeated measurements conduct-
ed over a period of time to monitor 
the efficacy of dry eye management 
therapies,” he said.

The Ocular Surface Laboratory 
at the University of Auckland has 
other research underway related to 
management therapies, diagnostic 
methodology, and epidemiology of 
dry eye disease, Dr. Michael Wang 
said. EW
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the five questionnaires within the 
same study population and uses the 
TFOS DEWS II diagnostic criteria for 
clinical dry eye signs as the reference 
standard.

From research to practice
The study results do not surprise 
Ming Wang, MD, PhD, Wang Vi-
sion Cataract & LASIK Center, Nash-
ville, Tennessee, who found after a 
few years that dry eye questionnaires 
did not help much with patients’ 
dry eye management decisions; 
that could be related to the fairly 
low sensitivity and specificity of the 
questionnaires, he observed. “The 
low specificity [in the study] indi-
cates that all of these questionnaires 
may be likely to miss patients who 
may have clinical signs, which could 
result in an underdiagnosis of dry 
eye if relied on too heavily,” he said. 

Dr. Ming Wang’s office also 
stopped using the questionnaires be-
cause he thinks patients are already 
overwhelmed by paperwork they 
complete for the office. 

After reviewing the study, Mark 
Nolan, OD, ReVision LASIK & 
Cataract Surgery, Columbus, Ohio, 
said he is now more likely to use the 
OSDI questionnaire than the DEQ-5 
already in use at his office because 
the former appears to be more effec-
tive. However, he will continue to 
heavily rely on exam findings with 
the use of diagnostic tools such as 
the slit lamp. “A patient could pres-
ent with more or less severe dryness 
based on the examination findings,” 
he said.

Doctors treating dry eye who 
use these questionnaires may want 

tear film breakup time of less than 
10 seconds, tear film osmolarity 
of 308 mOsm/L or greater, intero-
cular difference in osmolarity of 8 
mOsm/L or higher, more than five 
corneal staining spots, more than 
nine conjunctival staining spots, or 
eyelid margin staining of 2 mm or 
greater in length and 25% or higher 
in width. 

Study results
Nearly 70% of participants met the 
TFOS DEWS II criteria for clinical 
dry eye signs, with the following 
parameters:
• median noninvasive tear film 

breakup time of 8.6 seconds
• mean tear osmolarity of 310  

mOsm/L
• mean interocular difference in 

osmolarity of 8 mOsm/L
• 33.6% of participants had more 

than five corneal spots, 50.7% had 
nine or more conjunctival spots, 
and 46% had eyelid margin stain-
ing 2 mm or greater in length and 
25% or greater in width

Researchers found that the OSDI 
and SANDE questionnaires had a 
diagnostic accuracy significantly 
greater than chance (C statistic, 
0.65; 95% CI, 0.56–0.73, P<.001 for 
the OSDI; C statistic, 0.63; 95% CI, 
0.55–0.72, P=.002 for the SANDE), 
but the discriminative abilities of the 
SPEED, DEQ-5, and McMonnies did 
not have that same level of accuracy. 
Although the OSDI and SANDE had 
better discriminative ability to detect 
clinical dry eye signs, other statisti-
cal values for all five of the question-
naires were “relatively modest,” the 
researchers observed. “Sensitivity 
and specificity values of all five ques-
tionnaires were less than 80%,” said 
study co-researcher Michael Wang, 
MBChB, honorary research fellow, 
Department of Ophthalmology, New 
Zealand National Eye Centre.

The challenges with interpreting 
the findings reported by previous 
diagnostic accuracy studies assess-
ing dry eye questionnaires may 
be related to the heterogeneity of 
study populations, methodologies, 
and reference standards used, the 
researchers said. “This heterogeneity 
can introduce significant challenges 
when interpreting the relative per-
formance of these screening instru-
ments,” they wrote.

Researchers think this is the 
first study that directly compares 

Eyecare practitioners need 
to evaluate both symptoms 
and signs when diagnosing 
dry eye disease

D
oes your practice use dry 
eye questionnaires to help 
assess the severity of dry 
eye? How helpful have 
those questionnaires been 

to guide diagnosis or treatment?
A study published in JAMA Oph-

thalmology found that the five most 
commonly used questionnaires had 
modest diagnostic accuracy values 
for detecting clinical dry eye signs, 
although two of the questionnaires 
were slightly better than the others.1 

These findings would suggest that 
both symptoms and signs need to 
be assessed when diagnosing dry eye 
disease, and that neither symptoms 
nor signs should be evaluated in 
isolation.

Study researchers from the 
New Zealand National Eye Centre, 
University of Auckland, Auckland, 
New Zealand, addressed the recent 
recommendation from the Tear Film 
and Ocular Surface Society Dry Eye 
Workshop II (TFOS DEWS II) to use 
the Ocular Surface Disease Index 
(OSDI) and the 5-item Dry Eye Ques-
tionnaire (DEQ-5) as part of the dry 
eye diagnostic battery. The research-
ers’ prospective, investigator-masked 
study included OSDI, DEQ-5, 
McMonnies Dry Eye Questionnaire, 
Symptom Assessment in Dry Eye 
(SANDE), and Standard Patient 
Evaluation of Eye Dryness (SPEED) 
to evaluate the ability to detect ob-
jective signs of dry eye disease.

The study’s 211 participants 
were all age 18 or older and did not 
have any surgical procedures within 
3 months of study participation. 
Nearly 60% of the study participants 
were female, with a mean age of 41 
years. Participants were of European 
(60.7%), East Asian (25.6%), South 
Asian (11.4%), and other (2.4%) 
ethnicity. 

Instructions for use of the 
questionnaires was given, and an 
independent observer evaluated 
right eye ocular surface parameters 
using keratography. Researchers used 
the presence of clinical signs of dry 
eye disease as assessed according to 
the homeostasis markers arm of the 
TFOS DEWS II dry eye diagnostic cri-
teria, which includes a noninvasive 

Study: Common dry eye questionnaires show modest  
diagnostic accuracy for detecting clinical signs

Dr. Nolan examines a patient.
Source: Mark Nolan, OD
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Research highlight

by Maxine Lipner EyeWorld Senior Contributing Writer

recently scientists had little idea 
why. A study1 published in Scientific 
Reports indicates what may hap-
pen to photoreceptor cells in the 
presence of blue light, according to 
Ajith Karunarathne, PhD, assistant 
professor, biochemistry department, 
University of Toledo, Ohio. 

New insight into how blue 
light may damage eyes

W
hile it’s well known 
that blue light can 
damage vision and 
lead to macular 
degeneration, until 

Honing in on device screens

Graduate students working in Dr. Karunarathne’s lab

Kasun Ratnayake (left), Dr. Karunarathne (middle), and Dr. John Payton (right) work on a blue 
light exposure experiment.

Source (all): Ajith Karunarathne, PhD

Initially, investigators in Dr. 
Karunarathne’s lab were focused 
on engineering photoreceptors 
and inserting them in cancer and 
other types of cells, he explained, 
adding that one of the things that 
they needed to do was introduce a 
molecule known as retinal into cells. 
Although those cells had nothing 
to do with vision, “we found that 
when we exposed these cells to blue 
light they die,” Dr. Karunarathne 
said. “So then we introduced retinal 
without having any photoreceptors 
in these cells and exposed the cells 
to blue light.” Once again, the cells 
died. However, when exposed to 
other colors of light, this did not oc-
cur. “Also, when we exposed cells to 
just blue light without retinal, noth-
ing happened,” Dr. Karunarathne 
said. 

Investigators started examining 
how this process might work in a 
similar situation in the eye. “We 
can reflect or completely eliminate 
UV light entering the eye, but the 
human eye is transparent to blue 
light, so blue light gets in,” he said, 
adding that this gets focused on 
the retina. Meanwhile, the retinal, 
which is a vitamin derivative, is 
continuously produced by the eye. 

Reactive oxygen concerns
“We started investigating and found 
that the retinal absorbs blue light,” 
Dr. Karunarathne said. “Then, this 
molecule goes to a high-energy state 
and the high-energy state can deliv-
er that high energy into oxygen.” 
The eye itself is well oxygenated, 
and the transfer of the energy makes 
the oxygen toxic and becomes what 
is known as a reactive oxygen spe-
cies, Dr. Karunarathne said. Hydro-
gen peroxide is one of the reactive 
oxygen species, and when you place 
a drop on the skin, you can see bub-
bles as it reacts. 

As part of their work, investiga-
tors found that when they exposed 
cultured cells to blue light the 
retinal molecule ended up attacking 
important biomolecules needed for 
cell survival, likely by generating 
reactive oxygen species. “If you 
expose them to retinal and blue 
light long enough, cells die,” Dr. 
Karunarathne said. 

Investigators also discovered 
that alpha tocopherol, a molecule 
derived from vitamin E, can pre-
vent this cell death. “We found that 
alpha tocopherol can quench and 
neutralize these toxic reactions and 

prevent the damage to cells,” Dr. 
Karunarathne said. 

While it is unknown wheth-
er blue light from devices such 
as smartphones and computers is 
intense enough to induce this type 
of toxic reaction in the eye, some 
scientific literature suggests that 
blue light induces vision damage. 
“We wonder if the previously report-
ed blue light-induced vision damage 
is from the same set of reactions 
that we observed,” Dr. Karunarathne 
wondered. “We don’t know yet and 
we are looking into that.”

Role for vitamin E
In addition, they are also investi-
gating the potential role of vitamin 
E. “We think this specific molecule 
from vitamin E is a natural antioxi-
dant and alpha tocopherol is, too,” 
Dr. Karunarathne said. “We think 
this is going into the same location 
in the cell where retinal accumu-
lates, so this can directly take up 
those reactive species and neutralize 
them.”

Practically speaking, while Dr. 
Karunarathne understands concerns 
that the public has about blue light 
emanating from current technology, 
he stressed that it remains un-
known what effect these truly have. 
Although retinal is known to be in 
the eye, it is unknown how much 
free retinal is available to induce 
this toxic reaction. “I think the hu-
man body is very resilient; we have 
natural antioxidant machinery,” 
Dr. Karunarathne said. However, in 
cases where people have problems 
with the retinal clearance mecha-
nism, they may be more vulnerable 
to damage by blue light. 

“In general, I’m not too worried 
that the light from mobile devic-
es can induce substantial vision 
damage,” he said. “I use my mobile 
phone and computer every day and 
I’m not wearing any glasses at this 
point because I want to see what the 
upcoming experiments tell us.” EW
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by J.C. Noreika, MD, MBA

“People expect perfect health. 
Most of the things that go wrong 
with their bodies we can’t do 
much about.”

—Fat Man to Roy Basch

The healthcare industry subsidizes 
the sham of perfect appearance, 
vision, and function. Even with 
advances in bioscience and technol-
ogy, cures remain elusive and people 
die. There is enormous money 
in this. But the pursuit of money 
can intensify the risk of burnout. 
Although studies show physicians 
are motivated more by autonomy, 
mastery of skills, and a sense of 
purpose, the dollar’s tyranny can’t 
be ignored1.

“We ran smack into the conflict 
between the received wisdom of 
the medical system and the call of 
the human heart.”

—Stephen Bergman, afterword

Dr. Mangione is a polymathic film 
buff and witness to the zeitgeist. 
Hollywood’s portrayal of doctors has 
devolved over the last half-century. 
He references William Hurt’s 1991 
portrayal of a pompous narcissist 
who learns empathy only after being 
diagnosed with cancer. Today, doc-
tors are often portrayed as churlish 
technicians or “self-absorbed jerks 
with potential.” We must counteract 
this and other media fiction.

“What sustains us is when we find 
a way to be compassionate, to 
love. And the most loving thing 
we do is to be with a patient, like 
you being with me.”

—the dying Dr. Sanders to Roy

Technology finds itself at cross-pur-
poses with compassion. It is se-
ductively efficient but can isolate. 
Patient portals can’t replace an 
unhurried face-to-face exchange be-
tween physician and patient. Texts 
and emails won’t supplant personal 
touch when confronting blindness, 
morbidity, and death. “We slip 
into thinking that always being 
connected is going to make us less 
lonely. But we are at risk because it 
is actually the reverse.” A physician’s 
undivided attention is the bedrock 
of a mutually meaningful patient 
encounter. 

be reinvented. They are anodynes to 
burnout.

Should you genuinely care 
about this? Must you be your pa-
tient’s friend? Do they really want 
this touchy-feely stuff? They only 
want to be cured, right? How’s that 
working out for you?

In his 2010 epilogue, Bergman 
prescribes doctors stay connected to 
one another, speak up as a group, 
learn empathy, and use competency 
as a complement to compassion. Dr. 
Mangione adds, to find meaning, 
come home to what first attracted 
you to medicine. Me? Reread the 
Russian writers, especially Chekhov. 
That brilliant doctor embraced em-
pathy and compassion as humani-
ty’s antidote to life’s corruption and 
inevitable tragedy. EW
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“When you leave a patient’s room, 
make sure both of you feel better.” 

—Samuel Shem

Dr. Mangione advises that physi-
cians revisit their job descriptions. 
Who am I? What do I do? What am 
I best at? How can I serve? What is 
the best use of my time? How can I 
remain competent? How can I make 
a difference? How can I best take 
care of myself? How do I want to be 
remembered?

“How can we care for patients if’n 
nobody cares for us?”

—Chuck to the Leggo 

If modern medicine dehumanizes 
and isolates, care of oneself is crucial 
to counterbalance its lethal poten-
tial. Dr. Mangione recalls Epicurus’s 
advice to pursue cultivation, friend-
ship, and independence beyond 
one’s employment. Leonard Woolf’s 
exhortation “just connect” is its 
currency. 

“Sharing the experience is 
what will get all the rest of you 
through.”

—Berry to Roy

Collegiality has suffered. Connec-
tions fostered in doctors’ dressing 
and dining rooms, curbside con-
sults on hospital floors, and at 
happy hours before medical society 
meetings have been lost. If anach-
ronistic, the mutual support and 
understanding they promoted must 

Insights

In this final installment 
of the series on burnout, 
Sal Mangione, MD, shares 
insights for negotiating 
medicine’s rapidly 
evolving technologic  
and socioeconomic terrain

P
ublished in 1978, the 
pseudonymous Samuel 
Shem’s The House of God 
would not see print today. 
That’s not to say that it 

shouldn’t be read. Racist, sexist, 
ageist, hilariously and unapologet-
ically incorrect, this classic sends 
up healthcare as Joseph Heller’s 
Catch-22 did the military and Ken 
Kesey’s One Flew Over the Cuckoo’s 
Nest mental hospitals. 

Untangling the crisis of phy-
sician burnout, the series’ final 
installment is prescriptive; some 
may reject it as disconnected from 
reality. But as clinician, educator, 
author, and media contributor Sal 
Mangione, MD, observes, “no one is 
happy, not doctors, patients, payers, 
or governments.” Below, quotes 
from The House of God introduce 
points for discussion. 

“[B]ring to the grisly fun of hos-
pital care a residue of their initial 
dedication.”

—John Updike, introduction 
to The House of God

Medical students are idealistic. 
Studying dehumanization inherent 
in clinical training and practice, 
Dr. Tait Shanafelt, a pioneer in the 
field, found that empathy isn’t 
lacking; it becomes suppressed. Dr. 
Mangione adds that practitioners, 
once perceived secular priests, suffer 
the eradication of meaning in their 
work. He cites Luke Fildes’ painting 
The Doctor (www.tate.org.uk; search 
“The Doctor”) as art illustrating the 
essence of being a physician. Com-
passionate presence is often all we 
can offer.

Part IV: The House of God, revisited

J.C. Noreika, MD, MBA
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fortable seating and fireplaces offer a 
hip yet relaxed atmosphere. 

The Rooftop by STK
600 F Street
www.hyatt.com/en-US/hotel/california/ 
andaz-san-diego/sanas
Located in the Andaz Hyatt proper-
ty downtown, The Rooftop by STK 
caters to all types of people, serving 
breakfast as early as 6:30 a.m. and 
turning into a late-night dance club 
open until midnight Friday and 
Saturday.

Gaslamp Quarter
The Gaslamp Quarter is San Diego’s 
dining, entertainment, and shop-
ping destination. This small neigh-
borhood features a wide array of 
shops, boutiques, hotels, restaurants, 
bars, and more, right in the heart of 
the city. Explore some of these local 
favorite Gaslamp Quarter nightlife 
offerings.

The newest San Diego rooftop bar, 
Kettner Exchange has a nautical 
theme, paying tribute to early 1900s 
Congressman William Kettner, the 
man responsible for bringing the 
Navy to San Diego and dredging the 
harbor to accommodate larger ships. 
The first rooftop bar in Little Italy, 
Kettner Exchange features cabanas 
equipped with their own wet bars, 
flat screen TVs, and taps for a private 
keg. 

Level 9 Bar 
Hotel Indigo San Diego, Gaslamp Quarter
509 9th Avenue
619-727-4000
www.hotelinsd.com 
Level 9 Bar offers sweeping views 
of the city and nearby Petco Park 
with a wide selection of cocktails, 
wine, and locally crafted Karl Strauss 
beers. The bar also offers a variety of 
“innocent cocktails”—handcrafted 
drinks for those who would like to 
indulge without the alcohol. Com-

ALTITUDE Sky Lounge
San Diego Marriott, Gaslamp Quarter
660 K Street
619-696-0234
www.sandiegogaslamphotel.com/nightlife/
altitude
ALTITUDE offers an upscale night-
life experience 22 stories above the 
city, featuring cocktails, wine, beer, 
and bottle service with panoramic 
views of the city. 

Kettner Exchange 
2001 Kettner Boulevard, Little Italy
619-255-2001
www.kettnerexchange.com

Whether you want to enjoy 
a quiet drink or an evening 
of dancing, San Diego has 
numerous options

Rooftop bars 
Warm, sunny weather makes San Di-
ego a great place to enjoy dinner or 
cocktails outdoors. Check out some 
of the city’s best rooftop bars for day 
or evening drinks with stunning 
views of the city and surrounding 
hills. 

San Diego nightlife

cluding ceviche, fajitas, enchiladas, 
mole, tacos, and more. 

Cucina Urbana 
505 Laurel Street, Banker’s Hill
619-239-2222
www.urbankitchengroup.com
A California-inspired Italian kitch-
en and wine shop, Cucina Urbana 
offers a variety of affordable dishes 
including pizzas, pastas, salads, and 
antipasti created by chef Joe Mag-
nanelli, all in the setting of a rustic 
country farmhouse. According to 
its website, the restaurant is being 
heralded as the leader in the new 
regime of affordable dining in San 
Diego, coupling Italian classics with 
fresh, local produce and organic, 
sustainable products. 

Hash House a Go Go
3628 5th Avenue, Hillcrest
619-298-4646
www.hashhouseagogo.com
Noted by numerous magazines and 
websites as one of the best break-
fast and brunch spots in San Diego, 
Hash House a Go Go offers old farm 
recipes with a twist that aim to 
“keep the fun in food,” according 
to executive chef Andy Beardslee. 

San Diego’s food scene  
has something to suit  
every palate 

The Blind Burro
639 J Street, East Village
619-795-7880
www.theblindburro.com
The Blind Burro features Baja coastal 
cuisine using local, sustainable sea-

San Diego restaurants

food and produce whenever possi-
ble, including Baja-inspired tacos, 
salads, and entrees. The restaurant 
also showcases an array of tequila, 
mescal, and spirits that enhances its 
Mexican vibe. Come late night, the 
restaurant converts into a fun and 
unique lounge with a selection of 
vampiros—open-faced, overstuffed 
crispy tacos. 

Born and Raised
1909 India Street
www.bornandraisedsteak.com
An ultra high-end and expensive 
steakhouse, Born and Raised wants 
you to bask in the Art Deco décor 
coupled with images of old rap mu-
sicians and enjoy tableside presenta-
tions by staff donning white tuxedo 
jackets. Wet and dry-aged steaks are 
on the menu, along with non-beef 
options like duck, lamb, and pork 
chops. As with many steakhouses, 
the sides are a la carte and feature 
smoky creamed kale, king oyster 
mushrooms, and bean cassoulet, 
to name a few. The experience of 
this restaurant has been described 
as “like dining on the Titanic, with 
gangsta rap.”

Casa Guadalajara 
4105 Taylor Street, Old Town
619-295-5111
www.casaguadalajara.com
Casa Guadalajara offers all the 
charms of a classic Mexican restau-
rant—a picturesque hacienda, Mexi-
can folk art, a Mariachi band, and a 
courtyard with splashing fountains. 
The menu features traditional and 
regional Mexican specialties, in-
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Vin De Syrah Spirit & Wine Parlor
901 5th Avenue
619-234-4166
www.syrahwineparlor.com
A classy wine bar and one of San Di-
ego’s hotspots, Vin De Syrah is best 
known for its weekly wine tastings, 
perfect for wine enthusiasts and 
novice wine drinkers alike. Guests 
can enjoy a selection of wines 
chosen by the resident sommelier 
paired with handcrafted canapés 
from the bar’s charcuterie station. 

The Tipsy Crow
770 5th Avenue
619-338-9300
www.thetipsycrow.com
San Diego’s longest-standing bar, 
the Tipsy Crow blends classic décor 
with upscale service for a truly old-
world experience. The Tipsy Crow 
has three levels, each with its own 
atmosphere. With a pub-like feel, 
the main level is perfect for a game 
of shuffleboard or sipping on a craft 
beer. The underground level features 

dancing, DJs, and live music, while 
the Nest, on the upper level, features 
hardwood floors and rich leather 
furniture that creates an intimate 
and indulgent lounge experience. 

Bang Bang
526 Market Street
619-677-2264
www.bangbangsd.com
This establishment doubles as an 
Asian restaurant serving a wide 
selection of sushi on one side and 
a club with the West Coast’s largest 
disco ball on the other. The ven-
ue opens at 5 p.m. on Wednesday 
through Sunday.

Omnia
454 6th Avenue
619-544-9500
www.omniaclubs.com/san-diego
If you’re looking for something in 
the realm of a swanky dance club, 
Omnia in the Gaslamp Quarter 
is open at 9:30 p.m. on Thursday 
through Saturday.

Music venues
San Diego has a variety of music 
venues that showcase everything 
from the biggest entertainment 
stars to local up-and-coming bands. 
Check out the live music offerings 
at some of the city’s most popular 
clubs. 

The Shout House
655 4th Avenue 
619-231-6700
www.theshouthouse.com
Voted San Diego’s best live music 
venue by CitySearch, the Shout 
House features dueling piano players 
and singers performing classic rock 
and roll hits from the 1950s to the 
present at two face-to-face grand 
pianos. Driven by audience requests, 
the music, entertainment, and com-
edy are not to be missed. 

The Casbah
2501 Kettner Boulevard, Middletown 
619-232-4355
www.casbahmusic.com

One of the most renowned Cali-
fornia live music clubs, the Casbah 
has a reputation as a champion of 
local and up-and-coming bands. 
Owner Tim Mays has supported and 
promoted local music since the mid-
1980s, and the small, intimate space 
offers guests the chance to get close 
to performing artists. 

Prohibition
548 5th Avenue, Gaslamp Quarter
619-501-1919
www.prohibitionsd.com
A 1920s-era lounge, Prohibition is 
“a beacon for those who feel that 
a dram of alcohol is not meant as 
merely a vessel for intoxication, but 
a sensory experience all its own,” 
according to the bar’s website. Open 
Tuesday through Sunday from 8 
p.m. to 1:30 a.m., the small speak-
easy features a live jazz band each 
night starting at 9 p.m. EW

The fried chicken, eggs Benedict, 
and hot sticky granola have been 
described as “life changing.” 

Juniper and Ivy
2228 Kettner Boulevard, Little Italy
619-269-9036
www.juniperandivy.com
Juniper and Ivy offers “refined 
American food with left coast edge,” 
courtesy of acclaimed chef Richard 
Blais, according to the restaurant’s 
website. The menu offers a variety 
of seafood, entrees, and small plates 
coupled with al fresco dining and a 
fun, energetic atmosphere. 

Lionfish
435 5th Avenue
619-738-7200
www.lionfishsd.com
Located on the Pacific coastline, 
San Diego provides a great oppor-
tunity for those looking for fresh 
seafood, and a relative newcomer 
for ocean fare in the area is Lionfish. 
Described as modern coastal cuisine, 
Lionfish offers a wide array of fresh 
catch fish, sushi, hot and cold ap-
petizers, and a selection of non-sea-
food options.

Lola 55
1290 F Street, East Village
619-542-9155
www.lola55.com
If it’s creative tacos, interesting 
cocktails, and a casual vibe you’re 
craving, look no further than Lola 
55. Options like filet mignon, rain-
bow cauliflower, and insanely spicy 
smoked fish grace the taco menu, 
with sides like ceviche tostadas, 
chipotle rice, and pozole verde fol-
lowing. Top it all off with a churro 
served with almond cajeta and lime 
zest. 

Luce Bar and Kitchen
1959 Morena Boulevard, Bay Park
619-275-0321
www.sandiegoluce.com
A neighborhood tavern-style restau-
rant, Luce features a seasonal Cali-
fornia and Italian Gastropub/Eno-
teca style menu with items made 
from local and organic ingredients 
whenever possible. The restaurant 
offers selections of small plates for 
sharing, cheese and meat boards, 
artisan pizzas, burgers, and entrees. 
Luce also has a vast selection of 
beer and wine, featuring California- 
grown wines, local and domestic 

craft beers, and specialty European 
brews.  

The Prado at Balboa Park
1549 El Prado
619-557-9441
www.cohnrestaurants.com/theprado
Situated in a beautiful hacienda in 
historic Balboa Park, the Prado offers 
contemporary California-inspired 
cuisine with a variety of dishes from 
both land and sea. The restaurant 
has an outdoor terrace and patio, 
as well as a cocktail lounge with its 
own tapas bar.  

Searsucker
611 5th Avenue, Gaslamp Quarter
619-233-7327
www.searsucker.com
Chef Brian Malarkey’s menu focuses 
on fresh, local items, offering 
seafood caught on the San Diego 
coast as well as a selection of locally 
brewed beer on tap. The restau-
rant’s open kitchen design creates a 
laid-back, comfortable atmosphere, 
where “friends and family can chat 
with chefs and servers as easily as 
they can with each other,” accord-
ing to its website. 

True Food Kitchen
7007 Friars Road, Linda Vista
619-810-2929
www.truefoodkitchen.com
Establishing itself as a top-ranked 
restaurant, True Food’s motto is 
“honest food that tastes really 
good.” The menu is based on Dr. 
Andrew Weil’s anti-inflammatory 
diet, “a way of selecting and prepar-
ing foods based on science that can 
help people achieve and maintain 
optimum health over their lifetime.” 
The restaurant offers an array of 
salads, entrees, sandwiches, and 
refreshments that are as delicious as 
they are healthy. 

Tartine 
1106 1st Street, Coronado
619-435-4323
www.tartinecoronado.com
A European-style café and bakery on 
beautiful Coronado Island, Tartine 
offers a variety of French-inspired 
dishes, salads, sandwiches, and daily 
specials. Stop in for breakfast, lunch, 
dinner, or to pair a coffee with one 
of Tartine’s handmade pastries, 
cakes, or cookies. EW 
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Explore some of the many 
shops and areas of the city

Fashion Valley
7007 Friars Road
www.simon.com/mall/fashion-valley
If you want a one-stop spot for 
shopping, check out the Fashion 
Valley shopping center in Mission 
Valley, an open-air mall with more 
than 100 stores and restaurants and 
a movie theater.

Gaslamp Quarter
The city’s famous neighborhood is 
home to galleries, boutiques, and 
more for upscale shopping.

Bubbles Boutique
226 5th Avenue
www.bubblesboutique.com 
Stop here for women’s clothing, 
jewelry, handbags, and other acces-
sories. The boutique is more than 
a decade old and is conveniently 

located near the convention center. 
It carries jewelry from local artists.

Eyes on Fifth
228 5th Avenue
www.eyesonfifth.com
This shop specializes in eyewear and 
sunglasses. It carries a wide array of 
brands from around the world.

Heavenly Couture
230 5th Avenue
heavenlycouture.com 
Heavenly Couture strives to bring 
a variety of high-quality clothing 
and accessories to its customers at 
affordable prices. 

Michael J Wolf Fine Arts
363 5th Avenue #102
www.mjwfinearts.com
This gallery features works from 
both national and international art-
ists. Established in 1995, it’s located 
in the Brunswick Building.

The Wine Bank
363 5th Avenue
sdwinebank.com
This shop offers visitors a large 
selection of wines from around the 
world. It also has the option for 
wine tastings.

Hillcrest
This uptown neighborhood of San 
Diego covers several blocks and has 
a number of shops and restaurants 
to explore.

Record City
3757 6th Avenue
www.recordcityonline.com
If you’re a music lover, you may 
want to pay a visit to Record City, 
which has locations in San Diego 
and Las Vegas. It has a wide selec-
tion of records and CDs.

The Village Hat Shop
3821 4th Avenue
www.villagehatshop.com

If it’s hats you’re looking for, the 
Village Hat Shop has you covered. 
It carries various styles for different 
occasions for men and women. 

Las Americas Premium Outlets
www.premiumoutlets.com/outlet/las-americas
Located south of San Diego just 
before the border of Mexico, this is 
one of the area’s largest outlet malls 
with more than 100 shops. 

Westfield UTC
www.westfield.com/utc
Visit this open-air shopping center 
located about 20 minutes outside 
the city, east of La Jolla by the Uni-
versity of California, San Diego cam-
pus. This shopping area has dozens 
of stores to choose from, including 
the Apple Store, Anthropologie, 
Banana Republic, Crate & Barrel, 
Gap, J. Crew, Macy’s, Sephora, and 
more. EW

San Diego shopping

A listing of some of the 
many museums, exhibits, 
parks, and other activities 
in the city

Balboa Park
1549 El Prado
619-239-0512
www.balboapark.org
While in San Diego, take a walk 
around Balboa Park, originally called 
City Park, and explore some of the 
museums and other exhibits that it’s 
home to. The park is open 24 hours 
a day, and the Visitors Center is 
open from 9:30 a.m. to 4:30 p.m.

Belmont Park
3146 Mission Boulevard
www.belmontpark.com
Check out this amusement park on 

the ocean in Mission Bay. You can 
choose to ride some of the many 
rides or just explore the area. The 
park originally opened in 1925.

Birch Aquarium
2300 Expedition Way
La Jolla, California 92037
858-534-3474
aquarium.ucsd.edu
Located in La Jolla at the Scripps In-
stitution of Oceanography with the 
University of California, San Diego, 
the Birch Aquarium overlooks the 
Pacific Ocean and has more than 60 
habitats of fishes and invertebrates. 
It’s open from 9:00 a.m. to 5:00 
p.m. daily. 

Old Town San Diego
Take a trip to this historic area of 
San Diego for some interesting 

shopping and good food. This 
neighborhood is designed like a 
historic, early San Diego. Old Town 
is easily accessible from downtown 
San Diego.

Reuben H Fleet Science Center
1875 El Prado
619-238-1233
www.rhfleet.org
Explore some of the many exhibits 
the science center has to offer. It has 
permanent and rotating exhibits 
and an IMAX theater. The museum 
is open from 10:00 a.m. to 5:00 
p.m., staying open until 6:00 p.m. 
on Friday and Sunday. Admission is 
$19.95 for adults.

San Diego Air and Space Museum
2001 Pan American Plaza
619-234-8291
www.sandiegoairandspace.org 
This museum is open 7 days a week. 
It offers exhibits and simulators that 
focus on air and space history and 
technology. Tickets are $19.95 for 
adults.

San Diego Museum of Art
1450 El Prado
619-232-7931
www.sdmart.org 
Open during the week except for 

Wednesday, the San Diego Museum 
of Art features collections of art from 
around the world as well as photog-
raphy exhibits. Admission is $15 for 
adults.

San Diego Natural History Museum
1788 El Prado
619-232-3821
www.sdnhm.org 
This museum is open daily from 
10:00 a.m. to 5:00 p.m., with adult 
admission for $19.95. A special 
photography exhibit, “50 Greatest 
Landscapes,” will run from March 9 
through June 23. The museum also 
features a Giant Screen Theater with 
a number of 2D and 3D movies.

USS Midway Museum
910 North Harbor Drive
619-544-9600
www.midway.org 
Visit this museum on board an 
aircraft carrier. The USS Midway is 
one of the country’s longest-serving 
aircraft carriers, and the museum 
has dozens of exhibits and a number 
of restored aircrafts. It is open from 
10:00 a.m. to 5:00 p.m., and tick-
ets are $21 for adults (if purchased 
online). EW

San Diego attractions
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There are many possible 
excursions in the city and 
its surrounding areas

Old Town Trolley Tours
www.trolleytours.com/san-diego 
If you’re looking for a way to see 
many interesting parts of the city, 
you may want to consider a trolley 
tour, which includes 10 stops. Visit 
the surrounding areas of San Diego, 
like Coronado and Old Town, as 
well as city locations like Balboa 
Park, Little Italy, the harbor, Seaport 
Village, and the baseball stadium. 

Tickets are $37.80 for 1 day of hop-
ping on and off.

San Diego SEAL Tour
www.sealtours.com
If you want to see the city both on 
land and on water, consider a San 
Diego SEAL Tour. Hop on board this 
boat with wheels for a 90-minute 
tour. Visit the San Diego Harbor, 
Seaport Village, U.S.S. Midway, and 
more. Tickets are $42 for adults 
($37.80 online). The tour is avail-
able year round and departs daily 
from 10:00 a.m. to 5:00 p.m.

San Diego Zoo
zoo.sandiegozoo.org 
The San Diego Zoo is perhaps one 
of the most well known attractions 
that the city has to offer. Guests 
should plan to spend at least several 
hours exploring the many exhibits 
and animals housed in the zoo. It is 
located in Balboa Park, with adult 
tickets for $56. The zoo is open daily 
all year round. 

San Diego Zoo Safari Park
www.sdzsafaripark.org 
In addition to the zoo, visitors to 
San Diego may choose to visit the 
Safari Park, a separate park that fea-
tures gorillas, tigers, lions, elephants, 
and many more. The park is open 
every day of the year, with tickets 
starting at $56 for adults. Guests can 
choose from a variety of safari tour 
options, including touring via cart 
or caravan, experiencing a jungle 
ropes course, zip lining above the 
animals, or spending the night on a 
camping safari.

Whale watching cruise
While in San Diego, you may want 
to try to see some of the wildlife 
firsthand by taking a whale watch-
ing cruise. A number of companies 
offer trips off the coast, including 
San Diego Whale Watch, Hornblow-
er, and H&M Landing. Prices range 
from around $30 to $50, depending 
on the specifics of the cruise.

Wine/brewery tours
You may want to take advantage  
of some of Southern California’s 
many wineries. You can take a 
winery tour or visit the individual 
wineries of your choice. There are 
a number located in the San Diego 
County area, as well as in Temecula 
Valley. Or you can choose to take a 
beer train tour to some of the brew-
eries in the area. EW

San Diego tours

ASCRS•ASOA Annual Meeting city preview • May 3–7, 2019

See some of the music, 
theatre, comedy, and 
festivals that San Diego 
has to offer around the 
time of the Annual Meeting

Apocalyptica Plays Metallica  
by Four Cellos Tour
Balboa Theatre hosts Apocalyptica, 
a Finish band, on May 7 at 7:30 
p.m. as it plays Metallica covers on 
four cellos. Tickets range from about 
$31–83. 

ARRIVAL From Sweden:  
The Music of ABBA
An ABBA tribute band with original 
ABBA musicians, ARRIVAL From 

Sweden will entertain at Amici Park 
on May 5 from 8–10 p.m. Tickets 
range from $55–125. 

Celtic Woman Ancient Land
Grammy-nominated Celtic Woman 
continues its Ancient Land Tour at 
the San Diego Civic Theatre on May 
7 at 7 p.m. The event includes Irish 
singing and dancing. Tickets range 
from $39–$150. 

Gator by the Bay: Music, Louisiana Food 
and Crawfish Festival 
If you’re staying a few days after 
the Annual Meeting concludes, this 
Louisiana-themed festival offers live 
music and Southern fare and boasts 
10,000 pounds of crawfish, among 
other popular iconic bayou dishes. 

It runs from May 9–12, and tickets 
are $25–95.

Mission Federal ArtWalk
If you’re arriving early to the Annual 
Meeting, the Mission Federal Art-
Walk features 17 square blocks filled 
with the work of more than 300 
artists and includes live music and 
dance from April 27–28. 

National Comedy Theater
Thursday through Sunday come-
dians at National Comedy Theatre 
use their improv skills to devise 
skits based on audience suggestions. 
Tickets are $18. 

Sister Act
The five-time Tony Award-nomi-
nated musical Sister Act is about a 
woman who witnessed a murder 
and is placed in a convent disguised 
as a nun for protection. Though 
some are wary of her at first, she gets 
the community of religious sisters 
singing. The production is running 
from April 26 through May 26 at the 
Horton Grand Theatre. 

They Promised Her the Moon
They Promised Her the Moon, a Laurel 
Ollstein stage production, tells the 
relatively unknown but true story of 
Jerrie Cobb, a woman who trained 
at NASA to become one of the first 
American astronauts but who, de-
spite outperforming her male coun-
terparts in some respects, wasn’t sent 
to the moon. The production will 
run until May 5 at the Sheryl and 
Harvey White Theatre. 

Trevor Noah
Trevor Noah, the host of Comedy 
Central’s “The Daily Show,” is on his 
Loud & Clear Tour. He will provide 
some laughs and insights on politics 
and current events at the Viejas 
Arena at Aztec Bowl San Diego State 
University on May 11 at 8 p.m. and 
at the Pechanga Resort and Casino 
in Temecula (about 1 hour from San 
Diego) on May 10 at 7 p.m. and 9:30 
p.m. EW

San Diego performing 
arts and events 
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Pharmaceutical focus

tion or an inflammatory disorder. 
“Investigators wanted to see if the 
patients who received the moxi-
floxacin and got BAIT syndrome 
had underlying systemic disease 
that predisposed them to iritis,” Dr. 
Arshinoff said, adding that investi-
gators found that all of the patients 
had a predisposing disorder such as 
ankylosing spondylitis. Because the 
patients presented with the bilateral 
iritis after getting the moxifloxacin, 
the authors theorized that perhaps 
moxifloxacin was acting as a trigger 
in patients predisposed to iritis.

Oral administration of moxi-
floxacin achieves a much higher 
vitreous concentration of the drug 
than postoperative intracameral 
administration. The initial anterior 
chamber concentration of moxi-
floxacin after intracameral admin-
istration is, however, as high as the 
orally achieved vitreous levels, but 
quickly abates. It is possible that 
after administering the intracam-
eral dose in a phakic eye that the 
high intracameral moxifloxacin 
dose became trapped behind the 
iris, in front of the human lens, 
and thereby triggered the BAIT-like 
syndrome. This has never been 
seen with operative administration 
of intracameral moxifloxacin after 
cataract surgery, where the IOL is 
not in contact with the iris, and the 
intracameral moxifloxacin rapidly 
abates from the initial injected level, 
Dr. Arshinoff said.

Nick Mamalis, MD, profes-
sor of ophthalmology, Moran Eye 
Center, University of Utah, Salt Lake 
City, pointed out that what made 
this recent case unique was that the 
BAIT-like syndrome was unilateral 
with intracameral moxifloxacin giv-
en. “The previous cases of whatever 
causes this BAIT-like syndrome were 
associated with bilateral disease,” 
Dr. Mamalis said. Also, while it has 
been associated with systemic moxi-
floxacin, in only one investigation 
were some of the cases associated 
with intraocular moxifloxacin. 

He noted that the case involved 
a vitrectomy, not cataract surgery. 
“Usually when you have to do a 
vitrectomy, you give intravitreal 
antibiotics, but they gave intraca-
meral moxifloxacin,” Dr. Mamalis 
said. “The patient was fine initially 
in the postoperative period and 
developed this condition 3 weeks 
later.” While it’s always difficult 

incidence of cases of anterior cham-
ber fibrin on postop day 1, some-
thing he views as probably reflective 
of low-grade infection. Dr. Arshinoff 
said he has not seen a single such 
case among all 9,000 intracameral 
moxifloxacin patients. “The eyes are 
typically crystal clear the next day,” 
he said.

BAIT syndrome concerns
A new case report3 published in JCRS 
Online Case Reports pointed at one 
potential concern with intracameral 
moxifloxacin, a condition known 
as BAIT (bilateral acute iris transil-
lumination) syndrome. In this case 
report, investigators described what 
happened to a patient who under-
went vitrectomy for floaters. In one 
eye, the patient wasn’t given any 
intracameral antibiotic prophylaxis 
and had no complications. “In the 
second eye, they gave the patient 
intracameral moxifloxacin in the 
anterior chamber, not in the vitre-
ous, and the patient got unilateral 
BAIT-type syndrome,” he said. 

Another study may also have 
implications here. Dr. Arshinoff 
cited an investigation4 on those 
receiving moxifloxacin and other 
fluoroquinolone users to see if there 
was an increased risk of inflamma-

decided to see what happened when 
they compared cefuroxime, van-
comycin, and moxifloxacin rather 
than just concentrating on intra-
cameral moxifloxacin alone. “Now 
that we have all three of them, we 
can compare them and look at their 
different lines of resistance,” Dr. 
Arshinoff said.

Of the three drugs, investigators 
found that moxifloxacin had the 
most to offer for endophthalmitis 
prophylaxis. “Moxifloxacin is the 
most effective drug with the biggest 
gap between the dose you have in 
the eye and the resistance levels of 
the targeted bacteria,” Dr. Arshinoff 
said. If you look at how long this 
lasts in the eye, you can expect that 
the moxifloxacin should be effica-
cious for about 40 hours after in-
jection, under ideal circumstances. 
“But the other drugs, vancomycin 
and cefuroxime, at best last half as 
long,” he said. 

When using the moxifloxacin 
intracamerally, Dr. Arshinoff finds 
that it’s best to dilute it because this 
has a lower risk of toxicity. Even 
after using the agent in more than 
9,000 cases, he has not seen any ad-
verse effects with the moxifloxacin. 
Without intracameral antibiotics, 
many surgeons report seeing a low 

P
ractitioners are always 
on the lookout for the 
most effective agents to 
keep endophthalmitis at 
bay following cataract 

surgery. Investigators led by Steve 
Arshinoff, MD, associate professor, 
Department of Ophthalmology 
and Vision Sciences, University of 
Toronto, Canada, considered the 
staying power of three of the most 
commonly used agents: cefuroxime, 
vancomycin, and moxifloxacin. 

In the study1, investigators 
developed mathematical models to 
calculate and compare the abate-
ment rates of these three agents 
following intracameral administra-
tion to determine how long they 
would be effective. “When you start 
to look at different antibiotics, you 
want to know how effective they 
are because perhaps last week’s data 
shows that moxifloxacin is the safest 
drug, but then in another city, you 
get a bacterium that’s highly resis-
tant to moxifloxacin,” Dr. Arshinoff 
said. “You want to use something 
else in the region of the resistant 
strain, but how do you know what 
to use?”

Weighing abatement profiles
By calculating abatement profiles 
on the relative duration of efficacy 
of the three agents, investigators 
were able to generate graphs and 
determine the best drug to use. In 
the case of new agents, investigators 
thought that it would be important 
to know how long they last in the 
eye, how much the patient actu-
ally gets, what the concentration 
is, and how the drug abates. With 
abatement profiles, it is possible to 
compare the agents and determine 
what you’re getting with each, Dr. 
Arshinoff noted. 

One issue with such profiles, 
however, is the need to generate 
constants of anterior chamber abate-
ment since taking hourly objective 
measures is not feasible. Dr. Arshi-
noff said that in a study2 on intraca-
meral moxifloxacin, he and fellow 
investigators mentioned that the 
numbers would be prone to being 
updated as they got better data for 
various rates. 

In the recent study, investiga-
tors refined the numbers slightly 
and expanded on the framework. 
With more data collected for the 
drugs for the past 2 years, they 

Examining prophylactic  
intracameral antibiotics

In a recent study, investigators looked at intracameral injections of cefuroxime, vancomycin, 
and moxifloxacin to help keep endophthalmitis at bay.

Source: Steve Arshinoff, MD
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to ascribe a syndrome like this to 
an intracameral injection after a 
prolonged period, such delays have 
been seen in other syndromes, Dr. 
Mamalis noted. For example, with 
hemorrhagic occlusive retinal vascu-
litis (HORV) there is a delayed onset 
of the severe inflammatory reaction, 
which may not occur until a couple 
of weeks after surgery. “The fact that 
it’s delayed doesn’t mean that you 
can’t ascribe it to the moxifloxacin, 
but there’s no proof,” he said. “It’s 
hard to ascribe any significance to 
a one-time occurrence when we’re 
still not sure that the antibiotic is 
the cause.”

On the other hand, you can’t 
dismiss something because there 
has been a large amount of an agent 
used without an issue, Dr. Mamalis 
stressed, adding that with HORV, 
there were those who proclaimed 
that vancomycin had been used 
for 20,000 cases and this had never 
been seen. 

Overall, when it comes to 
keeping endophthalmitis at bay, Dr. 
Mamalis thinks that moxifloxacin 
has been shown to be a valuable 
medication. The intracameral dosing 
of the preservative-free moxifloxa-
cin in multiple studies has not been 
shown to cause any form of toxicity 
and certainly nothing like this BAIT 
syndrome, he stressed. “With just 
one case, we still don’t know for 
sure if it’s related to the antibiotic, 
but I would not recommend that 
surgeons consider stopping moxi-
floxacin,” Dr. Mamalis said. “I think 
it’s a valuable antibiotic to use, and 
I think study after study has shown 
that it’s safe in the small dose that 
we use in the anterior chamber fol-
lowing surgery.” EW
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cataract surgery, Dr. Donaldson said. 
“Also, there had been two stud-
ies2,3 that had shown differences in 
prostaglandin levels,” she said. “We 
wanted to confirm that and also 
look at our patients because we were 
noticing that the pupils were going 
down substantially.” Researchers 
also investigated the degree of 
pupillary miosis across various laser 
platforms in earlier studies.

Twenty patients were included 
in the study with the femtosecond 
laser only being used for the capsu-

Considering their role in 
forestalling prostaglandin 
release

C
an use of an NSAID help 
curtail prostaglandin 
release in patients un-
dergoing femtosecond 
laser capsulotomy during 

cataract surgery? A study1 in the 
Journal of Ophthalmology indicated 
that the amount of prostaglandin in 
the aqueous humor was significantly 
lower in the eyes that received an 
NSAID, according to Kendall Don-
aldson, MD, professor of ophthal-
mology, Bascom Palmer Eye Insti-
tute, Plantation, Florida.

“We broke it down just looking 
at this one component of the pro-
cedure,” Dr. Donaldson said, adding 
that the other femtosecond-related 
aspects of the procedure are so vari-
able with regard to the amount of 
energy used. They wanted to look at 
the part of that procedure that varies 
less by surgeon style.

Monitoring prostaglandin levels
Investigators were inspired to take a 
closer look at prostaglandin levels af-
ter noticing that cataract procedures 
with the femtosecond laser seemed 
to be characterized by a decrease in 
pupil size compared to traditional 

Keeping NSAIDs part of the  
femtosecond phaco picture

A mature cataract may require more energy for removal, placing the patient at higher risk for 
postoperative inflammation, including CME.

Source (all): Kendall Donaldson, MD

Small pupil in a diabetic patient, at higher risk for CME Patient with pupillary miosis induced by femtosecond laser pretreatment of the lens during 
cataract surgery

lotomy creation. Of the 20 patients, 
10 had pretreatment four times a 
day with the nonsteroidal generic 
ketorolac 3 days preoperatively, Dr. 
Donaldson said.

Investigators observed pupillary 
miosis in most patients undergoing 
femtosecond cataract surgery. “The 
miosis was more pronounced in the 
patients who did not have pre-
treatment with a nonsteroidal,” Dr. 
Donaldson said. “Also, the levels of 
prostaglandins were much lower in 
the patients who were pretreated.” 

This was consistent with the litera-
ture, where it has been established 
that pretreatment with a nonsteroi-
dal before cataract surgery can help 
give a more dilated pupil.

Omidria (Omeros, Seattle), 
which includes the NSAID ketorolac 
as well as phenylephrine, is FDA 
approved for use during cataract 
surgery, and could be included in 
future studies as researchers try to 
prevent miosis in patients receiving 
femtosecond laser treatments, Dr. 
Donaldson said. 

“We’re trying to figure out how 
to avoid miosis because it can in-
crease the risks of cataract surgery,” 
Dr. Donaldson said, explaining that 
physicians want to avoid introduc-
ing a new complication with fem-
tosecond technology, which could 
offer safety benefits. To avoid a 
potential downside, investigators are 
trying to find better ways to prepare 
these patients, she said.

“I think we have to have a way 
to keep the pupils dilated for femto-
second cataract surgery, whether it 
be pretreatment or something like 
Omidria during cataract surgery,” 
Dr. Donaldson said. “We have to 
find a way to reduce the prosta-
glandin release so we don’t get that 
pupillary miosis. Our goal is to make 
the surgery as safe as possible.”
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3. Schultz T, et al. Prostaglandin release 
during femtosecond laser-assisted cata-
ract surgery: main inducer. J Refract Surg. 
2015;31:78–81.

Clinical implications
When performing cataract surgery, 
Dr. Donaldson typically uses Ilevro 
(nepafenac, Novartis, Basel, Swit-
zerland), prescribing the once-a-
day agent for 3 days prior. In cases 
where insurance doesn’t allow for a 
brand-name product, she prescribes 
generic ketorolac, which must be 
administered four times a day and 
can dry the eye, she noted. “We 
would like to use Omidria, however, 
it has been difficult because we’re 
a hospital-based academic practice 
and there are some financial issues 
involved in bringing this into a hos-
pital setting. However, we’re work-
ing to overcome these barriers,” Dr. 
Donaldson said. “But I think in an 
ambulatory surgical setting, I would 
be using Omidria during my cases.” 

While the trend around the 
country has been to use less drops 
both before and after cataract sur-
gery, Dr. Donaldson thinks NSAIDs 
still very much have a role. “It 
has been shown that preoperative 
topical antibiotics are not helpful, 
but I think we need to maintain 
the preoperative treatment with 
nonsteroidals even if we stop the 
pretreatment with antibiotics,” she 
said. “I think there still are many 
good reasons to use nonsteroidals, 
including the pupillary issues, the 
potential prevention of CME, and 
the pain-relieving aspect of it.”

Practitioners need to be espe-
cially diligent with femtosecond 
patients for several reasons, Dr. 
Donaldson continued. First, their 
expectations are higher. Second, 
there is the effect of the femtosec-
ond laser that causes the pupils to 
decrease in size. “This could poten-
tially be changing the risk profile 
of surgery in the patients with the 
highest expectations,” she said. “Of 
course, we want the best outcomes 
for everyone, but achieving it in 
this group of patients is especially 
crucial.” EW

References
1. Diakonis VF, et al. The effect of NSAID 
pretreatment on aqueous humor prosta-
glandin E2 concentration in eyes undergoing 
femtosecond laser-assisted capsulotomy. J 
Ophthalmol. 2018;2018:1891249.
2. Schultz T, et al. NSAID pretreatment inhibits 
prostaglandin release in femtosecond laser- 
assisted cataract surgery. J Refract Surg. 
2015;31:791–4.

Strength.

COMPLEX CASE MIX.

RENOWNED CLINICIANS.

DISTINGUISHED FACULTY.

GLOBAL ENGAGEMENT.

CUTTING-EDGE TECHNOLOGY.

DIVERSE SURGICAL TRAINING.

EYE-ONLY EMERGENCY ROOM.

MENTORSHIP AND CAMARADERIE.

840 Walnut St., Philadelphia, PA 19107 
willseye.org  |  877.289.4557Believing is Seeing

*Based on a Doximity clinical reputation survey for 2018-2019.

Voted #1 ophthalmology residency program 

in the United States.*



EW CATARACT38 March 2019

Presentation spotlight

by Stefanie Petrou Binder, MD, EyeWorld Contributing Writer

explained that the younger the 
eye, the greater the threat of visual 
obscuration.

In a different study that Dr. 
Vasavada performed involving 
VAO after cataract surgery and 
hydrophobic IOL implantation in 
pediatric patients less than 1 year 
of age, nearly 25% of the operated 
eyes of infants required a second-
ary surgical procedure for VOA. He 
found the rate was higher in female 
infants’ eyes but did not differ be-
tween IOLs. The data indicated that 

significant VAO noted in 32 eyes 
(45%) and none in 39 eyes (55%). 
The patients underwent second-
ary membranectomy and Nd:YAG 
laser capsulotomy was done in 
31 eyes (43.6%), while in 40 eyes 
(56.4%) it was not required. The 
mean duration from surgery to the 
secondary procedure was 22.31 ± 
11.26 months; the median duration 
to the secondary procedure was 21 
months. Six eyes (8.45%) needing a 
secondary procedure were younger 
than 1 year of age. Dr. Vasavada 

interventions, and retinal detach-
ment. Visual outcome was noted by 
the best spectacle corrected visual 
acuity.

The mean preoperative axial 
length was 21.1 ± 2.75 mm in the 
study eyes, the mean IOP was 13 
± 2.41 mm Hg, and the horizontal 
corneal diameter was 11.1 ± 0.94 
mm, which were all within the 
normal range, he said. Additional 
patient information included:
• Mean patient age at surgery: 33 ± 

30 months (range 2–111 months 
or 12 years)

• Mean follow-up duration: 126.7 ± 
19.7 months (roughly 10 years) 

• Median follow-up duration: 121 
months (10 years)

• Children younger than 1 year of 
age at time of surgery: 32 eyes of 
17 patients (45%)

• Children 6 months old or younger 
when operated: 20 eyes of 10

• Patients with unilateral cataract: 3 
• Patients with bilateral cataract: 34
• Female patients: 14
• Male patients: 23 

Cataracts among the study pop-
ulation varied morphologically. 
• Lamellar cataracts: 40% 
• Mixed morphology: 31% 
• Membranous cataracts: 16% 
• White cataracts: 12% 
• Posterior polar/posterior subcap-

sular cataracts: 1% 
Dr. Vasavada reported that 

almost 50% of the eyes had squint 
preoperatively, observed in 34 eyes 
out of the total of 71 eyes and 
absent in 37 eyes. Nystagmus was 
present in 16 eyes and absent in 55 
eyes.

Intra- and postop complications
None of the eyes demonstrated 
major intraoperative complications. 
Posterior capsule plaque was noted 
in 3 eyes (4.2%) and preexisting pos-
terior capsule defect was seen in 8 
(11.2%). Vitrectomy was performed 
in 42 of the eyes (59.1%). The cri-
teria for vitrectomy was patient age 
under 3 years, inadvertent vitreous 
face disruption, or the inability to 
perform laser capsulotomy in a child 
more than 3 years of age.

Despite vitrectomy, visual 
axis obscuration was seen, with 

Follow-up data reveal 
single piece in-the-bag IOL 
implantation in pediatric 
patients is safe, effective

S
tudy outcomes on pedi-
atric patients with im-
planted single piece IOLs 
are now available to help 
physicians understand the 

risks and benefits of IOL implanta-
tion in very young eyes.

According to the 10-year out-
comes, in-the-bag implantation of 
a single piece hydrophobic acrylic 
AcrySof IOL (Alcon, Fort Worth, 
Texas) is safe and effective in the 
long term, with good uveal and 
capsular biocompatibility. Shail 
Vasavada, DO, Ahmedabad, India, 
one of the study’s co-investigators 
who presented the work at the 36th 
Congress of the European Society 
of Cataract and Refractive Surgeons 
(ESCRS), reported that visual axis 
opacification (VAO) in pediatric 
patients will usually become evident 
within 3 years of surgery and that 
glaucoma was more likely to devel-
op in patients operated at a younger 
age, especially under the age of 1.

Long-term pediatric study
The study evaluated the long-term 
outcomes of in-the-bag single piece 
hydrophobic acrylic IOL implan-
tation following congenital and 
developmental cataract surgery. The 
retrospective, observational case 
series of 71 eyes (37 patients) un-
dergoing cataract surgery included 
cases with at least 10 years of post-
operative follow up. It excluded eyes 
with microcornea, microphthalmos, 
and any co-existing ocular morbidi-
ty. The single surgeon implemented 
a standardized surgical technique 
involving manual anterior capsulor-
hexis, bimanual irrigation/aspira-
tion, manual posterior capsulorhex-
is, limbal anterior vitrectomy, and 
the implantation of the in-the-bag 
single piece AcrySof IOL SA60AT.

Dr. Vasavada assessed outcomes 
over 10 years. At the final follow-up 
visit, postoperative complications 
were divided into: glaucoma, visual 
axis obscuration, secondary surgical 

Pediatric IOLs: 10 years on

The study evaluated the long-term outcomes of in-the-bag single piece hydrophobic acrylic 
IOL implantation following congenital and developmental cataract surgery.

Source: Shail Vasavada, DO
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surgery for VAO was required later 
in eyes with SN60WF IOLs (Alcon) 
than in eyes in which other AcrySof 
IOLs were used.1

Regarding glaucoma develop-
ment in this study group, 4 eyes of 3 
patients developed glaucoma during 
the entire length of the follow-up 
period. The mean age at surgery for 
eyes developing glaucoma was 6.76 
months. The glaucoma was well 
controlled with medications until 
the time of the last follow up, and 
none of the patients required any 
surgery.

None of the eyes in this series 
developed retinal detachment by 
the time of the 10-year follow up, 
and there was no incidence of IOL 
dislocation.

Retinal detachment was 
estimated at 5.5% within the first 
10 years after cataract surgery in 
children with no known ocular and 
systemic anomalies, according to 
a recent retrospective consecutive 
interventional case series of 481 
eyes of 295 children aged below 16 
years who underwent lensectomy, 
posterior capsulorhexis, and anterior 
vitrectomy combined with IOL im-
plantation with a median follow up 
of 66 months. The risk of retinal de-
tachment significantly increases in 
male patients, myopic patients, and 
intellectually disabled children, the 
authors of the study maintained.2 

In the current study, all of the 
eyes showed significant visual im-
provement from baseline. The visual 
acuity outcomes demonstrated a 
mean BSCVA of 0.44 ± 0.22 logMAR. 
The mean spherical equivalent of 
refraction was –0.62 ± 1.59 (range: 0 
to –6.25 D), which meant a reason-
ably good prediction of the IOL 
power.

Axial length measurements 
showed the expected change of 
growing pediatric eyes. The preop-
erative axial length was 21.1 ± 2.75 
mm, and postoperatively it was 23.7 
± 2.62 mm. EW
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Study highlights the 
factors affecting cataract 
operating time among 
trainees and consultants 

T
he high volume of cataract 
cases at surgical centers re-
quires cataract surgery to be 
quick and efficient. Accord-
ing to a study presented at 

the 36th Congress of the European 
Society of Cataract and Refractive 
Surgeons (ESCRS), one-third of all 
cataract surgeries are now being 
done by trainees, leading to longer 
mean operating times and elevating 
the necessity for solid training and 
well-structured OR management. 
Assigning less complicated cases to 
trainees saves time and effort.

“At all levels, including junior 
trainees, the mean operating time 
for cataract surgery is up to 30 
minutes in uncomplicated cataract 
cases. Highly complex cataract cases 
will modestly increase operating 
times, but fortunately, they are 
limited in occurrence,” said Paul 
Nderitu, MBChB, an intermediate 
fourth-year trainee in London, U.K., 
who reported the outcomes of a 
study he performed. 

New study 
Dr. Nderitu and Paul Ursell, con-
sultant cataract surgeon, Epsom 
and St Helier NHS Trust, analyzed 
operation times in a study1 that 
combined electronic records from 
two databases from January 2011 
to December 2016 for patients who 
had undergone primary cataract 
surgery performed by consultants 
and first- to sixth-year trainees. The 
cases involved standard phacoemul-
sification 2.0/2.2 mm and the 
implantation of injectable lenses. 
Patients who had combined proce-
dures were excluded as were surger-
ies performed by surgeons who had 
performed less than 50 surgeries 
(<0.5% of the database).

Operating time was defined 
as the time between the patient 
entering and leaving the operating 
room, which included preoperative 
check, draping, phacoemulsifica-
tion, IOL implantation, and undrap-
ing, omitting anesthesia and surgery 
setup time. “Our definition of 
operating time is time out of surgery 
minus the time into surgery, which 
captures the full event. The main 
variable is the phacoemulsification 
time, which is quite consistent with 

and particular to each individual 
surgeon. We looked at many other 
factors that can influence the oper-
ating time as well,” Dr. Nderitu said. 

The study identified 11,067 cat-
aract cases that fit the search criteria 
with operating times specified in 
9,552 of them (86.3%), which were 

included in the analysis. Operating 
times reflected the surgeon’s experi-
ence, as expected. Dr. Nderitu found 
the mean times for cataract surgery 
to be: 
• Consultant: 19 minutes
• First- to second-year trainees:  

30 minutes

• Third- to fourth-year trainees:  
27 minutes

• Fifth- to sixth-year trainees:  
24 minutes 

Dr. Nderitu and Mr. Ursell 
devised a comprehensive cataract 

The 30-minute cataract 
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surgery complexity score system for 
the selection of appropriate cases 
for trainees, using evidence based, 
validated risk factors for posterior 
capsule rupture, patient specific 
factors, and complexity stratifica-
tion recommendations to minimize 
complications, optimize outcomes, 
and maximize patient safety. A com-
plexity score of 0–1 signified low 
case complexity, 4–7 intermediate, 
8–9 high, and ≥10 very high surgical 
complexity, which was seen less 
frequently. “We noticed that con-
sultants’ operating times were fairly 
consistent until reaching very high 
scores before there was an increase 
in operating time. Three-quarters 
of patients fall within the low to 
intermediate scoring range while a 
patient with pseudoexfoliation, an 
only eye, or white cataract would 

fall in the high scoring range. Most 
of the high complexity cases were 
performed by consultants. Trainee 
operating times, although more 
variable as trainees rotated year by 
year, also remained fairly consistent 
with increases in operating times 
seen at scores ≥8,” Dr. Nderitu said.

Factors associated with 
operating times
Pupil size can slow down operat-
ing times, particularly among less 
experienced surgeons. “We looked 
at large pupils compared with 
small pupils and noted that even 
in our consultant group, there was 
an increase in the mean operating 
time in small pupil cases, which was 
expected,” Dr. Nderitu said. “For 
junior trainees in their first 2 years 

of training, we see a small decrease 
in operating time, probably because 
the consultant takes over and is able 
to complete it more quickly. There 
was a slightly higher operation time 
compared to consultants among the 
other, more experienced trainees 
who can do their own small pupil 
cases. In cases involving a pupil 
expanding ring, we observed about 
a 4-minute increase in operating 
time for consultants and 6 minutes 
for trainees.2 We noted a bigger 
increase in operating time in cases 
using iris hooks, which have to be 
put in individually, adding anoth-
er mean 14 minutes to surgery for 
consultants and about 24 minutes 
for trainees. Capsular tension rings 
can add a mean 5 minutes to the 
surgical time.” 

According to his data, the main 
complication that affected surgical 
time was posterior capsule rupture. 
“This can double your operating 
time regardless of who you are. 
But for consultants, starting at 
~17 minutes of operating time, it 
can increase to 30 or 40 minutes, 
depending on the situation. When 
trainees are involved or helping to 
manage the complication, operation 
times can extend beyond 1 hour, 
which has also been published in 
the literature,” Dr. Nderitu said.

Temporal study data reveal 
a small decrease in individual 
consultant operating times from 
21 minutes to 18 minutes over 5 
years (2011–2016), including lower 
standard deviations, revealing an 
increase in efficacy through more 
highly standardized operative pro-
cedures. This fact is also reflected 
by the faster operating times seen 
among trainees, despite the fact that 
trainees only spend 1–2 years in this 
placement. 

“Overall, I think what’s en-
couraging is that even the most 
junior trainees take 30 minutes to 
complete the whole procedure. In 
uncomplicated cases, we should not 
discourage juniors from operating. 
The cataract complexity score sys-
tem is a useful tool for the stratifica-
tion of case complexity and for the 
appropriate case selection to match 
trainee experience,” he said. “Cata-
ract surgery is the most frequently 
performed elective operation in the 
U.K. with around 400,000 cataract 
procedures per year in England 
alone. There are limited data in the 
literature on the factors that influ-
ence or are associated with operat-
ing time in cataract surgery, which 
this study delineates. We need to 
continue to define these factors 
among trainees and consultants as 
well as the trends we see over time,” 
Dr. Nderitu said. EW
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The 30-minute continued from page 43

This figure shows that the mean operating time (in uncomplicated, topical, or sub-Tenon’s cases) decreased by approximately  
3 minutes among consultants with similar trends in trainee groups between 2012 and 2016. The findings of decreasing operating 
time among consultants who would not vary year on year supports the hypothesis that phacoemulsification cataract surgery is  
becoming more time efficient.

Source: Paul Nderitu, MD

This figure shows that in cases with a topical or sub-Tenon’s anesthetic and no intraoperative complication, an increase in the 
cataract complexity score did not result in an increase in operating time, with the exception of high complexity scores. 
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ations rather than practical, clinical 
situations. “But it has been tremen-
dously helpful in our understand-
ing of what happens at night,” she 
acknowledged. 

There is also Icare Home 
(Icare, Raleigh, North Carolina), an 
FDA-approved, externally applied, 
at-home tonometer operated by the 
patient with data retrieved by the 
healthcare provider. This device, 
though not continuous, allows pa-
tients to collect several IOP measure-
ments throughout a time period as 
directed by their physician. 

The ideal continuous IOP 
monitoring device would come in 
two iterations, Dr. Sit said. He said a 
non-invasive, well-tolerated mon-
itoring device, like a contact lens, 
could be useful to learn more over 
a short time frame (days) about IOP 
patterns in glaucoma suspects or 
those in early stages of the disease 
who are not surgical candidates. For 
patients with established glaucoma, 
physicians want a more permanent 
monitoring device that could help 
detect risk of progression, and pro-
vide alerts if certain pressure thresh-
olds are crossed, Dr. Sit said. 

There has been a lot of work on 
this latter front thanks to advanc-
es in extreme miniaturization of 
electronics in order to produce a 
biocompatible sensor that needs 
little calibration, Dr. Moster said.

“I think it could be coupled 
with cataract surgery in the form of 
a capsular tension ring or perhaps 
embedded in an implant. It could be 
used as a standalone device within 
the sclera or perhaps attached to a 
shunt or any kind of MIGS device. 
The sky is the limit as to where 
this very small, biocompatible 
device will go. It all depends on the 
amount of inflammation it might 
cause,” she said. “The goal is to have 
it as inert as possible, as small as 
possible, and to be recharged in a 
way that there is little need for the 
patient to pay attention to this. It 
will need to be easily rechargeable 
and battery friendly so that just 
sleeping at the bedside near a wire-
less charger can enable this to last 
for 10–20 years.”

Some companies making head-
way on such devices are Implandata 
Ophthalmic Products (Hannover, 
Germany) with EyeMate, which 

Devices for continuous IOP 
monitoring might not be 
that far off

I
ntraocular pressure and its 
association with glaucoma 
dates back to the 10th century, 
with more widespread recogni-
tion and understanding of this 

association becoming established in 
the 19th century.1 Since then, mea-
suring intraocular pressure to detect 
risk of progression has become stan-
dard of care for glaucoma patients 
and suspects. 

Despite its long history, there 
are still many unknowns about IOP, 
said Arthur Sit, MD, professor of 
ophthalmology, vice chair of clinical 
practice, Department of Ophthal-
mology, Mayo Clinic, Rochester, 
Minnesota. But a better under-
standing might not be far off with 
advances in the development and 
testing of continuous IOP-monitor-
ing devices.

“Right now, we only measure 
IOP a few times a year for a few sec-
onds when a patient is in the clinic 
during office hours,” Dr. Sit said, 
acknowledging that research has 
provided insight on what happens, 
generally, with IOP and circadian 
patterns. “But this still doesn’t tell 
us what happens to an individual 
patient’s IOP during activities of 
living.”

Marlene Moster, MD, professor 
of ophthalmology, Sidney Kimmel 
Medical College at Thomas Jeffer-
son University, Philadelphia, said 
one of the remaining mysteries in 
understanding glaucoma is IOP 
over time. What happens at night? 
What happens during exercise? Is 
it the same in every patient? What 
is the patient’s response to a medi-
cation change or surgery? These are 
all questions that continuous IOP 
monitoring could provide. And, ac-
cording to Dr. Moster, a device that 
could truly provide this information 
is not far off.

Only one device—Triggerfish 
(Sensimed, Lausanne, Switzerland) 
—is currently approved by the 
U.S. FDA to provide some of these 
insights. The 24-hour contact lens 
monitoring device, however, does 
not measure IOP directly, rather 
ocular volume change. Dr. Moster 
also said she thinks Triggerfish is 
tailored more toward research situ-

Imagining the future of IOP monitoring

March 2019

ICare Home is a portable tonometer that allows patients to measure their IOP at home during 
several parts of the day/night as prescribed by their ophthalmologist.  

Source: ICare USA

Triggerfish is an external contact lens that is the only FDA-approved, wearable device for 
continual monitoring, but it does not directly measure IOP.

Source: Sensimed
continued on page 47
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is CE marked in Europe, and Qura 
(Boston) with QSmart. Implandata is 
currently in clinical trials with a new 
suprachoroidal device, with the first 
successful implantation in human 
patients occurring in December 
2018. This device would be im-
planted as part of glaucoma filtering 
surgery. QSmart, which is still in 
development and testing in animal 
models, is 2.8 mm.

When asked how he thought 
continuous IOP monitoring could 
change clinical care, Kaweh Man-
souri, MD, professor of ophthalmol-
ogy, University of Colorado, Denver, 
and Montchoisi Clinic, Lausanne, 
Switzerland, took it a step back. 

“Initially, it may not change so 
much because we need to learn how 
to interpret that data. We are used 
to very few data points in glauco-
ma management when it comes to 
IOP,” he said. “There will be a period 
where prospective studies have to 
be conducted to understand IOP 
variations, then we will be able to 
assess continuously and accurately 
how these IOP variations affect this 
patient’s glaucoma management.”

However, one can imagine 
uses for such technology, such 
as assessing the effect of therapy. 
“Let’s say Mrs. X has a sensor in 
her eye and the IOP is higher than 
the doctor would deem safe for her 
optic nerve,” Dr. Moster said. “They 
would change the therapy and be 
able to assess with accurate pressure 
readings day and night whether the 
IOP lowering meets the goal that 
was predetermined by the physician. 
The same would hold true for surgi-
cal procedures.”

A secondary effect of contin-
uous IOP monitoring could be a 
reduction in patient visits because 
they would no longer need manu-
al tonometry. This could result in 
not only time saved on the part of 
the patient and physician but cost 
savings as well.2 This could be a 
double-edged sword, Dr. Moster said. 
“You want patients to come in to re-
new their medications, to know you 
are still quite interested in how they 
are doing. You can’t do it completely 
from afar,” she said. 

Until continuous IOP monitor-
ing devices are easily available and 
more widespread, Dr. Moster said 
she doesn’t foresee the pattern of 
decision making changing among 
ophthalmologists caring for glau-
coma patients. She does, however, 
expect continuous IOP monitoring 
devices that could dramatically 
change this decision-making process 
to start becoming available within 
the next 5 years. 

“People have been talking  
about continuous IOP monitoring 
for decades,” Dr. Sit said, “but I 
think we are on the cusp of having 
some things that will be clinically 
useful.” EW
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malignant glaucoma after CLE (n=1) 
and laser PI (n=2); macular edema 
in CLE (n=5) and laser (n=3); IOP 
spikes after CLE (n=2) and laser 
(n=5); and postoperative inflamma-
tion in the CLE group (n=5) and in 
the laser group (n=1). 

“One major limitation is that 
CLE in angle closure is technical-
ly challenging due to short axial 
lengths in these eyes, shallow AC, 
and low endothelial cell count. We 
could imagine potentially severe 
complications in the hands of less 
experienced surgeons than those 
involved in the study, such as PC 
rupture, endophthalmitis, endothe-
lial cell loss, macular edema, and 
malignant glaucoma. PC rupture 
and endophthalmitis are decreasing 
over time thanks to our better tech-
niques and use of antibiotics. But  
in this group of challenging cases,  
it can be a concern,” Dr. Sunaric- 
Megevand said.

Other study limitations include 
the definitions used for PAC and 
PACG and the fact that the study 
did not look at subtypes. “Plateau 
iris was not considered and we know 
that lens extraction does not always 
resolve the problem in these cases. 
Also, gonioscopy data were lacking, 
with the degrees of appositional and 
synechial angle closure not reported 
in most participants,” she noted.

“This excellent study has shown 
that clear lens extraction has better 
efficacy and cost-effectiveness than 
laser PI in PAC and PACG eyes. More 
randomized studies are needed that 
include other subtypes of AC/ACG 
and for other states of the disease. 
I would recommend CLE for PAC/
PACG after weighing the risk/ben-
efit in your own environment and 
according to your own skills and 
the patient’s individual needs,” Dr. 
Sunaric-Megevand said. EW
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was GBP 14,284 per QALY gained for 
CLE versus laser PI.

In terms of secondary end-
points, the application of topical 
medication was much lower after 
lens extraction than after laser: 0.4 
± 0.8 medications in the CLE group 
compared to 1.3 ± 1.0 medications 
in the laser group. This reflected a 
21% use of topical drops in CLE eyes 
compared to 61% in laser PI eyes.

PACG, if uncontrolled with 
medication, needs trabeculectomy, 
which can have serious complica-
tions. Trabeculectomy was per-
formed postoperatively in one of the 
CLE eyes and in six of the lasered 
eyes. Visual fields were similar 
between the two groups, with 24 
CLE patients and 30 laser PI patients 
showing worse visual field results by 
the end of the study. 

Study limitations
“CLE is superior to laser PI for PAC 
and PACG and should be con-
sidered as an option for first-line 
treatment, according to the study 
authors. The study, however, has 
certain strengths and limitations,” 
Dr. Sunaric-Megevand said. “While 
EAGLE has the strength of being a 
multicenter trial with a pragmat-
ic, prospective, longitudinal study 
design that considers QoL, which is 
not often a primary outcome mea-
sure, along with a large sample size 
and strictly applied protocols, it has 
limitations, such as potential sam-
pling bias. During recruitment, 48% 
of patients were excluded, while 
others did not choose to participate 
because they did not want CLE but 
preferred laser. Furthermore, QoL is 
based on patient perception not on 
the real state of AC/ACG. The study 
excluded severe PACG patients and 
included PAC only if the IOP was 
greater than or equal to 30 mm Hg, 
which represents the minority of pa-
tients within this group,” she said.

It is noteworthy that all of the 
surgeons involved in the EAGLE 
study were highly specialized, Dr. 
Sunaric-Megevand said. Intraopera-
tive complications in the CLE group 
included: two posterior capsule 
ruptures, two iris prolapses, one case 
of vitreous loss, and one broken 
haptic. In the laser PI group, there 
were 16 cases of bleeding. Postop-
eratively, the surgeons experienced: 
flat anterior chamber in the CLE 
group (n=2) and laser group (n=1); 

Patients with advanced, symptomat-
ic cataract were excluded, as well as 
individuals with glaucoma (MD<–15 
dB or C/D>0.9) or those who had 
experienced a previous acute angle 
closure attack, had previous laser 
or ocular surgery, or any increased 
surgical risk.

Primary and secondary 
endpoints
Primary endpoints of the EAGLE 
study included the European QoL-5 
Dimensions questionnaire (EQ–5D) 
score for health-related questions, 
IOP, and cost-effectiveness. CLE ex-
ceeded peripheral LI for all primary 
endpoints. The mean health status 
score (QoL-5 questionnaire score) 
was significantly better after clear 
lens extraction than after peripheral 
laser at 36 months. The difference 
in change between the two groups 
from baseline to 36 months was 
0.052 (95% CI 0.015–0.088; p=.005). 

IOP outcomes in clear lens eyes 
were lower (16.6 mm Hg ± 3.5 mm 
Hg) than that achieved in the laser 
PI group. The difference between 
the two groups after the 3-year fol-
low-up time period was significant 
but not large, at –1.18 mm Hg in 
favor of CLE (95% CI –1.99 to –0.38; 
p=.004).

“One of the major mechanisms 
of PAC or PACG is the age-related 
growth of the lens, and therefore, it 
is not surprising that IOP has been 
successfully lowered in our glau-
coma patients following cataract 
surgery with lens extraction,” Dr. 
Sunaric-Megevand said. “Several 
studies have shown that cataract 
surgery by itself may lower IOP.”

Cost-effectiveness results were 
also better in CLE eyes compared 
to standard care eyes and likely to 
improve with longer follow up, 
according to the study authors. The 
incremental cost-effectiveness ratio 

Surgeon discusses pros 
and cons of the EAGLE trial 

C
lear lens extraction (CLE) 
demonstrated improved ef-
ficacy over peripheral laser 
iridotomy (laser PI), with 
a significant reduction in 

topical medications or surgical treat-
ment 36 months postoperatively, 
and was more cost effective, accord-
ing to the results of the Effectiveness 
of Early Lens Extraction for the 
Treatment of Primary Angle-Closure 
Glaucoma (EAGLE) trial,1 which 
compared the outcomes between 
these two procedures in newly diag-
nosed primary angle closure (PAC) 
patients. According to Gordana 
Sunaric-Megevand, MD, Geneva, 
Switzerland, ophthalmologists need 
to exercise caution interpreting 
results.

“The EAGLE study is a well-de-
signed study, but we need to remind 
ourselves that the main differences 
were based on the patient-perceived 
outcomes, which were visual acuity 
and the continued use of medica-
tions,” Dr. Sunaric-Megevand said. 
“These data may be insufficient to 
be generalized to all PAC/PACG eyes. 
However, we can imagine using this 
approach in countries with high 
PAC/G prevalence, such as Asia, or 
in areas with low resources.”

The EAGLE study included 419 
individuals—155 with primary angle 
closure and 263 with primary angle 
closure glaucoma (in one patient the 
diagnosis was unknown)—enrolled 
from 30 hospitals in five countries. 
The patients were randomized by 
web-based application to receive 
either CLE (n=208) or standard care 
with laser PI and topical medication 
(n=211). They were more than 50 
years old, without cataract, and had 
either newly diagnosed PAC with 
IOP 30 mm Hg or higher or PACG. 

Making the case for 
clear lens extraction

Eye with shallow anterior chamber, narrow angles, and large lens
Source: Gordana Sunaric-Mégevand, MD
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for achieving success and in the 
number of complications were not 
statistically significant (p=.208 and 
.209, respectively).

Limitations
According to Dr. Moura–Coelho, 
the study’s limitations include: the 
small sample size, univariate analy-
sis, and the non–randomized, single 
center, retrospective study design.

“The absolute number of 
successful cases was higher in PG 
eyes and eyes requiring additional 
surgeries were lower in this group 
as well compared to eyes with SG. 
Larger, prospective studies would be 
needed to confirm our results that 
the etiology of glaucoma plays a role 
in XEN surgery outcomes and to as-
certain whether secondary glaucoma 
might be associated with surgical 
complications,” Dr. Moura–Coelho 
said. EW
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follow–up exam, which was defined 
as an IOP reduction rate (IOP–RR) of 
greater than or equal to 20% from 
baseline and an IOP of less than or 
equal to 18 mm Hg and above 5 mm 
Hg, with the need for IOP–lowering 
drugs (qualified success) or with-
out the need for drugs (complete 
success), and without reoperation 
for glaucoma including needling. 
The secondary outcome measures 
included IOP reduction, IOP–RR, re-
duction in the number of IOP–low-
ering drugs, and complications.

At 12 months post–XEN 
implantation, Dr. Moura–Coelho 
observed a significant IOP reduc-
tion in the PG group (10 mm Hg, 
p=.006), as well as a lower median 
number of drugs (–3, p=.003). The 
difference was not significant in 
the SG group (–2 mm Hg, p=.069). 
Median IOP reduction and IOP–RR 
were significantly higher in the PG 
group compared with the SG group 
(p=.039 and .039, respectively). Dr. 
Moura–Coelho noted that the dif-
ferences between the patient groups 

has demonstrated its effect on IOP 
lowering and medication reduction 
in open angle glaucoma patients, 
with a good safety profile, in a num-
ber of publications.2,3 

Study design and outcomes
Dr. Moura–Coelho’s study compared 
the safety and efficacy 1 year after 
implantation of the XEN 45 Gel 
Stent between eyes with medically 
refractory primary open angle glau-
coma (POAG) and secondary open 
angle glaucoma (SOAG). The study 
was conducted at the ophthalmol-
ogy department of Central Lisbon 
Hospital Center and reports the 
initial experience with XEN implan-
tation nationwide.

The retrospective interventional 
case series included 19 eyes of 18 
patients with mrOAG who under-
went XEN implantation. The pa-
tients were grouped into two groups 
according to glaucoma etiology: 
POAG/PG and SOAG/SG.

The primary outcome mea-
sure was success at the 12–month 

Superior performance was 
observed with the XEN 45 
Gel Stent in primary open 
angle glaucoma eyes over a 
12-month period, according 
to new study data

T
he results of a new 12–
month study1 seem to 
indicate that the etiology 
of glaucoma may influence 
the outcomes of XEN 45 

Gel Stent (Allergan, Dublin, Ireland) 
implantation surgery in glaucoma 
patients. Individuals with primary 
open angle glaucoma showed a 
higher benefit 1 year after surgery 
than those with secondary open 
angle glaucoma, according to Nuno 
Moura–Coelho, MD, ophthalmol-
ogy department, Central Lisbon 
Hospital Center, faculty of medical 
sciences, NOVA Medical School, Lis-
bon, Portugal, who presented the as 
yet unpublished study data in a talk 
he held on behalf of his study group 
at the 36th Congress of the Europe-
an Society of Cataract and Refractive 
Surgeons (ESCRS). 

“Although it is well known that 
the XEN stent reduces IOP and the 
need for pressure-reducing medica-
tions in open angle glaucoma, it is 
still unknown whether the type of 
open angle glaucoma influences or 
is a determinant of the long–term 
outcomes of XEN stent implanta-
tion. In our study, the XEN stent 
appears to have higher efficacy in 
IOP reduction in primary open angle 
glaucoma patients when compared 
with secondary open angle glauco-
ma patients,” Dr. Moura–Coelho 
said in his presentation.

The XEN 45 microinvasive 
surgical device is an FDA–approved 
implant for medically refractory 
open angle glaucoma (mrOAG). It 

Presentation spotlight 

XEN 45 Gel Stent compared in primary 
and secondary glaucoma eyes

“ Larger, prospective studies would 
be needed to confirm our results  
that the etiology of glaucoma plays  
a role in XEN surgery outcomes  
and to ascertain whether secondary  
glaucoma might be associated  
with surgical complications.”

—Nuno Moura-Coelho, MD

Members.ASCRS.org/core/user/login.aspx
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AT A GLANCE

• SMILE is now approved to correct up 
to 3 D of astigmatism. 

• A smaller incision size and new laser 
parameters are approved as well. 

• These new approvals hasten 
postoperative vision recovery and 
expand the patient population who 
are candidates for SMILE, according 
to physicians. 

• Physicians find postoperative  
enhancements rare among their 
SMILE patients.

by Liz Hillman EyeWorld Senior Staff Writer

Dry eye symptoms related to 
surgery also seem to resolve quicker 
with SMILE compared to LASIK, Dr. 
Hamilton said. He said he warns 
LASIK patients of the potential 
for dry eye symptoms for 6 to 12 
months, whereas SMILE patients 
seem to see a resolution of these 
symptoms between 1 and 3 months. 

“That’s huge. [Dry eye] is anoth-
er barrier. … The fact that we now 
have a tool that directly addresses 

LASIK,” Dr. Hamilton said. “Those 
patients used to be relegated to PRK, 
which is a fine procedure but has a 
long recovery in terms of the vision 
and is not an optimal choice for 
most patients.”

Ultimately, if a patient is an 
overall candidate for laser vision 
correction, choosing the right 
procedure for them comes down to 
the patient’s lifestyle and personal 
needs, Dr. Stahl said.

offering a dramatic advantage with 
regard to how fast the vision recov-
ers,” Dr. Hamilton said. 

Dr. Hamilton said that with 
these new parameters visual recov-
ery to 20/20 is usually 1 to 2 days, 
as opposed to 1 to 2 weeks with the 
original FDA-approved parameters.

“With the new settings, I have 
been able to lower the overall 
energy deposition by 57%. With 
this significant reduction in energy, 
dissection planes are cleaner and 
smoother, and there is less opaque 
bubble layer in the visual axis, 
which hastens the settling of the 
tissue planes. This has translated di-
rectly to faster vision recovery in my 
patients. The vast majority of my 
patients are now seeing 20/20 on 
postop day 1,” Dr. Hamilton said.

“That has made a big difference 
in terms of patient acceptance and 
the confidence of the surgeon to be 
able to recommend the procedure,” 
he added. 

In addition to bringing astig-
matic correction to a new patient 
population for SMILE, Dr. Hamil-
ton and Jon Dishler, MD, Dishler 
Laser Institute, Greenwood Village, 
Colorado, think SMILE is attractive 
to certain patients based on factors 
that have nothing to do with their 
refractive error. 

“The best candidates seem to 
be the millennial generation for a 
variety of reasons,” Dr. Dishler said, 
a few of them being less discomfort, 
fewer postop issues, and a faster 
return to all activities. “There is 
crossover [with the LASIK popula-
tion] but an additional group [seems 
to be] drawn to SMILE.” 

From a physical standpoint,  
Jason Stahl, MD, Durrie Vision, 
Overland Park, Kansas, thinks that 
LASIK and SMILE candidates com-
prise the same patient population, 
though he, Dr. Hamilton, and Dr. 
Dishler think SMILE has the ability 
to treat higher myopes.

“Now that we have the 60-de-
gree side cut incision, biomechani-
cally we are not altering the cornea 
to the level that we do with LASIK 
with a 270-degree plus incision, so 
we are able to treat higher correc-
tions in patients who we may not 
have been comfortable treating with 

Patient population for 
SMILE expanded to 
include astigmatism; 
new parameters speed 
recovery 

L
ast year, the U.S. Food and 
Drug Administration (FDA) 
approved new indications 
and modalities for small 
incision lenticule extraction 

(SMILE) that not only expanded in-
dications of the procedure but could 
result in faster visual recovery. 

In October 2018, just over 2 
years since its initial FDA approval, 
Carl Zeiss Meditec (Jena, Germany) 
announced the FDA approval of the 
ReLEx SMILE procedure to treat up 
to 3 D of myopic astigmatism. While 
this opens the procedure, which 
involves use of the VisuMax femto-
second laser (Carl Zeiss Meditec) to 
create a customized lenticule that is 
then extracted through a side pock-
et, to more patients, Rex Hamilton, 
MD, Santa Monica Eye Medical 
Group, Santa Monica, California, 
said U.S. surgeons are also now able 
to use a smaller incision size and 
other new parameters. 

“We have the smaller incision 
going from 90 degrees down to 60 
degrees, and maybe most important-
ly, we have the outside U.S. parame-
ters in terms of the spot spacing and 
energies. We are able to now widen 
the spot spacing, which allows for 
an overall lower energy deposi-
tion when we create the lenticule, 

What’s next for SMILE after new approvals

The lenticule is extracted after dissection in SMILE.
Source: Jon Dishler, MD

“ I think as we move forward and 
SMILE becomes more accepted 
and the knowledge expands in our 
patient base, we will be migrating 
more toward SMILE in the future.”

—Rex Hamilton, MD
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Still only a few years from its 
initial FDA approval, Drs. Hamilton 
and Dishler said some patients are 
coming in requesting SMILE, but Dr. 
Hamilton said they are not the ma-
jority, though he, Dr. Dishler, and 
Dr. Stahl expressed that they expect 
that to shift with time. 

“I think, in 2019, the ability to 
have the three different procedures 
available to offer patients is very 
useful,” Dr. Hamilton said. “I think 
as we move forward and SMILE 
becomes more accepted and the 
knowledge expands in our patient 
base, we will be migrating more 
toward SMILE in the future.” EW

Editors’ note: Drs. Hamilton and  
Dishler have financial interests  
with Carl Zeiss Meditec. Dr. Stahl  
has no financial interests related  
to his comments. 
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that concern is very attractive to 
patients,” Dr. Hamilton said. 

“SMILE has broad appeal, but 
it is particularly well-suited for high 
myopes with extremely good accura-
cy, certain occupational professions 
such as first responders, and sports 
enthusiasts. It also seems to be 
beneficial for dry eye, although not 
proven as an indication,” Dr. Dishler 
said, summarizing his thoughts on 
the SMILE patient population. 

On the flip side, patients who 
might be better suited to LASIK, Dr. 
Hamilton said, are low myopes. 

“It is still a bit of a technical 
challenge to dissect a very thin lent-
icule,” he said. “I would still recom-
mend LASIK at the very low end of 
myopia, but with regard to moderate 
to high myopes with up to 3 D of 
astigmatism, I am offering SMILE 
to those patients as my primary 
choice.” 

Though a laser refractive proce-
dure, like LASIK, Dr. Hamilton and 
Dr. Dishler noted a learning curve 
with SMILE. To get over this learning 
curve, Dr. Hamilton recommend-
ed working with an experienced 
mentor on your first cases, sched-
uling several back-to-back bilateral 

SMILE cases, and taking a course at 
an ophthalmic meeting. Dr. Ham-
ilton also recommended becoming 
familiar with the VisuMax laser by 
performing several dozen LASIK flap 
cases before moving on to your first 
SMILE cases. 

“The other key point with 
SMILE is … we are treating the 
refractive error with this procedure, 
so the centration of the SMILE lent-
icule is significantly more critical 
than the centration of the LASIK 
flap,” Dr. Hamilton said, noting that 
he uses a printout from the Galilei 
topographer (Ziemer, Port, Swit-
zerland) to show centration on the 
visual axis, which he uses as a visual 
representation of where he wants 
to see the fixation target within the 
pupil while centering the eye with 
the VisuMax laser. 

Take your time with your early 
SMILE cases, Dr. Hamilton said, 
stressing that speed with this proce-
dure will come with experience. 

“It’s amazing how fast it can 
be, but taking your time initially is 
important. It’s amazing with each of 
your first 20 to 30 cases how much 
more you see with each case with 
regard to instrumentation, bubble 

pattern, depth, and tactile feed-
back. All of those things are new, so 
taking your time is very important,” 
he said. 

In terms of the new modalities, 
Dr. Stahl said if you are experienced 
in treating spherical corrections 
with the larger incision, there is 
not much of a difference to adding 
astigmatic correction or going to a 
smaller incision. “There are ad-
vantages in marking the cornea in 
helping alignment of the treatment 
… but aside from that, it’s essential-
ly the same procedure,” he said. 

Though the need for post-
SMILE enhancement is rare—in the 
nearly 2 years and nearly 300 cases 
he has performed, Dr. Hamilton has 
performed one enhancement—there 
are options. He used PRK in this 
case, but said very thin flap LASIK is 
an option as well. However, he cau-
tioned that given the required 120 
µm cap thickness for SMILE in U.S. 
cases, you need to be careful with 
a LASIK enhancement on a SMILE 
cap. Dr. Stahl has also only per-
formed one enhancement in his 2 
years with SMILE, also using surface 
ablation in this case.

Older laser settings with spots closer together and higher overall energy deposition leads to 
a “fluffy” lenticular side cut (small arrow) and a large amount of opaque bubble layer (OBL) 
in the visual axis (large arrow).

Source: Rex Hamilton, MD

Newer laser settings with spots further apart and lower overall energy deposition leads  
to “clean” lenticular side cut (small arrow) and a small amount of OBL in the visual axis 
(large arrow).

Source: Rex Hamilton, MD
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• Approval of the Visian Toric ICL in 
the U.S. provides another vision 
correction option for high myopes 
with astigmatism.

• Use of the lens can potentially give 
a “wow” factor to patients and help 
protect the cornea.

• Sizing and alignment require 
different finesse and technique 
than a traditional IOL.

• Surgeons should let patients know 
how their visual quality will be 
different with the ICL, especially if 
the patient has used a scleral or 
gas permeable contact lens before.

by Vanessa Caceres EyeWorld Contributing Writer

stable quality of vision,” said Erik 
Mertens, MD, Medipolis, Antwerp, 
Belgium. 

Best candidates
U.S.-based surgeons are still tweak-
ing their recommendations for who 
is best suited for the lens.

Paul Dougherty, MD, clinical 
instructor, Jules Stein Eye Institute, 
University of California, Los Ange-
les, finds that the best candidates for 
the toric ICL are those with more 
than a diopter of cylinder and a re-
fraction of more than –8 D. “I think 
patients who are a –8 D benefit from 
an ICL over LASIK because of the 
sharper vision, having the correc-
tion closer to the nodal point, and 
the contrast sensitivity at night is 
better in the moderate myopes.”

Gregory Parkhurst, MD, San 
Antonio, recommends starting with 
the “low-hanging fruit” of patients 
who do not qualify for laser vi-
sion correction (LVC). He gave the 
example of a patient he recently saw 
for a consultation who was a –16 
D. The toric ICL ranges from –3 to 
–16 D so the patient will have the 
highest correction possible, but she 
likely will be able to drive herself to 
the day 1 postop appointment, and 
there will be no tissue removal or 
altering, Dr. Parkhurst said. 

Correction in these patients 
often provides a “wow” factor that 
is associated with higher patient 
satisfaction, surgeons said.

After starting with non-laser 
candidates, Dr. Parkhurst found that 
choosing an ICL (including a regular 
ICL before the toric was available) 
has become a top-line solution even 
in patients who qualify for LVC. He 
cited his own research that found 
slightly better night vision quality 
in patients who had ICLs versus 
LASIK, although both groups per-
formed better than in their glasses.1

There is another advantage that 
Dr. Parkhurst sees. 

“Doing phakic IOLs preserves 
the cornea for future milestone de-
velopment, such as presbyopia in a 
patient’s 40s and 50s and a cataract 
later on,” he said.

Dr. Parkhurst will add a per-
sonal touch when necessary by 

Now approved in the U.S., 
toric ICL offers a correction 
option for high myopes 
with astigmatism

A
pproval of the Visian To-
ric Implantable Collamer 
Lens (ICL, STAAR Surgi-
cal, Monrovia, California) 
in the U.S. gives refractive 

surgeons another option to correct 
high myopia and astigmatism.

The toric ICL was approved by 
the U.S. Food and Drug Administra-
tion in September of last year and 
became available to surgeons in the 
fall. 

“We have been anxiously await-
ing the approval for many years,” 
said Lance Kugler, MD, Omaha, 
Nebraska. Before the approval, 
the typical surgical option for Dr. 
Kugler’s patients with high myopia 
and astigmatism was treating the 
myopia with an ICL and the astig-
matism with a corneal procedure 
such as LASIK. Although effective, 
“many patients are not candidates 
for LASIK, and the staged procedure 
adds logistical complexity, so an 
all-in-one solution is a welcome 
addition to our vision correction 
surgical options.” 

“Being able to correct myopia 
and astigmatism with a phakic IOL 
does not compromise the integri-
ty of the cornea, does not induce 
dry eye, and gives excellent and 
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challenges, especially at first. Here 
are some tips that seasoned sur-
geons shared to make ICL use more 
seamless.

1. Practice alignment with the 
astigmatism. “The toric ICL re-
quires a slightly different mindset 
than a toric IOL because the latter is 
correcting only the corneal astigma-
tism whereas the ICL is treating the 
refractive astigmatism,” Dr. Kugler 
said. “Though the majority of refrac-
tive astigmatism arises from the cor-
nea, the alignment of the ICL may 
be slightly different than the axis of 
cylinder seen on topography.”

Dr. Mertens marks the horizon-
tal axis of the cornea in a supine 
position so the toric ICL can be 
aligned accordingly to rule out cy-
clotorsion errors when the patient is 
lying on the operation table.2

2. Size appropriately. “Proper mea-
surements are critical to selecting 
the right size of the Visian ICL,” Dr. 
Dougherty said. He has a published 
nomogram based on sulcus-to-sul-
cus measurement to properly size 
the lens.3 “There are four sizes to 
choose from, and using ultrasound 
biomicroscopy [UBM], my sizing 
is more accurate than any other 
technique available,” he said. He 
also still uses the Online Calculation 
and Ordering System from STAAR 
Surgical for spherical and astigmatic 
power calculation. 

Dr. Parkhurst also uses UBM 
technology to measure sizing. “The 
UBM has been an important tool to 
get the sizing right,” he said.

3. Stay aware of potential sizing 
mishaps. Sizing of the ICL is the 
biggest challenge of the lens, ac-
cording to Dr. Parkhurst, noting that 
a too big lens could lead to IOP ris-
es, pupillary block, or angle closure. 
“In the first 24 hours, the surgeon 
needs to have their cell phone on 
and if the patient has pain, nausea, 
or a headache, they should call 
immediately. This usually indicates 
the ICL was oversized and that the 
angle is closed,” he said. If the ICL is 
too small and not sufficiently in the 
sulcus, the ICL is at risk of rotation. 
“I tell my patients it’s like Goldi-
locks. The sizing needs to be just 
right,” Dr. Parkhurst said.

4. Consider vertex distance of the 
refraction. This may not be im-
portant with lower myopes, but it 
can make a difference with higher 
myopes, Dr. Parkhurst said. “That 
subtle 1 or 2 mm of distance can 
throw things off significantly,” he 
said. “We often employ a contact 
lens overrefraction, so let’s say 
someone is –12 D, we’d put in a –10 
lens and refract to –2 from there. 
That minimizes the effect of vertex 
to get the refraction right.”

5. Eliminate dry eye in advance. 
This can help exclude refractive 
errors, said Dr. Mertens, who also 
uses anterior and posterior corneal 
topography to reduce the chance of 
surgical surprises.

6. Educate patients in advance on 
visual quality. Patients with kera-
toconus or subclinical keratoconus 
may still have some astigmatism, 
Dr. Kugler said. If these patients are 
used to wearing scleral or gas per-
meable contact lenses, they may be 
dissatisfied with the toric ICL visual 
quality. Let patients know about this 
potential outcome, and tell them 
that they may not be able to wear 
these lenses after implantation.

One additional pearl
In addition to the surgical learning 
curve, Dr. Dougherty shared one 
more suggestion to maximize your 
use of the toric ICL.

Beef up your marketing. 
There’s obviously a lot more aware-
ness about LASIK, Dr. Dougherty 
said, but when consumers know 
someone with the ICL, they are 
more eager to book the day of con-
sultations than those hearing about 
the technology for the first time, he 
explained. To boost awareness, his 
practice markets the Visian ICL on 
its website, through social media, to 
their optometrist network, and di-
rectly to consumers through public 
relations efforts. EW
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letting patients know that among 
the four physicians at his practice, 
three of the spouses—including Dr. 
Parkhurst’s wife—have had ICLs 
for years and are happy with their 
vision.

Patients with certain pathology 
that may limit other corrections—
for instance, a thin cornea, severe 
dry eye, or stable keratoconus—can 
benefit from the toric ICL, Dr. 
Dougherty said.

Surgical challenges and tips
Just like with any new technology, 
use of the ICL can present with 

Careful marking of the horizontal axis in a supine position is of the utmost importance.
Source: Erik Mertens, MD

The toric marking lines on the toric ICL are useful to correct the astigmatism in the right axis.
Source: Erik Mertens, MD

Making continued from page 56
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AT A GLANCE

• Premium IOL use is on the rise.
• Patients need to understand that 

cataract surgery is a multi-step 
process.

• Trifocal lenses perform slightly 
better than the mix and match of 
multifocals at all three distances.

by Michelle Stephenson EyeWorld Contributing Writer

and match approach with low add 
multifocals. “In the dominant eye, 
I’ll use either an extended depth of 
focus lens or the lowest add pow-
er. Then in the nondominant eye, 
I’ll use a low add multifocal, but 
one that gives a little bit more near 
vision,” he said.

To achieve spectacle indepen-
dence at all three distances, Michael 
Gordon, MD, San Diego, typically 
implants a ReSTOR 2.5 in the dom-
inant eye and a ReSTOR 3.0 in the 
nondominant eye. “I have done the 
same with the ZK in the dominant 
eye and the ZL in the nondominant 
eye. I think that works well. Patients 
get the widest range of functional 
vision. I think the Symfony is a 
good lens, but I don’t use it much 
anymore because of glare issues,” he 
said. 

Dr. Gordon has had success 
using modified monovision. He 
leaves the nondominant eye at –1 
D to –1.25 D, while attempting 
plano in the dominant eye. “These 
patients are extremely happy. They 
don’t have the potential for the 
serious glare that you can get with 
multifocal or extended depth of 
focus lenses, and it’s a simple, safe, 
cost-effective way of minimizing 
dependence on glasses. Usually, all 
they need is a pair of glasses for fine 
print, and most people don’t mind 
that. I find that to be the safest 
approach,” he said.

Glare and halos are well-known 
issues with multifocal lenses. “All of 
the companies are working on op-
tical solutions to that,” Dr. Gordon 
said. “I’m not sure they are ever go-
ing to eliminate that as a potential 
risk, but I know they’re working to 
minimize it. In individuals who are 
not looking for 100% glasses-free, I 
think that a modified monovision 
approach seems to work very well. 
You can look at the Q value of the 
patient and choose lenses that will 
increase negative spherical aberra-
tion in the nondominant eye. This 
will provide better depth of focus. 
By using different lenses, you can 
maximize the effect of modified 
monovision. I like this approach. It’s 
time-tested and cost-effective for the 
patient.” 

Trifocals on the horizon
European surgeons have embraced 

This trend is expected to 
continue when trifocals 
come to the U.S. market

T
oday’s patients desire and 
expect spectacle indepen-
dence at near, intermediate, 
and distance, and premi-
um IOLs are a popular 

choice for helping patients reach 
their vision goals. Until trifocals are 
available in the U.S., surgeons have 
several different methods for achiev-
ing spectacle independence at all 
three distances. Some surgeons mix 
and match multifocal and extended 
depth of focus lenses, while others 
choose monovision.

“In the U.S. market today, none 
of the currently available lenses 
hit all three of those distances 
perfectly,” said Russell Swan, MD, 
Bozeman, Montana. “I’ve found 
mixing and matching to be the most 
successful in this situation. We most 
commonly use an extended depth 
of focus lens in the dominant eye 
and a mid-add multifocal in the 
nondominant eye. If a patient has 
significant astigmatism, we look for 
a toric multifocal option. Our ten-
dency would be to lean toward the 
ReSTOR with ACTIVEFOCUS [Alcon, 
Fort Worth, Texas] because it is avail-
able in a toric platform. For lesser 
degrees of astigmatism, we may 
still do an extended depth of focus 
Symfony lens [Johnson & Johnson 
Vision, Santa Ana, California] and a 
ZLB00 [Johnson & Johnson Vision] 
and make some astigmatic keratot-
omy or limbal relaxing incisions to 
get the lower degree of astigmatism. 
Our hope is that patients can do 
90% to 95% of their activities with-
out glasses.”

Michael Greenwood, MD, 
Fargo, North Dakota, uses the mix 

trifocals and have had good success 
with them. They are expected to be 
approved for use in the U.S. soon. 
“Some people are leaning toward 
mixing and matching, but a lot 
of people are moving toward the 
PanOptix [Alcon], which will likely 
be the first one available here in the 
U.S.,” Dr. Swan said. “There is a lot 
of excitement because it allows us 
to hit all three of those distances in 
both eyes. I think some surgeons 
may still stick with mixing and 
matching because of concerns about 
glistening and other issues. I think 
probably 50% of that market may 
continue to do an extended depth 
of focus and a multifocal or bilateral 
extended depth of focus lenses. But 
I think trifocals will have a signifi-
cant impact on the market.” 

According to Dr. Greenwood, 
these lenses perform slightly better 
than mix and match at all three 
distances. “I think they will make 
a big impact when they become 
available in the U.S. but like any 
new technology, it will take a little 
bit of time to figure out some of the 
nuances and see where they fit best. 
My hunch is that they will work 
well at all three distances. It’ll be 
another nice thing for surgeons to 
have available for patients,” he said.

Light Adjustable Lens
The approval of the Light Adjust-
able Lens (RxSight, Aliso Viejo, 
California) offers another option for 
surgeons. “While it may be limited 
more toward distance-only vision 
or titrated monovision, patients 
being able to try out different types 
of monovision and decide exactly 
what they want is exciting,” Dr. 
Swan said. “We can show patients 
that we can improve their refractive 
result at 2 to 3 weeks after surgery 
by dialing and locking it in. They 
can then make a decision based on 
that level of improvement, if that’s 
something that they want to do.” 

Patient expectations
Patient expectations can be man-
aged both preoperatively and 
postoperatively to ensure patient 
satisfaction. Dr. Swan said that pre-
operatively, he makes sure patients 
know all of their options. “It’s also 
giving them realistic expectations 
that it’s a journey. They might have 
some glare and halos in the begin-
ning that usually get better with 
time. Additionally, they may still 
need reading glasses for certain ac-
tivities. If you frame it in a realistic 
manner, patients go in knowing 
that,” he said.

Premium IOLs continue to gain popularity

A low add multifocal IOL showing good centration and capsular overlap
Source: Michael Greenwood, MD
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Additionally, Dr. Swan builds 
a laser fine-tune into the process. 
“One of the biggest issues that 
patients can have with these lenses 
is residual refractive error. If you’re 
not treating that residual refrac-
tive error, it’s going to be hard to 
meet patients’ expectations. At 3 
months after refractive cataract 
surgery, we do an advanced visual 
analysis where we bring patients 
back, dilate their eyes, and look for 
posterior capsule opacification and 
check their refractive error. If they 
have significant refractive error and 
would benefit from a fine-tune, we’ll 
do a laser fine-tune and get them 
perfect,” he said. 

“I think that by educating and 
screening patients well, we can pick 
up on problems on the front end 
and achieve success with the lenses 
that we have today,” Dr. Swan said.

Dr. Greenwood agreed. “We dis-
cuss that cataract surgery is a multi-
step process. The first step is taking 
out the cataract and putting in a 
new lens. The second step is remov-
ing any capsule opacity, if any oc-
curs during the healing phase. Then, 
if there’s any leftover refractive error, 
whether it’s sphere or cylinder, we 
need to fine-tune that, usually with 
LASIK or PRK. Once we’ve done all 
of that, it can take a little time for 
neural adaptation to occur. We let 
them know that it’s a journey, and 
there’s no magic bullet,” he said. 

Dr. Greenwood thinks that the 
popularity of premium lenses will 
continue to increase as surgeons 
become more comfortable implant-
ing them. “The technology has 
advanced so much just in the past 
5 years that surgeons have more 
confidence in using these lenses 
because they perform a little bit 
better, especially with the advent of 
the low add multifocals and extend-
ed depth of focus lenses. As patients 
keep demanding more, surgeons 
keep pushing for more, and industry 
keeps developing more, I think more 
patients will ask for them. As the 
technology gets better, the margin of 
error gets a little more forgiving, and 
that’s why we’re able to have more 
success with these lenses in more 
patients,” he concluded. EW

Editors’ note: Dr. Gordon has financial 
interests with Alcon. Dr. Greenwood 
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by Ellen Stodola EyeWorld Senior Staff Writer/Digital Editor

AT A GLANCE

• Topography can be a key diagnostic 
tool. Knowing the spherical aberra-
tion and the ablation areas are also 
important. 

• There are some indications that 
a patient is not a good candidate 
for a premium IOL. If there is any 
evidence of decentered ablation or 
presence of significant total corneal 
higher order aberrations, these are 
red flags. 

• It’s important to consider treating 
the ocular surface to maximize 
the chance of success. Discuss-
ing a plan for addressing residual 
refractive error with patients is also 
important. 

Choosing which implant is 
best for these patients

W
ith many lenses 
available for those 
with different visual 
demands, surgeons 
have more and more 

options for patients who want to be 
less dependent on glasses. However, 
patients who have had prior cor-
neal refractive surgery may require 
special considerations when choos-
ing which option is best. Brandon 
Baartman, MD, Vance Thompson 
Vision, Omaha, Nebraska, and  
Kevin Waltz, MD, Indianapolis, 
discussed diagnostics, lens options, 
and potential postoperative issues. 

Goal of being glasses-free
EyeWorld asked Dr. Baartman and 
Dr. Waltz to weigh in on how to ap-
proach patients who want distance, 
intermediate, and near vision with-
out glasses after cataract surgery.

This is an important issue in 
refractive cataract surgery, Dr. Baart-
man said. “Patients who underwent 
refractive surgery in the 1990s and 
early 2000s are now aging into the 
cataract demographic, and many are 
still very active both in the work-
force and their personal lives,” he 
said. “The desire for clear and func-
tional vision independent of glasses 

doesn’t go away.” These patients can 
require a lot from a visual freedom 
perspective but can also be some 
of the most challenging due to the 
prior corneal surgery, he added.

Dr. Baartman said that he ap-
proaches cataract surgery the same 
way with all patients, regardless 
of refractive surgical history: How 
much do they want to be able to do 
without glasses after surgery? “Some 
of these patients are used to wear-
ing reading glasses and don’t mind 
using them but want that LASIK-like 
visual outcome at distance after 
surgery,” he said. “Others have con-
verted to monovision after the onset 
of presbyopia and plan to continue 
using this for spectacle freedom af-
ter cataract surgery.” He added that 
even though both patient groups 
generally wind up with a monofo-
cal optic, the outcome is critical for 
their happiness, and it’s important 
to nail the refractive target.  

Patients who are more visually 
demanding at intermediate and near 
may benefit from a multifocal or 

extended depth of focus optic, Dr. 
Baartman said. “Historically, optics 
that split light were not good op-
tions in the post-refractive cornea, 
but that has changed,” he said, add-
ing that many surgeons have report-
ed impressive outcomes with newer 
technology diffractive optics in the 
post-refractive eye, including LASIK, 
PRK, and even certain patients with 
radial keratotomy. “There’s a lot that 
goes into these patient evaluations 
in terms of discussion and testing, 
but nothing is as important as 
clear communication and a mutual 
understanding of patient goals and 
possible limitations of the surgery,” 
Dr. Baartman said. 

Dr. Waltz said that he does a lot 
of refractive surgery and personally 
has multifocal lenses. The main 
point to understand with a post-re-
fractive patient is they’ve already set 
themselves apart from the average 
patient. Since these patients paid ex-
tra for a certain refractive outcome, 
Dr. Waltz said they likely would 
be interested in optimizing that 

outcome after refractive surgery. He 
added that the number one criterion 
in these cases is patient motivation. 
“If they want it easy and quick and 
don’t mind wearing glasses, that’s a 
perfectly good choice,” he said. “But 
if someone says they love refractive 
surgery and was happy and want 
to get that back, that’s a different 
choice, and you can make that per-
son happy, too.”

Dr. Waltz noted that there are 
a number of technical details the 
physician has to be aware of for 
these patients. If the patient has 
had prior refractive surgery, the 
likelihood that you’re going to get 
a good refractive outcome with the 
initial result is decreased. Part of 
what the surgeon has to understand 
is what the enhancement strategy 
will be, he said, adding that the sur-
geon who operates initially doesn’t 
necessarily have to be the one to do 
the enhancement, but it has to be 
available to fine-tune the outcome. 

Considerations for patients with 
prior corneal refractive surgery

Topography and aberrometry obtained from the OPD-Scan III on a patient with an interest in spectacle independence after cataract surgery. 
She had a history of prior PRK with a moderate amount of corneal higher order aberrations, circled in bottom right box. This was the patient’s 
dominant eye, which did well with an extended depth of focus IOL with no plans for enhancement at this time. 

Source: Brandon Baartman, MD
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delivered fairly rapid results (e.g., 
LASIK or PRK), and the adaptation 
to their new optical system with 
cataract surgery can take some 
time,” he said. “I discuss the journey 
with these patients preoperatively 
but also make sure to touch on it 
postoperatively.” Dr. Baartman add-
ed that neuroadaptation is taking 
place during the first 6 months after 
implantation, and it’s important to 
maximize your availability for ques-
tions and concerns that may come 
up from patients. 

Paying attention to and dis-
cussing the plan for addressing 
residual refractive error is also 
important to remind patients of 
the multi-step journey and often 
helps patients through the recovery. 
“It’s important to plan to see these 
patients around the 90-day mark to 
evaluate for presence of posterior 
capsular opacification, as even small 
amounts of capsular cloudiness can 
impact the performance of these 
optics,” Dr. Baartman said. EW

Editors’ note: Dr. Baartman has finan-
cial interests with Allergan (Dublin, 
Ireland) and Refocus Group (Dallas). 
Dr. Waltz has financial interests with 
AcuFocus (Irvine, California) and 
Johnson & Johnson Vision (Santa Ana, 
California). 

Contact information
Baartman:  
brandon.baartman@vancethompsonvision.
com
Waltz: kwaltz56@gmail.com

would be bothered by some of those 
drawbacks, such as photic phenom-
ena and decreased contrast sensitiv-
ity.” He added that to him, the most 
important characteristic of a good 
candidate is one who has a genu-
ine interest in as much spectacle 
freedom as possible, coupled with a 
good understanding of the refrac-
tive cataract journey. “The cornea 
should have minimal irregularity 
on the anterior surface, be free of 
significant higher order aberrations 
on wavefront testing, and a normal 
posterior float with enough residual 
tissue for a laser enhancement,” he 
said.

Optimizing chance for success
Dr. Waltz said that the first thing 
to consider is treating the ocular 
surface. People who are cataract age 
often have significant ocular surface 
disease, and many times, this issue 
can be improved with artificial tears, 
he said. Improving the ocular sur-
face can help get better preoperative 
measurement, and you’ll be more 
likely to hit the target postoperative-
ly. Another issue he mentioned was 
astigmatism, which he described as 
a postoperative “killer for quality of 
vision.” 

Dr. Baartman said that there 
is good evidence that the postop-
erative period is a critical time for 
refractive cataract patients with 
presbyopia-correcting IOLs, and this 
is magnified for those with a history 
of laser vision correction. “These are 
often patients with a lot of visual 
demands who have undergone 
vision correction procedures that 

he said. If you’ve had prior surgery 
and as you get older, spherical aber-
ration gets worse.

Who should not have a  
premium IOL
There are some findings that 
indicate a patient is not a good 
candidate for a premium IOL. Dr. 
Baartman said that any evidence of 
decentered ablation or presence of 
significant total corneal higher order 
aberrations are red flags. 

While some patients are not 
good candidates for advanced tech-
nology IOLs, if there is evidence of 
a decentered ablation or other topo-
graphic irregularity and the patient 
is interested, Dr. Baartman said he 
considers using topography-guided 
ablations to normalize the corneal 
surface to improve their candidacy 
for the lenses. “Exam findings can 
challenge our ability to use ad-
vanced technology lenses, such as 
poor zonule support from PXF or 
presence of retinal pathology like 
AMD,” he said. “I do pay attention 
to pupil size as well and emphasize 
the possibility of photic phenomena 
to those patients with larger meso-
pic pupil diameters.”

Dr. Baartman said that it is also 
important to build a relationship 
with the patients and understand 
their desires, as well as their atti-
tudes. “I think those patients who 
have a tendency toward perfection-
ism may not be great candidates, 
and I make sure to spend time 
discussing the possible drawbacks 
of using advanced optics,” he said. 
“This often helps select those who 

Diagnostics 
Dr. Baartman said that some of 
the things he uses most frequent-
ly are topography and wavefront 
aberrometry to evaluate candidacy 
for a diffractive optic. He utilizes 
the OPD-Scan III (Nidek, Fremont, 
California) and pays close atten-
tion to the anterior corneal shape, 
looking for areas of irregularity that 
may have been the result of early 
technology ablation patterns, and 
the general size of the ablation zone. 
“I also use the point spread function 
to evaluate the presence of higher 
order aberrations, which I think is 
important to understand preopera-
tively,” he said. “These corneas often 
have a bit more spherical aberration 
than the normal cornea, but paying 
attention to the presence of other 
aberrations, such as coma, can help 
detect those patients with even 
small decentrations in ablation that 
may limit the success of multifocal 
lenses.” Dr. Baartman also uses the 
Pentacam (Oculus, Wetzlar, Ger-
many), not only for corneal power 
estimations but he is also paying 
attention to the posterior cornea 
and corneal thickness. 

Dr. Waltz said that he finds a 
high-quality topographer to be the 
biggest diagnostic help for him. He 
said that it’s important to know if 
the ablation is centered, if there 
are any areas of ablation that will 
change the quality of vision, and 
what the spherical aberration of the 
cornea is. “It’s important to under-
stand that as people get older, their 
lens changes shape and their spher-
ical aberration typically gets worse,” 
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AT A GLANCE

• Subclinical keratoconus patients 
retain a normal anterior surface and 
good visual acuity.

• Epithelial mapping by anterior 
segment OCT can differentiate 
epithelial distribution in keratoconus.

• Integrated corneal tomography 
and biomechanics with artificial 
intelligence enhance the accuracy to 
detect mild ectasia and possibly to 
characterize ectasia susceptibility.

• Post-diagnosis approaches can be 
tailored to the patient’s age, corneal 
thickness, ectasia staging, and level 
of functioning.

by Rich Daly EyeWorld Contributing Writer

However, some of these VAE cases 
are truly unilateral. Interestingly, 
while keratoconus typically presents 
as an asymmetric disease, this is by 
definition bilateral. With advanced 
corneal imaging including the 
integrated tomography and biome-
chanical assessment, we can detect 
very mild disease in the majority 
of these cases.” Prospective studies 
are needed to clarify the issue, Dr. 
Ambrósio said.

A. John Kanellopoulos, MD, 
medical director, LaserVision 
Clinical and Research Eye Insti-
tute, Athens, Greece, and clinical 
professor of ophthalmology, New 
York University Medical School, 
New York, has published numerous 
studies on the issue and concluded 
that in its earliest stages the corneal 
epithelium will thicken overall. That 
could mean that a normally 50- to 
52-micron epithelial thickness may 
increase up to an average of more 
than 58 microns prior to creating 
irregularities. 

“Overall epithelial thickening 
may be an early sign of corneal 
biomechanical instability. If the 
ectasia progresses, and as it is almost 
always associated with vigorous eye 
rubbing, the epithelium remodels 
to eventually thin over the area of 
thinning and ‘bulging’ stroma and 
thickening around it as a means 
to keep the anterior cornea surface 
smooth and thus the optics of the 
eye at their best,” Dr. Kanellopoulos 
said.

In such early stages, topography 
and tomography cannot yet pick 
up any irregularity, especially if the 
ectasia is central. Instead, epitheli-
um mapping provided by anterior 
segment OCT and/or high frequen-
cy ultrasound shows what is normal, 
what is epithelial distribution in dry 
eyes, and what is epithelial distribu-
tion in keratoconus.

“You would be surprised how 
many patients pass with flying col-
ors the Placido disc topography and 
the Scheimpflug-based tomography 
to be flagged red with epithelium 
mapping, an easy capture by anteri-
or segment OCT devices such as the 
Avanti [Optovue, Fremont, Califor-
nia],” Dr. Kanellopoulos said.

Available tools 
Identifying keratoconus at an early 
stage is critical, since the condition 
can progress if a patient undergoes 

Surgeons identify keys 
to earlier diagnosis of 
keratoconus patients

A 
growing number of 
tools and a better under-
standing of keratoconus 
are helping physicians 
diagnose the progressive 

disease at earlier stages.
“Currently, the earliest stage 

that can be diagnosed with a rea-
sonable degree of certainty would be 
what is called ‘subclinical kerato-
conus,’” said Michael Belin, MD, 
professor of ophthalmology and 
vision science, University of Arizo-
na, Tucson, Arizona. “This is true 
disease and should not be confused 
with ‘suspect’ or ‘form fruste.’”

Subclinical keratoconus has 
abnormalities on the posterior cor-
neal surface or changes in corneal 
thickness compatible with keratoco-
nus, such as abnormal pachymetric 
progression. It remains subclinical 
because the anterior surface remains 
normal and the patient retains good 
visual acuity, Dr. Belin said.

Renato Ambrósio Jr., MD, 
adjunct professor of ophthalmolo-
gy, Federal University of the State 
of Rio de Janeiro (UNIRIO), Brazil, 
said the terms “subclinical,” “fruste” 
and “mild” are confusing since the 
clinical literature applies them to 
different conditions. 

“There is no easy agreement 
on these definitions,” Dr. Ambrósio 
said. “We have learned a lot from 
the very asymmetric ectasia (VAE) 
cases in which one eye presents with 
normal front surface topography. 

corneal refractive surgery, said 
William Trattler, MD, Center for 
Excellence in Eye Care, Miami.

“In many cases it can be diffi-
cult to identify early keratoconus 
in patients who are interested in 
LASIK. Advances in imaging tech-
nologies help us evaluate the cornea 
and define keratoconus as early as 
possible,” Dr. Trattler said. “Early 
keratoconus may not be obvious on 
a standard Placido disc topography, 
but there are some technologies we 
can use that will help us identify it 
at an early stage.”

Like many clinicians, Dr. Trat-
tler uses tomography to examine 
the cornea for keratoconus in its 
very early stages. One pattern, called 
a truncated bow tie, can present 
with a normal topography without 
inferior steepening. The condition 
can be identified on the Percentage 
Thickness Increase (PTI) map on the 
Pentacam (Oculus, Wetzlar, Germa-
ny), which compares the relative 
thickness between the central cor-
nea and the peripheral cornea. An-
other early keratoconus sign can be 
identified with epithelial thickness 
maps, which can highlight an area 
of epithelial thinning over the apex 
of an early cone with both OCT and 
high frequency ultrasound. Another 
diagnostic modality evaluates the 
dynamic strength (or weakness) of 
the cornea with a jet of air.

“Corneas with keratoconus are 
more flexible, and both the Corvis 
ST [Oculus] and Ocular Response 
Analyzer [Reichert Technologies, 
Depew, New York] use software to 

interpret the movements of the 
cornea after exposure to a jet of air 
to help identify early keratoconus,” 
Dr. Trattler said.

However, Dr. Kanellopoulos said 
he has found the air puff technolo-
gy can provide a lot of false posi-
tives and false negatives for kerato-
conus.

Additionally, Dr. Kanellopoulos 
said Brillouin-based technology, 
which is light scattering microscopy, 
may provide another clinical tool to 
assess cornea biomechanics to ob-
tain an earlier diagnosis “but in the 
stage we are now, it is quite early.”

Dr. Belin’s primary means for 
screening and diagnosing kerato-
conus is anterior segment tomogra-
phy, especially Scheimpflug devices, 
which provide the best corneal 
coverage, are easy to use, and are in 
most corneal or refractive practic-
es. Additionally, Dr. Belin uses the 
Belin/Ambrosio Enhanced Ectasia 
display on the Pentacam to detect 
earlier keratoconic changes.

Dr. Ambrósio said the integrat-
ed tomography and biomechanical 
assessment with the Ambrósio, 
Roberts & Vinciguerra display using 
artificial intelligence has enhanced 
the accuracy to detect abnormalities 
among cases with normal topog-
raphy (front surface curvature) 
and tomography. This approach is 
available with the Pentacam and the 
Corvis ST.
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Obtaining earlier keratoconus diagnoses

continued on page 68

“ In many cases it can be difficult 
to identify early keratoconus in 
patients who are interested in  
LASIK. Advances in imaging  
technologies help us evaluate  
the cornea and define keratoconus 
as early as possible.”

—William Trattler, MD
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Obtaining continued from page 66

A suspect for keratoconus because high irregular astigmatism is truncated. The thickness 
maps suggest keratoconus, but this is probably a very central cone, which tricks the device’s 
artificial intelligence.

Belin/Ambrosio Enhanced Ectasia display, which is used to detect earlier keratoconic  
changes, shows the patient is relatively normal.

Anterior segment OCT thickness maps look normal, but the epithelial thickness map shows 
the epithelium has remodeled in order to hide the extremely central cone.

Source (all): John Kanellopoulos, MD

Age detection
Although about 60% of keratoconus 
patients are male, all patients should 
be screened, Dr. Trattler said. That 
is especially true if they experience 
changes in refraction.

It can be difficult to test very 
young patients with topography and 

and follow these patients closely, 
every 3 months, and recommend 
crosslinking with our Athens proto-
col, which appears to be the most 
effective and the most productive 
way to correct these eyes, even if the 
ablation is minimal,” Dr. Kanello-
poulos said. 

Patients who refract even to 
20/25 but who are unable to drive 
comfortably and do their daily 
chores are candidates for treatment. 

Moving to crosslinking
For Dr. Belin, moving to performing 
to crosslinking varies on the age of 
the patient and the severity of the 
disease.

“The younger the patient, typi-
cally the more aggressive the disease 
is, and there is a good argument to 
crosslink children when a definitive 
diagnosis is made,” Dr. Belin said. 
“On the other hand, in adults, we 
often monitor for disease progres-
sion.”

Monitoring requires tomo-
graphic evaluation, as many patients 
show progression despite appearing 
to have a stable anterior surface or 
Kmax, Dr. Belin said.

As a general rule, Dr. Kanello-
poulos crosslinks diagnosed patients 
younger than 20 years old, even 
without documented progression. 
If the keratoconus is mild—stage 2 
and under—he explores a refractive 
transepithelial or epithelium-on 
crosslinking with the advanced 
KXL System (Avedro, Waltham, 
Massachusetts) offering customized 
pattern ability.

If there is documented progres-
sion, Dr. Kanellopoulos crosslinks 
as soon as possible. A crucial point 
is to establish a parallel strategy to 
avoid eye rubbing, he said. EW
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tomography, and the youngest Dr. 
Trattler is able to reliably test range 
from 7 to 9 years old. 

Dr. Ambrósio urged screening 
patients beginning at 4 or 5 years 
old, depending on the cooperation 
of the child.

Improved treatments have 
changed the paradigm in keratoco-
nus screening, Dr. Kanellopoulos 
said. The advent of corneal cross-
linking, which can halt progression 
of the disease and even reverse some 
of its manifestations, has made 
screening patients pivotal to prevent 
young adults or teenagers suffer-
ing from severe visual debilitation 
related to keratoconus. The ideal 
screening age is 16 or 17 years old, 
especially for males, but Dr. Kanel-
lopoulos images the cornea of every 
patient evaluated in the office for 
any reason.

Dr. Kanellopoulos also pursues 
scans for relatives of known patients 
with keratoconus.

Additionally, it is important to 
educate optometrists and ophthal-
mologists on the need for screening. 

Dr. Ambrósio agreed on the 
need for enhanced corneal imaging 
technologies, especially for high-risk 
patients such as children who rub 
their eyes and family members of 
keratoconus patients.

“The clinician should do what 
is available, but ideally, every child 
should have corneal imaging tests 
done, and these should be stored in 
a database for future reference com-
parison,” Dr. Ambrósio said.

Patient education
Post-diagnosis, the first step in 
patient education for Dr. Trattler is 
to address eye rubbing, which is a 
known risk factor. 

“I have them do what they 
can to avoid eye rubbing, although 
that’s difficult because eye rubbing 
is a habit that can be hard for some 
patients to modify or eliminate,” Dr. 
Trattler said. 

Dr. Ambrósio also agreed with 
the importance of educating pa-
tients not to rub the eye so as not to 
cause nocturnal eye pressure.  

Dr. Trattler also talks to patients 
with keratoconus about the impor-
tance of the crosslinking procedure 
to strengthen the cornea to prevent 
progression of their condition.

Dr. Kanellopoulos’ post-diag-
nosis approach is tailored to the 
patient’s age, the residual cornea 
thickness at the thinnest part of 
the cornea, and the level of patient 
functioning.

For instance, among patients 
15 to 25 years old, Dr. Kanellopou-
los focuses on not letting them slip 
through and progress rapidly. But 
he examines patients older than 35 
years old every 1 or 2 years or more 
if their symptoms change.

“Under the same token, if the 
cornea thickness is less than 450 
microns, I am much more aggressive 
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by the residents of the University of Illinois at Chicago and William Mieler, MD

In Australia, Au et al. performed 
a retrospective cohort study on 
14,805 cataract surgeries before and 
after the introduction of IC van-
comycin. They found a nine-fold 
reduction in the incidence of POE 
(P<0.0001).4 However, a recent re-
port published by a joint American 
Society of Cataract and Refractive 
Surgery/American Society of Retina 
Surgeons task force found 36 cases 
of hemorrhagic occlusive retinal 
vasculitis associated with prophylac-
tic IC vancomycin use after uncom-
plicated cataract surgery.5 Because 
of this potentially catastrophic 
complication, use of IC vancomycin 
fell out of favor with some cataract 
surgeons.

Finally, preservative-free iso-
tonic IC moxifloxacin 0.5% was 
found in a large retrospective study 
including 600,000 cases by Har-
ipriya et al. to reduce the rate of 
POE after phacoemulsification by 
nearly six-fold.6 Thus, for Ameri-
can cataract surgeons interested in 
the use of IC antibiotics to prevent 
POE, moxifloxacin is an appealing 

and available option. However, no 
randomized control trials had been 
performed until the article of inter-
est we present here.

“Safety and efficacy of intraca-
meral moxifloxacin for prevention 
of post-cataract endophthalmitis: 
a randomized controlled clinical 
trial” was the first prospective, 
randomized, controlled clinical trial 
to evaluate the safety and efficacy 
of IC moxifloxacin to prevent POE 
following cataract surgery. It was a 
single-site, prospective, randomized 
Phase 3 trial with partial masking. 
This contrasts with prior studies, 
which were predominantly ret-
rospective, non-randomized, and 
observational in nature.

Melega and colleagues com-
pared the outcomes of 3,640 eyes 
from 3,640 patients who were 
randomized 1:1 to receive either IC 
moxifloxacin or no IC injection at 
the conclusion of phacoemulsifica-
tion cataract surgery. Both groups 
received the standard postoperative 
drop regimen including topical 
moxifloxacin. Fewer than 1% of pa-

tients were lost to follow up in each 
group. The authors reported similar 
preoperative demographics between 
groups, as there were no significant 
differences in gender, age, or preop-
erative best corrected visual acuity 
(BCVA). However, some relevant 
preoperative factors were not re-
ported. The incidence of blepharitis, 
presence of ocular surface disease, 
prior intraocular surgery, presence 
of glaucoma drainage devices, and 
hospital location of surgery were 
not reported for inclusion in the 
evaluation.

The primary outcome of the 
study was the rate of POE by postop 
week 6. The intervention included 
a standard formulation of moxi-
floxacin drawn up into a 0.5 mL 
syringe with 0.03 mL injected via 
the sideport incision. The antibiot-
ic was considered inherently safe 
due to the absence of preservatives, 
near-neutral pH, and isotonicity. 
The data show a statistically signif-
icant reduction in the rate of POE 
from 0.38% in the control group 
vs. 0.05% in the intervention group 

P
ostoperative endophthal-
mitis (POE) is a rare but 
serious potential compli-
cation of cataract surgery 
with often devastating 

visual outcomes. In an effort to re-
duce the incidence of POE, cataract 
surgeons have increasingly utilized 
prophylactic intracameral (IC) anti-
biotics, the most common of which 
include vancomycin, moxifloxacin, 
and cefuroxime. The utility of IC 
antibiotics has been recognized in 
the Preferred Practice Pattern guide-
lines from the American Academy 
of Ophthalmology.1 Despite the 
significant reduction in infection 
rates with IC antibiotics, widespread 
adoption remains stagnant, limited 
both by antibiotic availability and 
concern regarding dilution errors 
and contamination.2,3

The strongest data supporting 
the use of IC antibiotics are from 
the European Society of Cataract 
& Refractive Surgeons, which in 
2007, published the results of the 
first large prospective, randomized, 
multicenter study that demonstrated 
IC cefuroxime to be associated with 
a 4.92-fold decrease (95% confidence 
interval 1.97–12.9) in the risk of 
POE.2 Since then, the use of prophy-
lactic IC cefuroxime has been adopt-
ed in Europe where IC cefuroxime 
is commercially available (Aprokam, 
Thea Pharmaceuticals, Clermont-Fer-
rand, France). This formulation is 
not currently available in the U.S. or 
in much of the rest of the world.

Review of “Safety and efficacy of       intracameral moxifloxacin for prevention 
of post-cataract endophthalmitis:       randomized controlled clinical trial”

William Mieler, MD, director of 
residency and vitreoretinal 
fellowship training, Department of 
Ophthalmology & Visual Sciences, 
University of Illinois at Chicago 

Critics of intraocular antibiotic 
prophylaxis often point to the lack 
of enough randomized clinical 
evidence. I asked the University of 
Illinois at Chicago residents to re-
view this relatively small random-
ized trial looking at intracameral 
moxifloxacin prophylaxis that is 
published in this month’s JCRS.

—David F. Chang, MD,  
EyeWorld journal club editor 

University of Illinois at Chicago residents; top row, from left: third-year residents Lindsay Machen, MD, Wyatt Messenger, MD, Alisa 
Thavikulwat, MD, Grace Dunbar, MD; middle row, from left: second-year residents Levi Kanu, MD, Judy Chen, MD, Priyanka Chhadva, MD,  
Kelley Bohm, MD, Talisa de Carlo, MD, Daniel Oh, MD; bottom row, from left: first-year residents Nita Valikodath, MD, Emily Cole, MD,  
Lawrence Geyman, MD, Samuel Burke, MD, Rajvi Mehta, MD

Source: University of Illinois at Chicago
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facilitate the implementation of IC 
moxifloxacin. IC moxifloxacin has 
been shown to have a broad spec-
trum of coverage with long-term 
stability and ease of preparation.9 
These factors may motivate clini-
cians to reconsider the importance 
of IC antibiotics at the conclusion 
of phacoemulsification, especially in 
the academic setting with resident 
surgeons.

Limitations of the study include 
partial blinding, lack of a sham 
injection, use of resident surgeons 
alone, and the low incidence 
(37.5%) of culture-proven POE, rais-
ing the possibility of confounding 
cases of sterile vitritis or toxic ante-
rior segment syndrome rather than 
infectious POE. Unfortunately, poly-
merase chain reaction (PCR) was 
unavailable for the detection and 
identification of bacterial contam-
inants. Additionally, surgeons and 
residents were not masked to the 
treatment, which may have intro-
duced bias in postoperative assess-
ments. However, the retina surgeons 
consulted to evaluate and treat the 
potential cases of POE were masked 
to the use of IC moxifloxacin. 
Surgery for all patients in this study 
was performed by ophthalmology 
residents, and the authors noted a 
slightly increased baseline incidence 
of POE in their population. Thus, 
there may be limited applicability 
to other practice settings in which 
resident surgeons are not employed. 
Finally, a sham injection would 
have improved the study by pro-
viding blinding of the surgeon and 
by being more comparable to the 
treatment group as any additional 
instrument introduced into the eye 
adds a potential risk for infection.

Overall, this rigorous study 
proves significant benefit to use of 
IC moxifloxacin in reducing the 
incidence of POE. In the future, 
assessment of specific infectious 
agents responsible for presumed 
POE will further clarify antibiotic ef-
fectivity. With its safety, widespread 
availability, and clear reduction in 
infection risk, IC moxifloxacin may 
be regarded as the next step in the 
evolution of cataract surgery. EW
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Review of “Safety and efficacy of       intracameral moxifloxacin for prevention 
of post-cataract endophthalmitis:       randomized controlled clinical trial”

Safety and efficacy of intracameral 
moxifloxacin for prevention of post-cataract 
endophthalmitis: a randomized controlled 
clinical trial

Mathias Melega, MD, Monica Alves, PhD, Rodrigo Pessoa Cavalcanti Lira, 
PhD, Iuri Cardoso da Silva, MD, Bruna Gil Ferreira, MD, Hermano Assis 
Filho, MD, Fernando Rodrigo Pedreira Chaves, PhD, Alexandre Martini, MD, 
Livia Maria Dias Freire, MD, Roberto dos Reis, MD, Carlos Eduardo Leite 
Arieta, PhD  
J Cataract Refract Surg. 2019;45(3):343–350.

Purpose: To evaluate the safety and efficacy of intracameral (IC) 0.5% 
moxifloxacin in the prevention of post-cataract endophthalmitis.

Setting: University of Campinas, Campinas, Sao Paulo, Brazil

Design: Prospective, randomized, partially masked, single-site clinical 
trial

Methods: A total of 3,640 eyes from 3,640 patients who underwent 
phacoemulsification were randomized into two groups in block sizes of 
4. Group A consisted of 1,818 patients who received an IC injection of 
0.03 mL (150 µg) of undiluted 0.5% moxifloxacin at the end of surgery. 
Group B consisted of 1,822 patients who received no IC medication. 
The postoperative prescription for both groups consisted of 0.5% 
moxifloxacin and 0.1% dexamethasone. Patients were monitored 
for 6 weeks after surgery. The primary outcome was the incidence 
of acute endophthalmitis in each group. Secondary outcomes were 
best corrected visual acuity (BCVA), endothelial cell density (ECD), 
intraocular pressure (IOP), and central corneal thickness (CCT).

Results: The incidence of endophthalmitis within 6 weeks of follow 
up was 1 out of 1,818 eyes (0.05%) in the moxifloxacin group and 7 
out of 1,822 eyes (0.38%) in the control group (p=0.035). There was no 
significant difference in BCVA (p=0.202), ECD (p=0.482), IOP (p=0.105), 
or CCT (p=0.558). No ocular or systemic study-related adverse events 
were observed.

Conclusions: The IC injection of undiluted 0.5% moxifloxacin can 
be safely applied as the last step of phacoemulsification. It was found 
to be effective in reducing the risk of endophthalmitis. This study 
represents the first controlled randomized clinical trial to evaluate the 
safety and efficacy of IC moxifloxacin in the prevention of post-cataract 
endophthalmitis.



EW CORNEA74 March 2019

by Vanessa Caceres EyeWorld Contributing Writer

else the child is doing, like during 
bathing or while watching TV, 
that can be more successful,” Dr. 
Meghpara said.

• Model the treatment. “Sometimes 
showing them or practicing the 
treatments on their dolls can  
help mitigate their fears,” Dr. 
Honkanen said.

• Educate parents. “I think ex-
plaining the pathophysiology to 
parents in terms they can under-
stand helps improve compliance, 
so they know the purpose of their 
efforts,” Dr. Boente said.

Recurring condition
Most of the time, blepharitis is not a 
one-and-done occurrence. “Usually 
blepharitis is a chronic, recurring 
problem that typically will not 
completely resolve. It often requires 
long-term treatment to control 
symptoms,” Dr. Honkanen said. Dr. 
Levin has seen cases that require 
treatment for months and some-
times years.

Dr. Meghpara will try to discon-
tinue oral antibiotic therapy after 
about 6 months, but it sometimes 
needs to start again. For flare ups, he 
prescribes short courses of topical 
steroids. EW

Reference
1. Dry Eye Assessment and Management 
Study Research Group, et al. n-3 fatty acid 
supplementation for the treatment of dry eye 
disease. N Engl J Med. 2018;378:1681–1690.

Editors’ note: The physicians have 
no financial interests related to their 
comments.

Contact information
Boente: bresner@iuhealth.org
Haberman: Annie.Harris@nyulangone.org
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Topical steroids also can be part 
of the treatment mix in refracto-
ry cases, Dr. Meghpara said. “This 
is done with caution and limited 
duration in all children and teens 
because of their side effects, such as 
high intraocular pressure, cataract 
formation, and risk of infection.”

Treatment of concurrent dry 
eye may involve preservative-free 
artificial tears, cyclosporine, and 
punctal plugs, Dr. Honkanen said. 
“Blepharitis can lead to dry eye, 
and dry eye can worsen blepharitis, 
so patients need to treat both,” Dr. 
Haberman said.

Certain procedures available for 
blepharitis in adults are not avail-
able or are not easily performed in 
children, including LipiFlow (John-
son & Johnson Vision, Santa Ana, 
California) and BlephEx (Franklin, 
Tennessee), Dr. Honkanen said.

Some ophthalmologists recom-
mend omega-3 supplementation in 
pediatric patients with blepharitis, 
although the recent large-scale Dry 
Eye Assessment and Management 
(DREAM) study may not support 
this, Dr. Honkanen said.1

“In younger children diagnosed 
with blepharitis, it’s also important 
to closely assess for refractive error, 
corneal opacification, and ambly-
opia risk,” Dr. Boente said. “Some-
times an exam under anesthesia is 
needed in younger children to know 
the full extent of any disease.”

Making treatments easier
Although the treatments for bleph-
aritis may sound straightforward 
enough, this is where things can get 
complicated for patients and par-
ents. “In kids, the biggest challenge 
is getting them to sit still and com-
ply. The help of diligent, invested 
parents is key,” Dr. Levin said.

Specialists shared some pearls 
for parents to make treatment a 
little easier.
• Keep them busy. “If the treatment 

can be coupled with something 

prominent in a particular gender 
or ethnicity,” Dr. Meghpara said. 
“There may be an association with 
rosacea or acne vulgaris.”

Blepharitis also may be seen in 
patients with seborrheic dermati-
tis, Demodex folliculorum, and giant 
papillary conjunctivitis, said Robert 
Honkanen, MD, chairman, De-
partment of Ophthalmology, Stony 
Brook Medicine, Stony Brook, New 
York.

One cause that Dr. Boente 
thinks needs further exploration is 
digital screen time. “Many studies 
have correlated dry eye disease with 
digital screen time, but what role 
the meibomian glands play is still 
unclear, such as whether increased 
digital screen time can actually 
cause or exacerbate meibomian 
gland dysfunction,” she said.

Treatments
With no controlled clinical trials to 
guide pediatric blepharitis therapy, 
treatments can vary by specialist. 

“The mainstay of treatment 
in all age groups involves warm 
compresses to the lids and a topical 
antibiotic, usually erythromycin or 
bacitracin,” Dr. Meghpara said.

Dr. Honkanen advises apply-
ing warm, moist compresses to the 
child’s eyes for a few minutes several 
times a day and cleaning the eyelids 
every day with a clean, wet wash-
cloth and a gentle baby shampoo. 
He also discourages eye rubbing.

Topical or oral antibiotics are 
often added along with the warm 
compresses or lid scrubs, or when 
the compresses/scrubs alone don’t 
provide enough treatment.

“Erythromycin ointment can 
be used in any age, or azithromy-
cin drops can be used in children 
older than 1,” Dr. Haberman said. 
“If there is significant meibomian 
gland dysfunction or acne rosacea, 
oral azithromycin can be used in 
young children, or doxycycline is 
prescribed for children older than 
8.” Doxycycline is typically avoided 
in younger children due to the risk 
of tooth discoloration and dental 
enamel hypoplasia, Dr. Meghpara 
said. 

Because erythromycin requires 
dosing several times a day, there has 
been a shift at Dr. Meghpara’s office 
to oral azithromycin dosed once 
daily in children, although he said 
the data on this are limited.

Underdiagnosed condition 
requires vigilant care

I
dentifying and treating bleph-
aritis in children and teenagers 
can be a challenge. It often goes 
undiagnosed, and when it is 
identified, patients have trouble 

keeping up with the treatment 
regimen. However, it’s still possible 
to provide relief to the children and 
teens who have blepharitis.

How common is it?
Although there are no definitive 
studies that state how common 
blepharitis is in pediatric patients, 
the ophthalmologists who treat 
them frequently observe it.

“The prevalence of blepharitis 
in kids and teens is not clear, but 
kids and teens who have it may be 
asymptomatic, unable to articulate 
or verbalize complaints, or difficult 
to examine and are more likely to 
go undiagnosed,” said Charline 
Boente, MD, pediatric ophthalmol-
ogist, Riley Hospital for Children at 
Indiana University Health, India-
napolis.

“It is thought that the incidence 
is rising in the pediatric popula-
tion,” said Ilyse Haberman, MD, 
assistant professor, Department 
of Ophthalmology, NYU Langone 
Health, New York. “Studies have 
indicated that it is the most com-
mon pediatric diagnosis in children 
who get referred to corneal subspe-
cialists.”

At Wills Eye Hospital, Philadel-
phia, over a 5-year period, 15% of 
all pediatric patients referred in for 
consultation were given a diagnosis 
of blepharokeratoconjunctivitis, 
said Beeran Meghpara, MD, cornea 
service, Wills Eye Hospital.

Why it occurs
Just as the causes of blepharitis in 
adults are not always known, the 
causes in pediatric patients are not 
always clear. 

“Some children with genetic 
syndromes commonly have bleph-
aritis, such as Down syndrome, but 
otherwise it is common throughout 
childhood,” said Alex Levin, MD, 
chief, pediatric ophthalmology and 
ocular genetics service, Wills Eye 
Hospital.

“There are no definitive popu-
lation studies to conclude it is more 

Tackling blepharitis in  
children and teenagers

Dr. Boente performs an eye examination on a 6-year-old patient at Riley Hospital  
For Children. 

Source: Riley Children’s Health
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patients who had the flap suturing 
were ones who had more severe 
cases of epithelial ingrowth,” she 
said. “Because it wasn’t prospective, 
we didn’t grade these cases in a 
uniform way.”

In Dr. Yoo’s view, the results 
were encouraging for the flap-sutur-
ing group because this group of pa-
tients was likely to be more severely 
affected with epithelial ingrowth 
than the ones who were just lifted 
and scraped alone.

Clinical impact
Clinically speaking, the results in-
dicate that suturing can be a viable 
option in the long run. “If a patient 
has significant epithelial ingrowth 
requiring flap lifting, scraping, and 
suturing, although their 1-month 
vision may be reduced, by 1 year 
they have a good prognosis in terms 
of their vision and refractive error,” 
Dr. Yoo said. 

In cases where Dr. Yoo initially 
encounters epithelial ingrowth, she 
typically lifts the flap, scrapes, and 
puts the flap back down. If the case 
is a recurrent one, however, she 
takes a different approach. “I’ll lift 
the flap, remove the epithelium, 
not only from the bed but from the 
back of the flap, and I’ll additionally 
place sutures or some kind of tissue 
adhesive like fibrin glue or a tissue 
sealant,” she said, adding that she 
thinks that such adjunctive mea-
sures are needed in recurrent cases 
because once a patient has epithelial 
ingrowth, the risk of recurrence goes 
up.

Dr. Yoo hopes that physicians 
come away from the study with the 
understanding that the overall prog-
nosis is good, even in cases where 
a suture must be placed. “Although 
the visual recovery is slower in pa-
tients who had their flaps sutured, 
by 1 year the vision and refraction 
are equally good whether or not you 
suture the flap,” Dr. Yoo said. EW

Editors’ note: Dr. Yoo has no financial 
interests related to her comments.
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that the study was a retrospective 
chart review of Bascom Palmer Eye 
Institute patients. 

Evaluating two techniques
Those included underwent treat-
ment for epithelial ingrowth at the 
center during a 15-year period be-
tween July 1999 and July 2014. “We 
looked at 67 eyes that had treatment 
for epithelial ingrowth, and about 
84% of the eyes had a flap lift and 
scraping alone, while 16% had a flap 
lift, scraping, and suturing,” Dr. Yoo 
said. At 1 month, 44% of eyes with 
scraping alone achieved 20/20 or 
better uncorrected distance visual 
acuity, and 80% of eyes attained 
20/20 corrected distance visual acui-
ty or better, she reported. 

Meanwhile, eyes that under-
went both scraping and suturing 
did not fare as well initially from a 
visual perspective. “We found that 
at 1 month, patients who had the 
flap lift and scraping alone were 
seeing better and had less refractive 
error. But by the 1-year follow up, 
the vision and the refractive error in 
the two groups were comparable.”

At 1 month postoperatively, just 
9% of eyes attained 20/20 uncorrect-
ed distance visual acuity or better 
and only 36% reached this level for 
corrected distance visual acuity, Dr. 
Yoo noted. However, by the 1-year 
mark, 82% of eyes had attained 
20/20 corrected distance acuity with 
the suture technique as did 82% 
of those who underwent scraping 
alone. Likewise, 69% of eyes in the 
scraping group attained 0.5 D of cyl-
inder or lower compared with 64% 
of eyes in which a suture was used, 
Dr. Yoo reported.

The initial issue here is the 
suture, which induces astigmatism. 
“We usually keep in sutures any-
where from 2 weeks to 2 months 
depending on the surgeon and the 
particular case,” Dr. Yoo said. “So 
at 1 month many of these patients 
still had the sutures in the flap, 
which would cause astigmatism and 
consequently reduce vision.” Many 
surgeons who are treating epitheli-
al ingrowth might be reluctant to 
place sutures because they know 
that the visual recovery is slower, 
although the efficacy of preventing 
recurrence of epithelial ingrowth is 
higher, she explained. 

Given the nature of retrospec-
tive studies where there can be 
some bias in the groups, Dr. Yoo was 
pleasantly surprised by the results. 
“The bias here is that generally the 

University of Miami Miller School 
of Medicine, Miami.

In a previous study, investiga-
tors examined outcomes of treating 
epithelial ingrowth in terms of 
vision, complications, and refrac-
tive error. In this second study, the 
idea was to compare two different 
techniques for removing epithelial 
ingrowth. “We looked at if we lifted, 
scraped, and put the flap back down 
versus if we lifted, scraped, and 
sutured the flap back down, how 
did the outcomes compare in these 
two groups,” Dr. Yoo said, adding 

Staving off epithelial 
ingrowth with suture 
technique

F
or patients with epithelial 
ingrowth, keeping recur-
rences at bay may mean 
suturing the flap after scrap-
ing. Study results1 published 

in Cornea indicate that while early 
visual results were better without 
suturing, long-term acuity was com-
parable, according to Sonia Yoo, 
MD, Bascom Palmer Eye Institute, 

A stitch in time

57-year-old female; LASIK OU in 1994; enhancement OU 2012; EI OS

Lift/scrape/suture OS

6 months later
Source (all): Sonia Yoo, MD
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on external influences such as upper 
eyelid tension and the actions of 
the medial rectus muscle as well as 
corneal structure changes with age, 
including a progressive thickening 
of the stromal collagen bundle and 
a decrease in interfibrillar spacing. 
“These internal structural changes 
might lead to corneal shape and 
astigmatic changes with age. It 
could be that these external and 
internal influences occur earlier in 
male eyes than in female eyes,” the 
researchers wrote.

One possible limitation with 
the study, according to Dr. Trief, is 
that it was done in a Japanese hospi-
tal with highly myopic patients. 
The results could be different for pa-
tients of other ethnicities and with 
lower myopia, she said. “It would 
be interesting to see if the authors’ 
findings are reproducible across 
other demographics,” she said.

Dr. Hayashi and fellow research-
ers think their study is the first pub-
lished one to compare sex-related 
differences in corneal astigmatism 
and shape dependent upon patient 
age.

The researchers would like to 
further determine the optimal target 
astigmatism according to patient 
age of males versus females, Dr. 
Hayashi said. EW

Reference
1. Hayashi K, et al. Sex-related differences in 
corneal astigmatism and shape with age. J 
Cataract Refract Surg. 2018;44:1130–1139.

Editors’ note: The physicians have 
no financial interests related to their 
comments.

Contact information
Hayashi: hayashi-ken@hayashi.or.jp
Trief: dft2102@cumc.columbia.edu

Patient age. Patient age cor-
related significantly with an ATR 
change of the total and anterior 
cornea. It weakly correlated with a 
WTR change of the posterior cornea.

Analyzing the results
The study findings could make a dif-
ference in the target correction that 
cataract surgeons aim for to correct 
preexisting astigmatism.

“We consider that with-the-rule 
astigmatism should be maintained 
more in females and against-the-rule 
astigmatism may be corrected more 
in males when performing astigma-
tism correction in cataract or refrac-
tive surgery,” Dr. Hayashi said.

“While we know that patients 
tend to progress to against-the-rule 
astigmatism over time, the sex dif-
ferences in terms of time of progres-
sion [in the study] were very inter-
esting and have implications for 
our practice and refractive targets,” 
said Danielle Trief, MD, assistant 
professor of ophthalmology, Edward 
S. Harkness Eye Institute, Columbia 
University Medical Center, New 
York.

Based on the results, patients 
may need to be counseled that their 
astigmatism may change over time, 
even after placement of an astigma-
tism-correcting lens, Dr. Trief said.

“It would be great to one day 
have a formula that predicts that 
amount of astigmatic change over 
time, taking into account sex and 
age, now that we know that these 
variables are important consider-
ations,” she said.

Researchers were not sure why 
the ATR change with age appeared 
to happen earlier in male versus 
female eyes. However, they did note 
that some previous research shows 
corneal astigmatism changes depend 

smaller in male versus female eyes 
in the 40 to 49 and 50 to 59 age 
groups. However, it did not differ 
significantly between males and 
females after age 60. There were no 
significant differences in posterior 
corneal astigmatism in any age 
group.

For total cornea, in male eyes, 
the mean magnitude lowered 
significantly from the baseline age 
of 40 to age 50, then increased 
up until age 80. In female eyes, it 
lowered significantly from ages 40 
to 60 then increased again up until 
age 80. 

Vertical-horizontal and 
oblique corneal astigmatism. 
Using paired t test, the mean J0 of 
the total and anterior cornea was 
significantly smaller in male eyes as 
compared to female eyes. Using the 
multivariate analysis of variance, 
the mean J0 and J45 values of the 
total and anterior cornea were sig-
nificantly smaller in male eyes. For 
the posterior cornea, the mean J0 
of the posterior cornea was signifi-
cantly greater in male eyes at age 
50, but it did not differ significantly 
between the sexes at other ages. 

In the posterior cornea, the 
mean J0 and J45 values were signifi-
cantly smaller in male versus female 
eyes only at age 50.

Patient age was negatively 
correlated with the J0 of the total 
and anterior cornea but positively 
correlated with the J0 of the posteri-
or cornea. The corneal astigmatism 
changed toward ATR astigmatism 
with age. 

Difference in corneal shape. 
There was a gradual progression of 
a horizontal bowtie pattern, indi-
cating an ATR shape change with 
age. “This horizontal bowtie pattern 
became prominent in male eyes at 
60 years of age and in female eyes at 
70 years of age, and the change was 
more prominent in male eyes than 
in female eyes,” according to the 
researchers. 

Corneal astigmatism distri-
bution. More eyes had ATR versus 
WTR astigmatism. The number of 
eyes with WTR astigmatism was 
significantly lower in male eyes 
compared with females at 40, 50, 
and 60 years in the total cornea and 
at 40 and 60 years in the anterior 
cornea. The type of astigmatism did 
not differ significantly in the poste-
rior cornea.

Study finds more ATR 
astigmatism at a younger 
age in male patients

P
hysicians may need to 
adjust their astigmatism 
corrections not only for 
a patient’s age but also 
depending on whether the 

patient is male or female, according 
to a recently published study.1 Led 
by Ken Hayashi, MD, Hayashi Eye 
Hospital, Fukuoka, Japan, research-
ers found in their prospective case 
series that against-the-rule (ATR) 
corneal astigmatism was larger in 
males and ATR astigmatic change 
with age began earlier in males.

Study details
The observational cohort study 
included 1,000 eyes of patients at 
Hayashi Eye Hospital seen between 
December 2016 and March 2017. 
Patients did not have any corneal 
pathology, did not wear contacts, 
and did not have a history of ocular 
surgery or inflammation. Research-
ers continued patient screenings 
until they enrolled 100 eyes of male 
patients and 100 eyes of female 
patients each in five age groups: 40 
to 49 years, 50 to 59 years, 60 to 69 
years, 70 to 79 years, and 80 years 
or older.

Videokeratographic evaluations 
were performed with the Topo-
graphic Modeling System version 5 
(TMS-5, Tomey, Nagoya, Japan). The 
system includes a Scheimpflug cam-
era and a Placido ring topographer. 

Researchers obtained various 
astigmatism measurements, includ-
ing simulated keratometry, simulat-
ed K vales of the posterior, anterior, 
and total cornea, and the deter-
mination of with-the-rule (WTR) 
versus ATR astigmatism. They also 
determined the corneal astigmatism 
vector (magnitude and meridian) us-
ing a power vector analysis. Chang-
es in astigmatism of the total cornea 
between decades were calculated 
using the power vector analysis. 

Corneal astigmatism findings
Researchers made several findings 
about corneal astigmatism differ-
ence between sexes and with age. 
Highlights include the following.

Mean magnitude. The mean 
magnitude of the total and anterior 
cornea astigmatism was significantly 

A “battle” between the sexes over  
astigmatism change with age

Research highlight

“ While we know that patients tend to  
progress to ATR astigmatism over time,  
the sex differences in terms of time of  
progression [in the study] ... have  
implications for our practice and  
refractive targets.”

—Danielle Trief, MD 
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Refractive editor’s corner of the world

by Michelle Stephenson EyeWorld Contributing Writer

Technologies, formulas 
surgeons are using to  
calculate IOL power

A
ccording to John Ber-
dahl, MD, Sioux Falls, 
South Dakota, now that 
immersion A-scans are 
providing consistent axial 

lengths and biometry has transi-
tioned to providing more accurate 
Ks and measuring anterior chamber 
depth or lens thickness, surgeons are 
including topography and retinal 
thickness when evaluating poten-
tial lenses. “We get our K values 
from the biometer, but we also get a 
topography to make sure that is reg-
ular because our biometry does not 
give us topography. This is helping 
people get the right lens in the eye,” 
Dr. Berdahl said. Dr. Berdahl uses 
the LENSTAR biometer (Haag-Streit, 
Koniz, Switzerland), but said that 
the IOLMaster 700 (Carl Zeiss Med-
itec, Jena, Germany) does a great 
job, too. “Additionally, new swept 
source OCTs that are coming out to 
do optical biometry will be great as 
well,” he said.

Douglas Koch, MD, Houston, 
agreed. “I use both the IOLMaster 
700 and LENSTAR. I prefer using two 
because I sometimes find disparities 
in the two measurements, and those 
can give me a clue to go back and re-
evaluate the ocular surface or remea-
sure. In terms of in-the-clinic use, 
our team prefers the IOLMaster 700 
because it’s easy and fast to use, and 
it’s robust about getting good axial 
length measurements through dense 
cataracts. I also like the fact that it 
has what’s called telecentric keratom-
etry, which means that it measures 
corneal curvature relatively indepen-
dent of the distance from the device 
to the cornea. That seems to give a 
bit of a boost to the accuracy. A nice 
advantage of the LENSTAR is that is 
has the Hill-RBF formula, which is 
one of our favorites,” he said.

Formulas
Dr. Berdahl’s go-to formula is the 
Hill-RBF. “I use that in every situa-
tion that is within bounds. If it’s out 
of bounds, I use the Barrett Univer-
sal formula. Those two formulas usu-
ally line up well. In extreme cases, 
I’ll use aberrometry as well, and in 
post-refractive situations, I use the 

ASCRS Post-Refractive Calculator,” 
he said. 

Dr. Koch uses the Barrett, the 
Hill-RBF, and the Holladay 1 for 
all cases. In long eyes, he uses the 
Holladay 1 with a Wang-Koch axial 
length modification. “I still find 
this to be my most accurate way to 
calculate IOL power in axial myopes 
over 26 mm. In short eyes, I add the 
Holladay 2, which I think is helpful. 
Although in short eyes, we have 
found that none of the formulas are 
as accurate as we’d hoped, so I some-
times will try to do an average of 
them in order to get the best result,” 
he said.

Bryan Lee, MD, JD, Altos Eye 
Physicians, Los Altos, California, is 
using Hoffer Q, SRK/T, Holladay 1, 
Barrett, and Haigis for every patient. 
He often uses Holladay 2 as well.

Making adjustments 
Although surgeons are still analyz-
ing their outcomes data and making 
adjustments based on outcomes, 
they make fewer adjustments than 
they have in the past. “This is be-
cause we’ve made them along the 
way,” Dr. Berdahl said. “We don’t 
make adjustments to our A-con-
stants frequently because we’ve 
done all of that work along the way. 

IOL power choice in advanced  
cataract surgery

T hanks to the implant, cataract 
surgery is the most powerful form 
of refractive surgery. Whether a 

patient is comfortable wearing glasses 
after cataract surgery or desires spectacle 
independence, modern day implant power 
formulas have made cataract surgeons 
more accurate. There are variables, though, 
that despite our best efforts, limit our 
refractive accuracy. Advanced formulas 
have helped tremendously. Understanding 
how these newer formulas calculate lens 
power can help cataract surgeons increase 
accuracy significantly. 

Knowing how a cataract surgeon can 
take advantage of a formula for a particular 
situation can help our accuracy even more. 
In this column, my partner John Berdahl, 
MD, and colleagues Douglas Koch, MD, 
and Bryan Lee, MD, share their wisdom 
on how to achieve a fundamental goal of 
cataract surgery: optimization of the refrac-
tive outcome to achieve a patient’s visual 
hopes and expectations. Thank you to Drs. 
Berdahl, Koch, and Lee for expanding our 
knowledge in the advancing field of intraoc-
ular lens implant calculation formulas. 

Vance Thompson, MD, 
Refractive editor

Intraoperative aberrometry used to refine the IOL power
Source: John Berdahl, MD
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times helps me identify an outlier. 
In those situations, I find that if I 
use aberrometry and nudge the IOL 
calculation in that direction, it can 
be helpful. That said, some surgeons 
find aberrometry to be invaluable,” 
he said. 

Dr. Koch thinks that aberrom-
etry might gradually be replaced. 
“Our preoperative measurements 
will continue to improve, as will 
the formulas, and there will always 
be the limitation of aberrometry 
that the eye is modified by the time 
you’re doing those measurements. 
The cornea’s been doused with all 
kinds of drops and fluid, and there 
may be some edema,” he said.

The future
Dr. Koch is interested to see how 
much further surgeons can go with 
their accuracy. “The current stum-
bling blocks for the best calculations 
are effective lens position and cor-
neal power. There are new devices 
for measuring posterior corneal 
power, but that’s still evolving and 
not as accurate as we might want. 
Considering all the sources of error, 
we are going to be lucky if we hit 
90% within 0.5 D. In terms of new 
technology, I’m intrigued by the 
concept of looking at intraoperative 
OCT and using that to help mod-
ify the formula for effective lens 
position, but that’s an expensive and 
time-consuming way to do calcula-
tions. I would hope that we could 
find some equivalent of that in the 
preoperative measurement as well. 
However, even if that comes to frui-
tion, the IOL position shifts in some 
eyes postoperatively,” he said. EW

Editors’ note: Dr. Berdahl has finan-
cial interests with Alcon (Fort Worth, 
Texas). Dr. Koch has financial inter-
ests with Alcon, Carl Zeiss Meditec, 
Johnson & Johnson Vision, and Perfect 
Lens (Irvine, California). Dr. Lee has 
no financial interests related to his 
comments.

Contact information
Berdahl:  
john.berdahl@vancethompsonvision.com
Koch: dkoch@bcm.tmc.edu
Lee: bryan@bryanlee.pro

If we make adjustments to the lens 
at the time of surgery, it’s primarily 
because of aberrometry.”

For a starting point, Dr. Lee uses 
the User Group for Laser Interfer-
ence Biometry (ULIB), which is an 
online database of other surgeons’ 
outcomes that helps to generate 
A-constants that are more accurate 
than the manufacturers’ lens con-
stant. “At the same time, it’s still im-
portant to do your own analysis of 
your outcomes because the individ-
ual surgeon may be different from 
the pool of the data. It is important 
to analyze your outcomes because, 
for instance, the ZCB00 IOL [John-
son & Johnson Vision, Santa Ana, 
California] is listed as having an IOL 
constant of 119.3, but for me, it’s 
more like 119.5. That ends up mak-
ing a difference cumulatively. It’s 
important to track your outcomes,” 
he said.

Intraoperative aberrometry
Dr. Berdahl only uses intraoperative 
aberrometry in two situations: for 
patients who desire spectacle inde-
pendence and in extreme situations, 
such as those eyes that are not in 
the middle of the bell curve and for 
which additional data points are 
needed to improve the outcome.

Dr. Berdahl noted that aber-
rometry is important in his decision 
of which implant power to use. 
“There are three scenarios: virgin 
eyes, those requiring toric lenses, 
and post-refractive eyes. With the 
advent of the Hill-RBF, we are rarely 
changing the spherical power in a 
virgin eye. It’s probably less than 5% 
of the time now. When implanting 
toric lenses, I used to change the 
power or the orientation about 50% 
of the time, and it’s about 33% of 
the time now because of Barrett’s 
good work on his astigmatism toric 
planner. On post-refractive eyes, I’m 
changing it 25–30% of the time. I 
think that aberrometry still plays a 
critical role in decreasing enhance-
ment rates for us, especially in toric 
patients,” he said.

Dr. Koch added that his practice 
looked in-depth at their data and 
found that using aberrometry did 
not help them. “In fact, had we not 
used aberrometry, we would have 
had slightly better results. However, 
even though it doesn’t make me 
more accurate, aberrometry some-
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Presentation spotlight

by Stefanie Petrou Binder, MD, EyeWorld Contributing Writer

New evidence suggests 
unilateral and bilateral 
small aperture lenses  
provide excellent vision, 
high patient satisfaction

T
he 36th Congress of the Eu-
ropean Society of Cataract 
and Refractive Surgeons 
(ESCRS) featured a wealth 
of newly published studies 

that were of great practical interest 
to refractive surgeons. One such 
presentation came from Burkhard 
Dick, MD, professor of ophthal-
mology and chairman, University 
Eye Clinic, Bochum, Germany, who 
discussed his experience with the 
IC-8 small aperture intraocular lens 
(AcuFocus, Irvine, California).

“The pinhole effect is some-
thing we are all familiar with and 
use in our daily practice. There are 
several small aperture options avail-
able, however, my experience with 
the IC-8 IOL showed excellent visual 
acuity outcomes, with reliable ex-
tended depth of focus in all implant-
ed eyes, without light being split to 
different foci,” Dr. Dick said. “The 
lens compensated for deviations 
from the target refraction, doing 
away with the need for specific and 
highly elaborate IOL calculation 
formulas and intraoperative orienta-
tion or aberrometry systems. It was 
forgiving with residual astigmatism 
of up to 1.5 D. High quality distance 
vision was slightly decreased but 
without changing binocular contrast 
sensitivity. In my experience, there 
was a low number of symptoms that 
related to photic phenomena with a 
high rate of patient satisfaction.”

The IC-8 IOL is a single piece, 
hydrophobic, 6-mm optic IOL with 
a 1.36 mm central aperture, a total 
diameter of 3.23 mm, and a thin 
mask of PVDF and carbon nanopar-
ticles that is implanted into the cap-
sular bag, allowing the placement 
of the mask to be far closer to the 
nodal point. The current recommen-
dation is unilateral implantation in 
one eye, with the fellow eye receiv-
ing a monofocal IOL.

Multicenter European study
Dr. Dick presented the 6-month 
results of an investigation1 that 
was conducted at 12 European sites 

involving 108 patients with bilateral 
cataracts who received the IC-8 IOL 
in one eye, with a refractive target of 
–0.75 D, and an aspheric, colorless, 
monofocal IOL in the fellow eye 
with a plano target. Setting a target 
of 0.75 D of myopia broadened the 
range of functional near vision by 
an additional diopter without loss 
of distance vision, according to the 
study results. 

The study eyes were corrected to 
plano, achieving 2.25 D of contin-
uous functional range of vision. Six 
months after implantation, monoc-
ular uncorrected visual acuity was 
0.87 logMAR for far, 0.83 logMAR 
for intermediate, and 0.66 logMAR 
for near, while binocular uncorrect-
ed vision was 1.15 logMAR for far, 
0.91 logMAR for intermediate, and 
0.69 logMAR for near.

According to the study, binocu-
lar contrast vision was equivalent in 
both the IC-8 eyes and the monofo-
cal IOL eyes. Deviation from target 
refraction was practically a non-issue 
in IC-8 eyes. “In terms of deviation 
from target refraction in sphere and 
cylinder, the IC-8 was forgiving up 
to 1.0 D of spherical error,” Dr. Dick 
said. “For corneal astigmatism, I 
would say that the patient will toler-
ate up to 1.5 D of deviation. Beyond 
1.5 D, we see a small decrease in 
visual acuity, which is more academ-
ic than clinical. We saw no change 
in visual acuity for far, intermediate, 
and near vision with up to 1.5 D 
off target, which is not the case in 
an eye implanted with a monofocal 
IOL.”

IC-8: Therapeutic uses
“The most important and appeal-
ing approach is the therapeutic use 
of the device,” Dr. Dick said. “This 
option allows us to block out scars, 
corneal irregularities, and aberrat-
ed corneas. It is being successfully 
used for post-RK cases, for which I 
would not recommend a multifocal 
or EDOF lens. This is also true for 
the increasing number of patients 
who have undergone keratorefrac-
tive procedures. In these eyes, we 
have to expect a greater deviation 
from target refraction, and therefore, 
the IC-8 IOL is my standard lens 
of choice. I have great outcomes in 
keratoconus eyes and eyes with iris 
abnormalities after perforating eye 
injury as well.”

Surgeon shares experience with  
small aperture lenses 

Sulcus implantation of the XtraFocus 93L (disc diameter 6 mm, pinhole diameter 1.3 mm, 
total diameter 14 mm)

IC-8 IOL photographed after implantation (in regredient light)
Source (all): Burkhard Dick, MD

For highly aberrated eyes, the XtraFocus 93L implant provides a total mask and stable 
sulcus implantation
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Editors’ note: Dr. Dick has financial 
interests with AcuFocus. 

Contact information
Dick: burkhard.dick@kk-bochum.de

Dr. Dick noted that for highly 
aberrated eyes, the XtraFocus 93L 
implant (Morcher, Stuttgart, Ger-
many) with a pinhole diameter of 
1.3 mm and a total disc diameter 
of 6 mm provided a total mask and 
stable sulcus implantation that was 
preferable for more extreme cases. 

When imaging the retina in 
eyes with the IC-8 IOL, narrow-angle 
mode of 30 to 45 degrees works best 
to provide good quality images. Dr. 
Dick uses fundus photography and 
angiography, dilating the pupil for 
best results. 

“Especially interesting is the 
use of the IC-8 IOL as a therapeutic 
device. … I think this device has 
great potential in the area of corneal 
pathologies including irregularities, 
aberrations, post-refractive surgery, 
and iris/pupil pathologies. Retinal 
visualization surgery is possible with 
minimal adjustment,” he said. 

Patient choice
Dr. Dick described an uncomplicat-
ed set of inclusion criteria for IC-8 
IOL implantation. “When I counsel 
patients, I look for corneal astigma-
tism at or below 1.5 D. There are no 
handling issues with this lens and 
no logistics. There is no need for 
marking the cornea or for intraop-
erative calculations, intraoperative 
changes, or the consideration of 
rotational aspects, compared to toric 
IOLs. I personally do not address 
any photic phenomena with pa-
tients, like glare or halo, or consider 
the need for secondary procedures, 
which I always do if I implant EDOF 
or multifocal lenses. What I do tell 
patients, however, is that they may 
experience a period of adaptation 
when moving from light to dark 
rooms, especially in the first weeks 
to months after surgery,” he said.

Bilateral small aperture  
implantation
In a patient subset, satisfaction with 
the results of monocular IC-8 IOL 
implantation in the first eye prompt-
ed the desire for a small aperture im-
plant in the second eye as well. Dr. 
Dick’s 6-month results with bilateral 
IC-8 implants revealed no negative 
effect on distance, intermediate, or 
near visual acuity, compared to the 
monocular outcomes, but seemed to 
further increase the extended depth 
of focus. “Visual acuity in these 

patients was even better,” he noted. 
“Patients do not complain of any 
visual disturbances. There are new 
technologies being developed in this 
direction, so I think it is worthwhile 
to look at them,” he said. EW

 

Reference
1. Dick HB, et al. Prospective multicenter 
trial of a small-aperture intraocular lens in 
cataract surgery. J Cataract Refract Surg. 
2017;43:956–968.
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by John B. Pinto and Corinne Wohl, MHSA, COE

• All payable invoices have been 
signed off by the relevant agent in 
the practice and paid.

• Staffing schedules have been 
matched to patient volume in all 
areas (or side work assigned).

• The phones have been covered 
satisfactorily this week.

• All insurance policies (health, life, 
disability, facility, key-man, staff 
bonding, vehicle, general liability, 
directors, etc.) are adequate, up to 
date and paid.

• Emergency procedures (for fire, 
patient slip-and-fall, patient code, 
earthquake, robbery, etc.) are 
written and drilled at intervals 
appropriate to the risks.

• Safety gaps are closed: non-slip 
surfaces, sidewalk shoveling/
salting, loose carpet, handrails, 
lighting, evening staff and patient 
escorts for the parking area.

• Exam rooms are tidied up 
throughout the day by technical 
staff.

• There is a rational and fair distri-
bution of new patients among the 
doctors.

• Emergency patients have been 
worked into the schedule and 
seen cheerfully. 

• There is no more than a 5-day 
delay to the next surgical consult 
or urgent appointment. 

• There is no more than a 15-day 
delay to the next routine appoint-
ment.

• Patients have been called 24 to 48 
hours in advance to remind them 
of their appointment.

• The no-show rate this week has 
been at or less than 5%.

• All no-show patients have been 
called within an hour. 

• Primary waiting time has not ex-
ceeded 20 minutes for any doctor.

• New patients have been fairly 
distributed among the doctors  
this week.

• Payment type and eligibility has 
been checked before each exam 
and surgical case.

• Patient information is updated 
accurately at check in or earlier 
via phone registration.

and how particular you are about 
the details. 

The managing partner of the 
practice is going to be interested in 
high-level, long cycle issues. “Are we 
on track with succession planning?” 
“Are we adopting and staying 
current with clinical and surgical 
technology?” The administrator 
necessarily gets more granular. “Is 
our new doctor credentialed with 
Medicare yet?” “Did our roofer fix 
the leak?” A department head has 
to largely keep his/her head down 
in the weeds with the fussy details. 
“Have we printed off enough intake 
forms for this week?” “Did the slit 
lamps get covered last night?” 

The sample, generic list that 
follows is not meant to be a finished 
form for you to directly adopt, but a 
general template to get you started 
in developing—then evolving—your 
own checklist or lists. 

Depending on your role, you 
may have one master list that you 
go through each month, like the 
bookkeeper who has to generate a 
standing suite of reports. Or you 
may find that you need daily, week-
ly, monthly, and even quarterly or 
annual checklists. 

Sample items to help you  
build checklists
• The managing partner has partic-

ipated actively this month with 
the management team. 

• All appropriate meetings have 
been held. 

• Any protocol or policy changes 
have been put in writing and 
distributed.

• Personnel records have been  
updated as necessary. 

• New staff are mentored by an 
assigned “peer buddy” in addition 
to their direct supervisor.

• All staff have worn their uniforms 
and name tags.

• A formal cross-training makes sure 
all critical positions are covered by 
two or more people.

• An administrator walk-through 
has been conducted daily and any 
problem areas addressed.

• A staffer patrols the office three 
times a day to straighten up. 

• OSHA and general safety require-
ments have been met this week.

the wrong buttons and you could 
be faced with a half million dollar 
fine. Make a sloppy turn and your 
insurance will be canceled. Sound 
familiar?

That brings us to the point of 
this month’s column. 

Your practice can’t be skippered 
from place to place, and you proba-
bly don’t buy much diesel fuel, but 
your clinic has systems and stan-
dards aplenty. It’s a stationary bat-
tleship. Like Castella’s owners, you 
have to stay on top of the details, 
and poke around often to make sure 
everything is shipshape.  

Whether you drive a boat or a 
plane or a practice, it helps to have a 
generalized checklist to run through 
from time to time to make sure 
you’re not forgetting anything. The 
frequency with which you use this 
list depends on the complexity and 
fitness of your practice, your role, 

“I’m the type to over-analyze  
everything. If I was to rob a  
house, I’d have a checklist to  
make sure nothing goes wrong.”

—Israel Broussard

“The art of simplicity is a puzzle 
of complexity.”

—Douglas Horton

W
hen we’re not at our 
day job as advisors to 
practices, doctors, and 
administrators, we 
live on and operate 

a 40,000-pound trawler based in 
San Diego. Her name is Castella, 
and she’s a beast, with 950 gallons 
of diesel fuel, three finicky engines, 
miles of wiring and hydraulic lines. 
There are almost as many federal, 
state, and local rules governing how 
she has to be operated as are present 
in an ophthalmology practice. Push 

Launching a personalized 
management checklist

continued on page 86

To the point: simple practice tune-ups for complex times

“ Whether you drive a boat or a 
plane or a practice, it helps to have a 
generalized checklist to run through 
from time to time to make sure 
you’re not forgetting anything.”
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• All possible patient-responsible 
amounts have been collected at 
the time of service.

• Charges have been posted on the 
same day services were provided.

• Claims have been submitted  
within 24 hours.

• Payments have been posted and 
deposits made within 24 hours.

• Collections work has proceeded 
satisfactorily this week.

• Open accounts more than 90 days 
stand at 12% or less.

• Delinquent patients have been 
turned over to a collection agency.

• Lasers and special testing equip-
ment logs have been spot-checked 
against charges submitted.

• Payment denials have been ap-
pealed when unreasonable. 

• Doctors have arrived in the clinic 
at least 10 minutes before their 
first patient is worked up. 

• All providers gather monthly 
to review charts, socialize, and 
increase team cohesion.

• New doctors are mentored by an 
assigned senior member of the 
clinical staff. 

• Techs, scribes, doctors have 
entered accurate and complete 
chart/EHR data.

• Charts have been checked ran-
domly for missing information, 
missed charges, lack of continuity 
of care, and missed opportunities 
to provide needed services.

• Special testing ordered has been 
followed up. 

• All surgical patients received an 
evening call from their surgeon or 
a staff member.

• Optical and contact lens orders 
have been filled on time.

• Patients have paid 50% upon 
ordering and the balance on deliv-
ery for contacts, glasses.

• All departing patients have been 
asked to refer to the practice.

• All (appropriate) departing pa-
tients have been either reappoint-
ed or put in the recall system.

• Patients who have referred re-
ceived thank you notes, calls, or 
small gifts.

• Referral sources have been entered 
in the computer.

Is it time to develop or improve 
your custom checklist? It would be 
easy to set this column aside and 
“get to it later.” Try to avoid that. In 
the spirit of this column, do it now. 
Circle the items above that apply to 

your part of the practice and trans-
fer these to an e-file.

Spend a few minutes each day 
editing and adding to the list. Break 
out any categories that make sense. 
Keep it simple, especially to start off. 
Your list can always expand.

Show your emerging checklist 
to coworkers for input (and to en-
courage them to develop their own 
list).

Finally, post a hard copy of your 
list where you’ll see it often. Devel-
op the habit of checking off items 
at sensible intervals (again, this 
might be daily, weekly, or monthly, 
depending on your role).

Airplane pilots and boat cap-
tains wouldn’t dream of launching 
without going through their highly 
specialized checklists. Neither 
should you, no matter which part of 
the practice you steer. EW

Editors’ note: This article is excerpt-
ed in part from Ms. Wohl’s and Mr. 
Pinto’s upcoming book, Up: Taking 
Ophthalmic Administrators and 
Their Management Teams to the 
Next Level of Skill, Performance 
and Career Satisfaction. Published by 
the American Society of Ophthalmic 

Administrators (ASOA), Up will soon 
be available for purchase through the 
ASOA bookstore at asoa.org.

Launching continued from page 84

Mr. Pinto is president of 
J. Pinto & Associates, an 
ophthalmic practice 
management consulting 
firm in San Diego. His latest 
books, published by the 
American Society of Oph-

thalmic Administrators (ASOA), include Simple: 
The Inner Game of Ophthalmic Practice Success 
and the fifth edition of John Pinto’s Little Green 
Book of Ophthalmology, and are available at 
www.asoa.org. He can be contacted at pintoinc@
aol.com or 619-223-2233.

Ms. Wohl is president of 
C. Wohl & Associates, a  
practice management 
consulting firm. She  
earned her Masters of 
Health Services Admin-
istration degree at The 

George Washington University and has more 
than 30 years of hospital and physician practice 
management experience. She can be contacted 
at czwohl@gmail.com or 609-410-2932. 
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by Vanessa Caceres EyeWorld Contributing Writer

the psychology of the situation and 
help them understand if they have a 
real complication or not, then help 
them from there.”

9. Identify how you can relate 
with the patient. This isn’t so hard 
for Dr. Jarstad, who experienced 
haze, initial overcorrection, and 
several other complications after 
his laser refractive surgeries (he said 
this was partly his fault because he 
took out his bandage contact lens 
every day to film his progress). His 
own complications influence the 
empathy he shows for patients. “In 
my patients, I haven’t seen all of the 
complications I had, but they prob-
ably follow directions a lot better 
than I did,” he quipped.

10. Get personal with your contact 
information. Dr. Thompson hands 
out his business card to unhappy 
patients, but it doesn’t have his 
cell phone number printed on the 
card. Instead, he will hand write 
his cell number on it. Patients seem 
to appreciate having that personal 
invitation to reach him.

11. Stay positive about follow-up 
treatment options. Ophthalmolo-
gists have a lot more options to offer 
to patients nowadays to turn nega-
tive experiences into positive ones, 
Dr. Jarstad said. From implantable 
collamer lenses to more presbyopic 
treatments, let patients know you 
will work with them to find a better 
visual solution, he advised.

12. Track your patient satisfaction 
data. Find out why patients as a 
whole may be unhappy. “You may 
discover from your practice’s patient 
questionnaires that patients think 
you are not spending enough time 
with them or answering all of their 
questions,” Dr. Thompson said. This 
is something you can make efforts 
to improve on, but only if you track, 
read, and share data with your staff, 
he said. EW

Editors’ note: The physicians have 
no financial interests related to their 
comments.

Contact information
Jarstad: drjarstad@gmail.com
Thompson:  
vance.thompson@vancethompsonvision.com

after surgery, he will insert in the 
lower tear duct collagen punctal 
plugs that last about a month. He 
will then insert permanent ones if 
dry eye is still bothering them.

After surgery
5. Designate a point person for 
all unhappy patients. At Dr. 
Thompson’s practice, that person is 
him. “You can get in and out with 
routine surgery and follow up, but 
if you are my patient you can’t get 
out of the practice unhappy without 
seeing me,” he said.

6. Do your due diligence with staff 
in advance. Prior to operating on a 
patient who the staff is concerned is 
not a good candidate, Dr. Thompson 
will talk with staff to find out what 
happened to create this concern and 
to find out how staff members were 
treated by the patient. “I’ll ask my 
team to let me know about anything 
out of the ordinary, and I’ll ask if 
there’s anything that would make 
them not operate on the patient,” 
he said. Although occasionally he 
won’t make the same decision as his 
staff, their insights are extremely 
valuable, he said.

7. Put unhappy folks in the ex-
press lane. When unhappy patients 
return to your office for a follow up 
and to state what happened, have 
front office staff bring them back 
immediately, Dr. Thompson recom-
mended.

8. Listen carefully and calmly. This 
may seem like common sense, but 
it bears repeating, Dr. Thompson 
said. “The last thing a patient needs 
is you reacting with your temper-
ament,” he said. “If there was ever 
a time to be empathetic, it’s now.” 
You might feel defensive as a patient 
outlines his/her perception of what 
went wrong, but remember that 
the patient probably feels lonely as 
he or she shares the story of what 
happened. Dr. Thompson said he’s 
never improved a patient conver-
sation by acting upset or defensive, 
although he’s had success acting 
parental with a patient who is being 
childish. “Staying calm, going back 
over the details, and telling them 
you understand their concerns and 
are going to help them get to a 
better place is helpful,” Dr. Thomp-
son said. “It is our job to diffuse 

warn patients they won’t get perfect 
vision overnight. Sometimes it takes 
a week before it’s clear,” he said. Dr. 
Thompson finds that by day 4 the 
epithelium is often intact but it is 
still rough over the pupil. By a week 
it is better, and he tells patients the 
best vision is at 3 months. 

The importance of managing 
expectations is clear-cut for Dr. 
Jarstad, who had a patient who 
was unhappy with a 20/25 result 
and sought a “touch up” from 
another LASIK surgeon. A LASIK 
“enhancement” surgery led to the 
patient eventually needing a corneal 
transplant, which probably could 
have been avoided if the patient had 
taken to heart the expectation of 
vision improving over a short wait, 
Dr. Jarstad said. 

2. Standardize your patient ed-
ucation. Better patient education 
can help clear up future complaints. 
Considering that many patients 
either don’t follow instructions 
or interpret them incorrectly, Dr. 
Thompson’s staff will repeat instruc-
tions multiple times, and they make 
sure that any instructions given 
are consistent in person, over the 
phone, and on the practice website.

3. Cultivate a connection. Dr. 
Thompson will not operate on a 
patient with whom he doesn’t feel a 
bond. He’ll let the patient know he 
or she could return another day, and 
the two of them may feel more of 
a connection. However, he doesn’t 
want to risk a lack of connection 
and how that may influence postop 
satisfaction.

4. Anticipate what may go wrong. 
As refractive surgeons know, dry eye 
can be a common complaint post-
operatively. Dr. Jarstad aims to op-
timize the ocular surface of patients 
before surgery with cyclosporine 
and punctal plugs. In some patients 
experiencing troublesome dry eye 

Managing expectations 
and listening with empathy 
are two first steps

Y
ou performed refractive 
surgery on a patient, and 
you thought everything 
went well. Next thing 
you know, the patient 

returns to the office and is unhap-
py with his or her postop vision. 
Maybe there’s residual refractive 
error, or maybe dry eye is marring 
optimal visual results. In any case, 
the patient’s experience is less than 
perfect.

This is where you as the surgeon 
need to step back and thoughtfully 
assess how to handle the situation, 
said Vance Thompson, MD, Vance 
Thompson Vision, Sioux Falls, 
South Dakota, and John Jarstad, 
MD, associate professor of clinical 
ophthalmology, director of cataract 
and refractive surgery, Mason Eye 
Institute, University of Missouri 
School of Medicine, Columbia, 
Missouri. Both surgeons bring 
different perspectives on the topic. 
Dr. Thompson gave a talk on the 
dissatisfied refractive surgery patient 
during the 2018 American Academy 
of Ophthalmology Annual Meeting. 
Dr. Jarstad was one of the first oph-
thalmologists to have laser refractive 
surgery in both eyes in the early 
1990s and lived through an array of 
complications, so he has empathy 
for patients’ woes.

Here’s how Drs. Thompson and 
Jarstad recommend handling the 
unhappy refractive patient.

Before surgery
1. Manage patient expectations in 
advance. Advance warning about 
surgery’s limitations can help reduce 
postop complaints for most pa-
tients. “A lot of times, people expect 
a quick fix,” Dr. Jarstad said. “When 
we do surface ablation, we have to 

12 steps to handle unhappy 
refractive patients
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Oculoplastics 
Wendy Lee, MD, Miami, covered 
common eyelid malpositions in 
her presentation. It’s important to 
remember the primary function of 
eyelids is to protect the globe and 
ocular surface, she said. If the lids 
don’t perform well, this can endan-
ger the underlying structure, which 
could lead to other complications. 

The two most common malposi-
tions are ectropion and entropion. 

With ectropion, Dr. Lee said the 
most common cause is involutional, 
and this can cause tearing, foreign 
body sensation, exposure, or con-
junctival inflammation. 

For entropion, Dr. Lee said the 
most common cause is also likely 
involutional. Complications can 
include corneal and conjunctival 
abrasions, foreign body sensation, 
redness, tearing, and discharge. Dr. 
Lee said to be sure to differentiate 
among trichiasis, distichiasis, and 
epiblepharon on evaluation. 

Also during the session, Dr. Lee 
presented on behalf of Eli Chang, 
MD, Long Beach, California, on “Re-
moving Annoying Eyelid Barnacles 
and Reconstructing If Necessary.”
You need to start by looking at the 
lesions and formulating in your 
mind if you think it’s benign or 
malignant, Dr. Lee said. 

She said to look at history and 
determine how long the lesion has 
been there, if it has been growing, if 
there are any systemic conditions, 
and the sun exposure and skin type 
of the patient.

Generally, with a benign lesion, 
Dr. Lee said it’s well outlined, there 
is no loss of lashes, and there is no 
loss of normal skin architecture. Her 
personal approach is to do an exci-
sional biopsy, but she will still have 
the lesion checked to confirm that it 
is benign.

Malignant lesions will usually 
cause loss of lashes, nodularity, tel-
angiectasia, and loss of normal skin 
architecture. Dr. Lee said she will get 

a confirmatory biopsy if she thinks 
it’s malignant. 

Among the options for skin 
cancer removal, Dr. Lee stressed 
surgical excision with a permanent 
section, surgical excision with a 
frozen section, and Mohs micro-
graphic surgery. The ultimate goals 
for management of skin cancer are 
complete removal, no recurrence, 
no postoperative complications, and 
minimal loss/damage to the sur-
rounding tissues.

Editors’ note: Dr. Lee has no financial 
interests related to her presentations. 

Special guest speaker
The special guest speaker at the 
meeting was Ron Jaworski, a 17-
year veteran NFL quarterback, sports 
broadcaster, business owner, and 
philanthropist. 

Mr. Jaworski shared his football 
history and how this gave him a 

foundation to carry over to his expe-
riences in business. 

He highlighted the importance 
of building a team, noting that this 
is something attendees can relate to. 
He stressed the importance of disci-
pline to believe that the leadership 
will set you up for success. Trust was 
another important principle that 
Mr. Jaworski discussed. He high-
lighted the importance of trust in 
football and likened it to the trust 
physicians need to have among 
their staff. 

Mr. Jaworski shared his “Seven 
no-brainers of leadership”:
1. You must like people. 
2. You must lead by example. 
3. Create an atmosphere where peo-

ple enjoy coming to work. 
4. Bring energy. 
5. Look people in the eye and let 

them know you care and create 
that relationship.

6. Be sincere. 

EyeWorld/ASCRS reports from the  
2019 Hawaiian Eye Meeting

EyeWorld/ASCRS
reports from the  
2019 Hawaiian Eye 
Meeting, January 19–25, 
Big Island of Hawaii 

March 2019



ract surgery. The number of doses 
required following cataract surgery 
is high, and it can be a burden for 
patients to keep track of. 

There is a new era of being able 
to deliver drugs at the time of cata-
ract surgery, Dr. Matossian said. She 
mentioned a number of methods. 
The first was transzonular injec-
tion, but Dr. Matossian noted this 
is not FDA approved and there is a 
learning curve. Pars plana injection 
is another option, but Dr. Matossian 
pointed out that this is an addition-
al step, there is a learning curve, and 
there is some pain.

Dr. Matossian mentioned 
intracameral products, which are a 
familiar landscape, require no addi-
tional instruments, and are quick. 
However, the problem is they’re not 
FDA approved.

Dr. Matossian mentioned two 
FDA-approved products: Dexycu 
(dexamethasone intraocular suspen-
sion, EyePoint Pharmaceuticals, Wa-
tertown, Massachusetts), which can 
be administered over a 30-day peri-
od, and Dextenza (dexamethasone 
ophthalmic insert, Ocular Therapeu-
tix, Bedford, Massachusetts).

Editors’ note: Dr. Donaldson and Dr. 
Matossian have financial interests with 
a number of ophthalmic companies.

Cataract surgery complications: 
“You make the call”
A session featured a variety of com-
plicated cataract surgery case videos, 
with audience members and panel-
ists weighing in on how they would 
handle different aspects of the case. 
David Chang, MD, Los Altos, Cali-
fornia, moderated and presented the 
video cases.

The first panel consisted of 
Florian Kretz, MD, Heidelberg, 
Germany, Kerry Solomon, MD, 
Mt. Pleasant, South Carolina, Jay 

7. Define the goal, delegate, and 
lead.

Refractive IOLs and femto laser- 
assisted cataract surgery
Preeya Gupta, MD, Durham, North 
Carolina, presented on manual vs. 
femto arcuate incisions. She noted 
that 52.5% of patients with cataracts 
have more than 0.75 D of clinically 
significant preexisting corneal astig-
matism.

For preop planning, Dr. Gupta 
highlighted three main steps: make 
sure the astigmatism is regular 
(avoid irregular astigmatism), rule 
out any confounding corneal pa-
thology (avoid in ABMD, Salzmann’s 
nodules, pterygium), and plan treat-
ment based on a nomogram (always 
make the incision on the steep axis).
Dr. Gupta shared reasons why 
surgeons may switch from manual 
to femto incisions. Femto corneal 
incisions have precise depth and 
placement, continuous curvature, 
and offer the ability to titrate the 
incision, which does not disrupt the 
epithelium and you can open the 
incision after surgery.

Dr. Gupta also mentioned some 
of the key differences between femto 
and manual incisions. Femto is pho-
todisruptive (the incision architec-
ture is different from manual); you 
can’t use the same nomograms (you 
will get overcorrection if using a 
manual nomogram with femto); and 
centration is the most critical step in 
femto because decentration can be 
an issue.

Dr. Gupta said there is not 
enough evidence to say one is better 
than the other at this point. Howev-
er, her personal preference is to use 
the femtosecond laser to create an 
incision because it offers increased 
efficiency at the time of cataract 
surgery; it’s more predictable in her 
hands; and it makes her think about 
treating astigmatism in all cases.

In summary, Dr. Gupta said 
that the femtosecond laser and the 

manual technique are both excellent 
options for creating arcuate incisions 
in astigmatism correction. 

Editors’ note: Dr. Gupta has financial 
interests with a number of ophthalmic 
companies.

IOL fixation without capsular 
support and learning the  
Yamane technique 
Brandon Ayres, MD, Philadelphia, 
discussed options for IOL fixation 
without capsular support.

He shared tips for using iris 
fixation, which he said is helpful 
to fixate a three-piece IOL and is 
minimally invasive. He said a 10-0 
polypropylene suture on a curved 
needle is best and recommended 
passing the suture “into the curve” 
of the haptic, which will help gather 
the iris. The suture can be tied with 
a McCannel or Siepser sliding knot. 

Though safety has been estab-
lished with iris fixation, it is not 
without difficulty and complica-
tions, he said. Issues like ovalization, 
hemorrhage, macular edema, and 
repeat dislocation could occur.

Dr. Ayres also discussed scleral 
suture fixation. The use of Gore-Tex 
sutures and IOL are off label. Suture 
fixation gives excellent four-point 
stability, he said, but you must not 
overtighten the suture. Knots must 
be buried into the sclera to avoid 
exposure. Dr. Ayres added that hy-
drophilic acrylic material can lead to 
problems.

Lastly, Dr. Ayres highlighted 
haptic fixation. He said to mea-
sure twice and make sclerotomies 
once. You must use a thin-walled, 
30-gauge or 27-gauge needle. He said 
one should watch the oxygen when 
using cautery. 

Also during the session, Zaina 
Al-Mohtaseb, MD, Houston, shared 
pearls for learning the Yamane dou-
ble-needle technique.
• Use a special large lumen 30-gauge 

needle. 

• Place the needle on a non-luer 
locked TB syringe filled with bal-
anced salt solution (not too tight).

• Test the haptics in the needles 
prior to lens insertion. 

• An AC maintainer can be helpful, 
especially in vitrectomized eyes. 

• Mark the conjunctiva at 1 and 7 
o’clock (exactly 180 degrees apart) 
2 mm posterior to the limbus. 

• Stabilize the globe using a 0.12 
near area of needle insertion. 

• Insert the needle a bevel and a 
half (2 mm) in the sclera prior  
to turning centrally.

• Bend 25-gauge MaxGrip forceps. 
• Use low-temp cautery to create 

flanged haptic.
• You can use any three-piece lens, 

but the haptics’ angle and ends 
differ.

• Grab the proximal haptic parallel 
instead of perpendicular.

Editors’ note: Dr. Al-Mohtaseb and Dr. 
Ayres have financial interests with a 
number of ophthalmic companies.

Complicated cases
Kendall Donaldson, MD, Plan-
tation, Florida, discussed how to 
handle soft cataracts. Some of the 
“dangers” of soft cataracts include 
inability to crack or chop easily, 
bowling out the nucleus, creation 
of a posterior sheet of residual lens 
material, false confidence, and high 
expectations. 

Dr. Donaldson suggested consid-
ering a slightly larger capsulotomy, 
allowing flip and carousel. She also 
said that changing your second in-
strument to use a Drysdale nucleus 
manipulator or Koch spatula could 
help. She said not to pre-judge based 
on the size of the cataract.

Cynthia Matossian, MD, 
Doylestown, Pennsylvania, pre-
sented on alternative drug delivery 
options for cataract surgery.

Compliance is a major issue. 
Around 93% of patients improperly 
administer drops following cata-
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because it’s not uncommon for the 
haptic to rotate and pop into the 
area of weakness. 

For this patient, Dr. Chang ulti-
mately chose a toric lens.

Editors’ note: The speakers have finan-
cial interests with a number of ophthal-
mic companies.

Achieving high patient 
satisfaction with presbyopic 
IOLs
Kendall Donaldson, MD, Planta-
tion, Florida, presented on mono-
vision as an alternative to presby-
opia-correcting IOLs. She first shared 
some “facts and fallacies about 
monovision.” Two myths are that 
(1) monovision is no longer fashion-
able, and (2) more expensive presby-
opia-correcting IOLs have replaced 
monovision. Two facts, she said, are 
that (1) monovision predates multi-
focal and accommodating IOLs, and 
(2) monovision still survives and is 
the most common form of presby-
opia correction.

When choosing a near target, 
Dr. Donaldson suggested targeting 
more anisometropia in patients with 
prior monovision (–1.5 to –2 D)  
and targeting mini-monovision in 
those new to monovision (–1.25  
to –1.5 D).

When and why is monovision 
the best option? Certainly, there’s 

Pepose, MD, PhD, Chesterfield, Mis-
souri, Audrey Talley Rostov, MD, 
Seattle, and John Hovanesian, MD, 
Laguna Hills, California.

Dr. Chang presented a case of 
a cataract patient who was a com-
puter engineer, a myope, and hated 
glasses. Dr. Chang asked the audi-
ence what they would recommend 
for the patient who dislikes glasses, 
and 30% indicated that they would 
generally choose monofocal mono-
vision. Additionally, 18% chose a 
diffractive multifocal IOL and 24% 
chose a diffractive EDOF IOL, while 
20% said they would combine these 
two options. 

Dr. Solomon said he might first 
test the patient with contact lenses 
for monovision to see if he could 
tolerate it. 

Dr. Chang asked the audience 
the same question again after 
presenting more details on his 
specific patient, indicating that the 
patient was very visually demand-
ing and described himself as nearly 
a perfectionist. Audience members 
still largely (39%) chose monofocal 
monovision, and 41% said they 
would now refer this patient. 

Dr. Hovanesian said he might 
try a low-add multifocal and added 
that he has had great success with 
the Crystalens (Bausch + Lomb, 
Bridgewater, New Jersey) in patients 
like this. The Crystalens was ulti-
mately what Dr. Chang chose.

In addition to being visually 
demanding, complications that 
came up with this patient were 
postop refractive shift and Z syn-
drome. Dr. Chang asked audience 
members how they would manage Z 
syndrome, and 40% indicated they 
would YAG the posterior capsule. 

Dr. Hovanesian said that since 
the posterior capsule is still intact, 
that’s something to address. He said 
he would not choose to do an IOL 
exchange. The issue isn’t with clarity 
as with range of vision, which can 
be adjusted with an excimer laser. 
However, he noted that this would 
be the second procedure, and he 
would first do a YAG.

Dr. Chang also cautioned that 
if you YAG and it doesn’t work, 
you cut out the idea for an IOL 
exchange. 

The second panel of the session con-
sisted of Thomas Samuelson, MD, 
Minneapolis, Richard Lindstrom, 
MD, Minneapolis, Randall Olson, 
MD, Salt Lake City, Kevin Miller, 
MD, Los Angeles, and William 
Trattler, MD, Miami. One case they 
commented on was a white lens in a 
16-year-old uveitis patient. 

Dr. Chang asked what IOL mate-
rial would be best in a young uveitis 
patient. Audience members over-
whelmingly (70%) chose hydropho-
bic acrylic, and Dr. Olson added that 
this is recognized to be the safest 
option. 

During Dr. Chang’s case, an 
anterior chamber tear occurred, 
which he noted was likely because 
he overfilled one side and pushed 
the cortex to one half of the capsular 
bag, causing it to split.

To handle an anterior chamber 
tear, half of the audience indicated 
they would attempt to rescue one 
side, while about a third (34%) said 
they would convert to can opener. 

Attendees were also asked which 
lens they would implant in this 
scenario. Thirty-nine percent chose 
a single piece acrylic toric in the bag. 
Dr. Trattler agreed a toric IOL could 
be an option for this patient, and 
Dr. Samuelson said that he would 
choose a toric if the haptic orienta-
tion was in an optimal position.

Dr. Olson said he might be leery 
of a toric under these circumstances 
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tears. The first amniotic membrane 
dissolved quickly, and an amniotic 
membrane was reinserted 3 days 
later. 

The patient ended up needing 
a tarsorrhaphy, Dr. McDonald said, 
and 8 days later, there was complete 
healing. Four months and 1 week 
after first presenting, the patient 
returned to 20/20 uncorrected on no 
medications. 

One problem with this case, Dr. 
McDonald said, is that the girl was 
able to order the lenses online with-
out consulting a doctor. She stressed 
the importance of reporting sites 
that sell these types of unapproved 
lenses to the FDA.

Editors’ note: The speakers have  
financial interests with a number  
of ophthalmic companies.

Surgical cornea panel
The second panel featured modera-
tors Sumit “Sam” Garg, MD, Irvine, 
California, and Elizabeth Yeu, MD, 
Norfolk, Virginia, with panelists 
Zaina Al-Mohtaseb, MD, Houston, 
Brandon Ayres, MD, Philadelphia, 
John Berdahl, MD, Sioux Falls, 
South Dakota, Alan Faulkner, MD, 
Honolulu, Sumitra Khandelwal, 
MD, Houston, and Sonia Yoo, MD, 
Miami. 

Dr. Khandelwal shared a case 
of OSD conjunctivochalasis. This 
is an under-represented diagnosis, 
she said, and patients often present 
with epiphora, dry eye, and other 
symptoms where nothing seems to 
work. Panelists agreed that this is 
something they see quite a bit. 

Dr. Faulkner said that many of 
his patients with this problem pres-
ent purely with tearing, and many 
note that the problem is worse in 
down-gaze reading. 

Conjunctivochalasis is a grow-
ing condition, Dr. Khandelwal said, 
and, it’s seen more in scleral lens 
wearers. 

She noted several approaches 
for management: focal cauteri-
zation, diffuse cauterization, and 
surgical excision. EW

Editors’ note: The panelists have finan-
cial interests with a number of ophthal-
mic companies.

a cost aspect, she said. Monovision 
can go through the patient’s insur-
ance, and it’s cheaper than some of 
the premium options. It could also 
be an option if the patient has a his-
tory of enjoying monovision; if the 
patient is highly motivated and not 
willing to accept dysphotopsias; and 
if the patient does not require a high 
degree of depth perception. 

Some of the benefits of mono-
vision are it maintains quality of 
vision; it’s easy to simulate with 
contact lenses; you can avoid unpre-
dictable dysphotopsias; it provides 
a high degree of spectacle indepen-
dence; studies support a high level 
of patient satisfaction; you may 
avoid loss of contrast sensitivity; 
monovision is less dependent on the 
ocular surface compared to multifo-
cals; and it’s inexpensive. 

There are some limitations, in-
cluding potential loss of stereopsis, 
each eye is dedicated to a different 
focal point, and some patients may 
not adapt. 

Dr. Donaldson shared her “3 
keys to successful monovision”:
1. Choose your patients wisely. 
2. Set accurate expectations before 

surgery. 
3. Do a trial before surgery. 

Editors’ note: Dr. Donaldson has finan-
cial interests with a number of ophthal-
mic companies.

The SALT trial
Jeffrey Goldberg, MD, Palo Alto, 
California, presented on the Steroids 
After Laser Trabeculoplasty (SALT) 
trial. The purpose of the study was 
to determine whether short-term 
use of steroids or NSAIDs affects the 
efficacy of selective laser trabecu-
loplasty (SLT).

The study was a double-masked, 
randomized, placebo-controlled clin-
ical trial conducted at the Bascom 
Palmer Eye Institute and the Uni-
versity of Pittsburgh Medical Center 
Eye Center (and analyzed by the 
University of California, San Diego 
and Stanford University). The pri-
mary outcome was IOP lowering of 
each group versus placebo at 6 and 
12 weeks, with secondary outcomes 
of anterior chamber reaction and 
ocular discomfort. 

Participants were double masked 
and randomized to three groups: ke-
torolac 0.5%, prednisolone 1%, and 
saline tears. All groups were asked to 
use their drop four times daily for 5 
days, where the first day was the day 
of SLT. 

Dr. Goldberg said all patients 
were pretreated with one drop of 
apraclonidine immediately before 
the laser treatment, and 180 to 360 
degrees of the angle was treated with 
SLT using 50 to 100 non-overlap-
ping applications, with a spot size of 
400 µm (centered on the trabecular 
meshwork) and pulse duration of  
3 ns. The initial energy used was  
0.8 mJ, and the energy was titrated 
to champagne bubble formation. 

The study ended up including 
96 eyes of 85 patients and there was 
no difference in baseline IOP among 
the three groups.

Dr. Goldberg said that at 6 
weeks, there was a trend toward 
better IOP lowering in the non-ste-
roidal and steroid groups compared 
to the saline tears group. This trend 
became statistically significant at 12 
weeks.

For the secondary outcomes, 
there was no inflammation past 1 
hour, with no difference between 
groups. 

Dr. Goldberg noted that the 
study had some limitations, includ-
ing a small sample size and a short 
follow-up period. There need to be 
repeated studies to generate confi-
dence in the results. 

In summary, he said that the 
trial showed that both NSAIDs and 
steroids resulted in improved IOP 
lowering compared to placebo. He 
noted that this can potentially be 
applied to practice now.

Editors’ note: Dr. Goldberg has finan-
cial interests with a number of ophthal-
mic companies.

Medical cornea panel
A panel focusing on medical cornea 
included moderators Preeya Gupta, 
MD, Durham, North Carolina, and 
Francis Mah, MD, La Jolla, Califor-
nia, with panelists Kendall Don-
aldson, MD, Plantation, Florida, 
Marguerite McDonald, MD, Lyn-
brook, New York, Lisa Nijm, MD, 

Warrenville, Illinois, Priyanka Sood, 
MD, Atlanta, William Trattler, MD, 
Miami, and Helen Wu, MD, Boston.

Dr. Sood shared a case of a 
68-year-old man who presented 
with blurry vision since his cataract 
surgery at an outside hospital. He 
denied any pain, flashes, floaters, 
or veils of vision loss. On exam, Dr. 
Sood discovered a central detach-
ment of Descemet’s membrane.

Interestingly, within a month 
of this patient presenting, she had 
another patient with the same prob-
lem. A 71-year-old female patient 
presented with clouding vision, and 
she also denied flashes, floaters, or 
veils of vision loss. The patient’s 
exam also showed central Descem-
et’s detachment. 

In both cases, Dr. Sood said 
there didn’t seem to be any corneal 
edema. Anterior segment OCT  
can help show the height of  
detachment.

The ultimate goal in these sit-
uations is reattachment. If you can 
get reattachment, you’ll decrease the 
risk of pigment clumps and signifi-
cant visual disturbances, she said. 

However, both of Dr. Sood’s pa-
tients had pigment clumps already, 
so she didn’t think that reattach-
ment would help. In both cases, she 
ended up doing descemetorhexis of 
that small area. In the long term, the 
patients did well.

Dr. McDonald presented a case 
of a 13-year-old girl who had taken 
her mother’s credit card and ordered 
blue tinted contact lenses from 
the internet. The lenses were not 
FDA approved, and the girl had no 
fitting session with an optometrist 
or ophthalmologist. The patient 
wore the lenses for a few hours on 
two consecutive days and developed 
pain and loss of visual acuity. She 
was managed for 2 days before being 
referred to Dr. McDonald for poor 
response to topical lubrication and 
antibiotics. 

The patient had severe photo-
phobia and was in agonizing pain. 
She also had non-healing epithelial 
defects. 

Dr. McDonald noted that the 
left eye healed, but the right eye 
would not, so she put an amniotic 
membrane in and initiated serum 
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and there are questions as to how 
this could relate to anterior capsule 
tears. 

But “smoothness does not nec-
essarily equate to strength,” Dr. Fram 
said. Studies and company research 
have found that higher energy leads 
to more friability. Thus, 4 mJ is the 
recommended capsulotomy setting, 
with a horizontal spot size of 5 µm 
and a vertical spot size of 15 µm to 
reduce anterior capsule tags.

Dr. Fram finds OCT imaging 
useful in these cases because it can 
help predict what could happen in 
the OR. One of the things that con-
cerns her about the use of femto in 
capsulotomy creation is the loss of a 
capsular stress sign that occurs while 
making a manual capsulotomy. She 
has been looking for another sign 
and considers it to be ovalization of 
the capsulotomy in FLACS cases. 

Editors’ note: Dr. Fram has financial 
interests with Alcon, Johnson & John-
son Vision (Santa Ana, California), 
and Bausch + Lomb (Bridgewater, New 
Jersey).

Cataract surgery in  
glaucoma patients
Nathan Radcliffe, MD, New York, 
spoke about considerations for 
cataract surgery in patients with 
glaucoma. 

Dr. Radcliffe said that a success-
ful cataract surgery can put glau-
coma patients on the path toward 
their disease stabilizing, while 
anything other than that can put 
them in a lot of trouble. This path to 
success starts with the preoperative 
evaluation. 

Almost all patients with glauco-
ma on prostaglandins have meibo-
mian gland dysfunction causing dry 
eye, which can impact refractive 
targets and patient satisfaction, Dr. 
Radcliffe said. He also noted the 
importance of conducting a preop 

ate on the nondominant eye first 
because it’s more tolerant of myopic 
error, and he can again factor in the 
RPE of the first into the IOL choice 
for the fellow eye. 

Dr. Weikert said one question 
that remains is whether there will be 
improved results in these cases with 
segmented axial lengths.

Editors’ note: Dr. Weikert has financial 
interests with Alcon (Fort Worth, Tex-
as) and Ziemer (Port, Switzerland).

Capsule strength in complex 
FLACS cases
Nicole Fram, MD, Los Angeles, 
discussed femtosecond laser-assisted 
cataract surgery (FLACS), saying that 
while she thinks it is comparable 
to conventional cataract surgery in 
routine cases, it could be useful in 
specific eyes and could make com-
plex cases more manageable. The 
controversy, she said, is whether the 
femtosecond-created capsulotomy is 
strong enough to handle the hooks 
and rings that could be needed in 
these cases. 

Femtosecond lasers might do 
a better job of creating predictable, 
reproducible, round capsulotomies, 
but there are missed laser spots, 

IOL calculations
Mitchell Weikert, MD, Houston, 
presented “IOL Calculations: Axial 
Length to the Extreme.”

Most modern formulas per-
form well “on average,” Dr. Weikert 
said, noting that about 71% of eyes 
are within ±0.5 D and about 93% 
of eyes are within ±1 D. However, 
formulas perform less reliably at ex-
tremes of axial length. In short eyes, 
the formulas tend to overestimate 
the required IOL power (leading 
to myopic error), and in long eyes, 
they tend to underestimate (leading 
to hyperopic error). 

In long eyes, his approach is 
to use the Holladay 1 (with adjust-
ed axial length) or Barrett formula 
and aim for very slight myopia. Dr. 
Weikert said he will operate on the 
nondominant eye first because it is 
more tolerant of myopic error with 
adjusted axial length, and he will 
factor the RPE of the first eye into 
the IOL choice for the fellow eye. 

In short eyes, Dr. Weikert will 
use either the Holladay 1 or 2 
formula, the Hill-RBF, the Barrett 
formula, or the Olsen formula. He 
will lean toward the Olsen when the 
formulas disagree. In short eyes, Dr. 
Weikert said he would also oper-
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billing premium cataract surgery and 
patient education/informed consent. 

Safe harbor with refractive 
cataract billing means that addi-
tional services must be for refractive 
surgery performed in addition to 
traditional cataract surgery, and spe-
cifically for the treatment of astig-
matism and/or presbyopia.

Services that qualify under this 
safe harbor include limbal relaxing 
incisions (LRIs) that are manual 
or femtosecond laser created, toric 
IOLs, and presbyopia IOLs. However, 
he noted that some services that do 
not qualify include ORA (Alcon) by 
itself, femtosecond laser for a mono-
focal IOL without LRIs, and use of 
technologies like Callisto (Carl Zeiss 
Meditec, Jena, Germany), Verion (Al-
con), or TrueVision (Santa Barbara, 
California) for monofocal IOLs with-
out the treatment of astigmatism.

Dr. Raviv also highlighted the 
importance of having refractive 
packages for astigmatism or presby-
opia. These can include additional 
preoperative diagnostic testing, in-
traoperative services, and additional 
postoperative services. 

Dr. Raviv went on to discuss 
patient education and informed 
consent. He tells patients the goal is 
to minimize, not eliminate, specta-
cle use, and he talks to them about 
nighttime visual phenomenon and 
quality, as well as the need for addi-
tional procedures. 

longer loop design along with the 
Malyugin ring now allow for more 
controlled cataract surgery in pseu-
doexfoliation patients. 

Dr. Condon said Ahmed seg-
ments provide the ultimate equa-
torial bag and zonular support, but 
there was a time when they were not 
available in the U.S. 

Another challenge with these 
cases is cortical cleanup. Instead 
of pulling radially, Dr. Condon 
described the development of a tan-
gential, banana peel-type approach 
that puts less stress on the zonules. 

He discussed management of 
late in-the-bag dislocation. His pref-
erence is to keep the existing IOL 
and fix the IOL/bag complex. 

Iris fixation and in-the-bag ab 
externo scleral fixation are both 
options. For the latter, Dr. Condon 
described using 16-mm long curved 
needles and 9.0 polypropylene to 
go through the sclera, pushing out 
the cornea, as a “simple, retrievable 
suture idea.” This, he said, is his “go-
to approach” for a dislocated single 
piece lens in the capsular bag.

Editors’ note: Dr. Condon has no finan-
cial interests related to his comments.

Consent in refractive  
cataract surgery
Tal Raviv, MD, New York, discussed 
consent in refractive cataract sur-
gery. He highlighted safe harbor for 

visual field test with foveal sensitiv-
ity turned on to help assess if the 
patient’s poor vision is due to the 
cataract or to reduced foveal sensi-
tivity as a result of glaucoma. 

Other considerations in these 
patients include the iris being more 
prone to poor dilation and possibil-
ity of floppy iris syndrome; vitreous 
being present after previous glauco-
ma surgery; and the nerve might be 
susceptible to IOP elevations. To the 
latter point, Dr. Radcliffe said three 
doses of acetazolamide within the 
first 24 hours after cataract surgery 
in patients with severe glaucoma 
is the “single thing most likely to 
preserve vision in this tumultuous 
time.” 

Dr. Radcliffe also cautioned that 
refractive targets can be harder to hit 
in these patients due to extreme axi-
al lengths, IOL instability, abnormal 
effective lens position due to ante-
rior segment anatomy or pseudoex-
foliation, and possible axial length 
change from IOP reduction. 

Editors’ note: Dr. Radcliffe has finan-
cial interests with Alcon and Glaukos 
(San Clemente, California). 

The Alan Crandall Lecture
Garry Condon, MD, Sarasota, Flori-
da, presented the Alan Crandall Lec-
ture on “Pseudoexfoliation: Evolving 
IOL Fixation.” 

This systemic condition that 
always presents bilaterally has a neu-
ropeptide now under investigation 
to potentially treat the underlying 
cause of the disease. Pseudoexfoli-
ation glaucoma sees damage that 
progresses more rapidly, is more 
severe at the time of diagnosis, and 
has more frequent need for surgery 
compared to primary open angle 
glaucoma, Dr. Condon said. It is 
more resistant to medication and 
has been excluded from all of the 
MIGS trials, but cataract surgery 
lowers IOP in these patients. 

However, there is a higher risk 
for intraoperative challenges (poor 
pupil dilation and zonular laxity) 
and postoperative complications 
(IOL/bag complex dislocation). Iris 
hooks in cataract surgery had their 
limitations because they dislodged 
and didn’t support the bag, Dr. Con-
don said. Capsule retractors with a 
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original surgeon was too anterior 
and asymmetric in their tunnel 
length. Dr. Fram exposed and cut 
the original flange on the side that 
was overlapping the iris and said 
cutting the flange on a bevel makes 
it easier to redock. She brought the 
haptic back into the anterior cham-
ber, repositioned the IOL, and pro-
ceeded with the Yamane technique. 

Dr. Fram also highlighted in 
a surgical video the importance of 
making sure your cautery is not near 
the patient’s eyelid because it’s not 
comfortable for the patient if you 
accidentally hit the eyelid. 

Yamane-fixated lenses, Dr. Fram 
said, are subject to tilt, pupillary 
capture, and CME. Thus, she said it 
is important to counsel patients that 
they might need to be on a nonste-
roidal or there might be other issues 
that need to be addressed. One way 
she has reduced tilt in these cases is 
by using a modified marking system. 
It’s important to be 180 degrees 
apart but you also need to have a 
20-degree angle and 5-degree entry. 
Dr. Fram reminds herself to make 
the 20-degree angle by marking 180 
degrees apart, then she goes over 2 
mm and marks and goes down by 
2.5 mm and marks. EW

 
Editors’ note: Dr. Fram has no financial 
interests related to her comments.  

or two but not all three criteria may 
opt into MIPS for 2019. Practices 
in areas with high participation in 
Medicare Advantage may be exclud-
ed from MIPS. 

Finally, Ms. McCann highlight-
ed key changes in quality reporting, 
noting quality reporting via Medi-
care Part B claims is no longer an op-
tion for large practices of 16 or more 
Medicare-eligible clinicians. Small 
practices of 15 or fewer may now 
report as a group through claims but 
must submit the other categories of 
MIPS as a group for CMS to score 
claims data collectively. 

Editors’ note: Ms. McCann has no 
related financial interests.

Yamane ‘bloopers’
Though the sutureless, double-nee-
dle, flanged IOL fixation technique 
pioneered by Shin Yamane, MD, 
PhD, has become increasingly 
popular in the last few years, it is 
not without its nuances and compli-
cations. 

Nicole Fram, MD, Los Angeles, 
presented several Yamane “bloop-
ers.” One video she showed was 
pulling too small of a flange back 
into the sclera. If this happens, 
you can retrieve it with a 30-gauge 
needle, but she emphasized that a 
bigger flange leads to safer surgery. 

Another case was refixation after 
pupillary capture. In this case, the 

Dr. Raviv said that with night-
time visual phenomenon, it’s 
important to explain halos and 
starbursts to the patient. In addition, 
there may be a need for additional 
procedures like laser vision correc-
tion, an IOL exchange, or toric IOL 
rotation.

Editors’ note: Dr. Raviv has financial 
interests with a number of ophthalmic 
companies.

Legislative and regulatory 
update
Nancey McCann, ASCRS director of 
government relations, Fairfax, Vir-
ginia, shared some of the key MIPS 
changes for 2019. The 2019 MIPS 
performance threshold is 30 points, 
which increased from 15 points in 
2018. Physicians and practices must 
score at least 30 total points to avoid 
a 7% penalty in 2021. 

The cost category will count 
for 15% of a physician’s final MIPS 
score in 2019, which is up from 10% 
in 2018. Additionally, the category 
now includes several episode-based 
cost measures, including one for 
cataract surgery. For 2019, five Medi-
care Part B drugs are included, with 
one pass-through drug. These will be 
updated on a yearly basis. ASCRS is 
addressing the pass-through issue di-
rectly with the contractor and CMS. 
Including pass-through drugs in the 
cost episode defeats the purpose of 
pass-through. Physicians and groups 
do not need to submit any data for 
this category, Ms. McCann said, 
because CMS will calculate the score 
based on administrative claims.

In the promoting interoperabil-
ity category, there were also some 
changes, namely streamlining and 
simplification of the requirements 
and scoring. Participants must report 
on a single set of required measures, 
measures requiring patient action 
have been removed, and health in-
formation exchange measures have 
been modified. Additionally, all par-
ticipants must use only 2015 edition 
certified EHR technology in 2019.

She discussed the low-volume 
threshold. CMS maintained the 
threshold of $90,000 in allowed Part 
B charges or 200 patients and added 
200 or fewer Medicare professional 
services. Physicians who exceed one 
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Vision and Ophthalmology Annual 
Meeting
April 28–May 2
Vancouver, Canada 
www.arvo.org

May
2019 French Society of 
Ophthalmology Congress
May 11–14
Paris, France
www.sfo.asso.fr

2019 Royal College of 
Ophthalmologists Annual Congress
May 20–23
Glasgow, United Kingdom 
www.rcophth.ac.uk

2019 Italian Society of 
Ophthalmology International 
Congress
May 23–25
Rome, Italy 
www.congressisoi.com 

2019 Pan-American Congress of 
Ophthalmology 
May 25–28
Cancun, Mexico
www.paaocancun2019.com

2019 European Paediatric 
Ophthalmological Society  
Annual Meeting
May 30–June 1
Riga, Latvia 
www.epos-focus.org

June 
FLOREtina 2019   
June 6–9
Florence, Italy
www.floretina2019.it

2019 Canadian Ophthalmological 
Society Annual Meeting and 
Exhibition
June 13–16
Quebec, Canada
www.cos-sco.ca/quebec2019

2019 European Society of 
Ophthalmology Meeting    
June 13–16
Nice, France 
www.soe2019.org

September 
2019 EURETINA Congress 
September 5–8
Paris, France 
www.euretina.org

2019 European Society of Cataract 
and Refractive Surgeons Congress
September 14–18
Paris, France 
www.escrs.org 

October 
2019 Asia-Pacific Association of 
Cataract and Refractive Surgeons 
Annual Meeting  
October 3–5
Kyoto, Japan  
www.apacrs.org 

November
International Symposium on Ocular 
Pharmacology and Therapeutics
November 7–9
Valencia, Spain  
www.isoptclinical.com

Email your meeting information to stacy@eyeworld.org.

2019 ASCRS•ASOA 
Annual Meeting

May 3–7
San Diego

2019 Women in 
Ophthalmology 

Summer Symposium 
August 22–25

Coeur d’Alene, Idaho

2019 American 
Academy of 

Ophthalmology 
Annual Meeting
October 12–15
San Francisco

March 2019

2019 Combined 
Ophthalmic  
Symposium

August 23–25
Austin, Texas
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Reference
Sharma VK, et al. Novel use of Malyugin 
ring to avoid intraoperative positive vitreous 
pressure during triple procedure. J Cataract 
Refract Surg. 2019. Epub ahead of print.

Global consensus on definition 
of limbal stem cell deficiency
In 2012, the Cornea Society estab-
lished the Limbal Stem Cell Working 
Group in order to develop a globally 
accepted definition and diagnostic 
criteria for limbal stem cell deficien-
cy (LSCD). In January they released 
a consensus. Overall, the definition 
describes LSCD as “an ocular surface 
disease caused by a decrease in the 
population and/or function of cor-
neal epithelial stem/progenitor cells; 
this decrease leads to the inability  
to sustain normal homeostasis of 
the corneal endothelium.” The 
working group goes on to list the 
different classifications of LSCD, 
diagnosis, and staging based on 
clinical presentation. 

Reference
Deng SX, et al. Global consensus on definition, 
classification, diagnosis, and staging of limbal 
stem cell deficiency. Cornea. 2019;38:364–
375.  

Topography-guided versus 
wavefront-optimized LASIK
A prospective comparative study of 
topography-guided versus wave-
front-optimized LASIK found that 
both resulted in safe and effective 
refractive surgery. However, topogra-
phy-guided LASIK resulted in fewer 
higher order aberrations, especially 
ocular trefoil, corneal total HOAs, 
and coma, according to Kim et 
al. Overall, uncorrected distance 
visual acuity of 0.0 logMAR or better 
occurred in 90.7% of eyes that re-
ceived either topography-guided or 
wavefront-optimized treatments. EW

Reference 
1. Kim J, et al. Comparison of surgical out-
comes with topography-guided versus wave-
front-optimized LASIK for myopia. J Cataract 
Refract Surg. 2019. Epub ahead of print.

Minimizing endothelial cell loss 
due to Descemet’s membrane 
stamping
Stamping an orientation reference 
on Descemet’s membrane for trans-
plantation can result in endothelial 
cell loss in that area. A study by 
Newman et al., however, found that 
endothelial cell loss due to stamping 
can be minimized by using a small-
er, F-shaped stamp and by using pre-
stripped tissue vs. preloaded tissue. 

Reference
Newman LR, et al. Minimizing endothelial cell 
loss caused by orientation stamps on pre-
loaded Descemet membrane endothelial kera-
toplasty grafts. Cornea. 2019;38:233–237. 

Malyugin ring for chamber 
stability in some cataract cases
In a recent study, Sharma et al. 
describe a novel use of a Malyugin 
ring, usually employed for pupil 
expansion, for chamber stability in 
open-sky cataract cases. Sharma et 
al. wrote that using the Malyugin 
ring under the margins of the host 
cornea can stabilize the chamber 
in the presence of positive vitreous 
pressure to allow for safe capsulor-
hexis creation and cataract removal. 
They find this technique is espe-
cially useful in cases with a hyper-
mature cataract and a non-dilating 
pupil where the patient requires a 
triple procedure.

Shedding light on genetics  
of AMD
Scientists from the National Eye 
Institute identified genes that are 
associated with AMD, a discovery 
that could lead to new treatment 
pathways for this leading cause of 
blindness and vision loss in those 
older than 65. “If we were conduct-
ing a criminal investigation, prior 
research would have localized dif-
ferent crime syndicates to 52 streets 
within 34 zip codes. These latest 
findings identify actual suspects—
direct targets that we can more 
closely investigate,” lead investiga-
tor Anand Swaroop, PhD, said in a 
press release statement. Conducting 
RNA analysis from more than 400 
donor retinas with and without 
AMD—the first study to analyze 
transcriptional RNA in the context 
of AMD—the researchers searched 
for genetic variants that regulate 
gene expression, which led them 
to six target disease genes. They 
combined this knowledge with data 
from earlier studies and identified 
three other target AMD genes. 
Overall, this research suggests 20 
new candidate genes that could play 
a role in AMD. In the course of this 
study, the team developed EyeGEx, 
a retinal gene expression database 
that can be used by other vision 
researchers looking at other diseases. 

Reference
Ratnapriya R, et al. Retinal transcriptome and 
eQTL analyses identify genes associated with 
age-related macular degeneration. Nat Genet. 
2019. Epub ahead of print.

Low-stress training a boon to 
acquiring surgical skills
A study of 15 medical school 
students with aspirations to be 
surgeons found that training in 
a low-stress environment seemed 
to enhance their ability to master 
surgical skills. According to the re-
search published in Scientific Reports, 
they were able to master microsur-
gical suturing and cutting in as little 
as five sessions lasting 1 hour each. 
“It appears that by removing exter-
nal stress factors associated with the 
notoriously competitive and harsh 
lifestyle of surgery residencies, stress 
levels during inanimate surgical 

training plummet,” Ioannis Pavlid-
is, PhD, said in a press release state-
ment. “In five short sessions these 
students, approaching surgery for 
fun or as a hobby, had remarkable 
progress achieving dexterity levels 
similar to seasoned surgeons, at least 
in these drills.” 

Reference
Pavlidis I, et al. Absence of stressful condi-
tions accelerates dexterous skill acquisition in 
surgery. Sci Rep. 2019;9:1747. 

Stats on eye trauma  
hospitalizations
A review of eye trauma hospitaliza-
tions from 2001 to 2014 found a 
decrease in primary eye trauma as a 
cause for admission and an increase 
in eye trauma as a secondary diag-
nosis among admittees. The latter 
increase, according to Iftikhar et al., 
was due to an increase in the num-
ber of falls among elderly patients. 
Primary orbital fracture was the 
most common diagnosis for primary 
trauma while contusion and adnexa 
were the most frequent diagnoses 
for secondary trauma. 

Reference
Iftikhar M, et al. Changes in the incidence 
of eye trauma hospitalizations in the United 
States from 2001 through 2014. JAMA Oph-
thalmol. 2019;137:48–56. 
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Toric IOLs in pediatric cases — P. 76
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Look for next month’s issue as EyeWorld unveils a new design  
while continuing to report on the latest in ophthalmology. 
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 AN INVESTMENT THAT GETS SMARTER ALL THE TIME. 
LENSTAR LS 900. AI-powered IOL calculation, now with nearly 4x more eyes.

New eyes. New data. New confidence. 
The Hill-RBF Method 2.0, exclusively integrated into the Lenstar 900,  
is the first purely data-driven IOL calculation technique to leverage artificial 
intelligence for fast, highly accurate refractive predictions. The recent Eyesuite 9 
upgrade includes 12,419 eyes in its data set, nearly 4x the previous number.

Hit your target every time with the ever-increasing predictive power of AI.

Learn more at mylenstar.com

Visit us atASCRSBooth #1845
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