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T
he midterm election cycle has
passed, leaving us with signifi-
cant redistribution of influ-
ence in Washington. As a
group, physicians will be

affected by the change in Congressional
culture and rebalancing of power. As
higher earners, we may individually bene-
fit from an extension of potential Bush-
era tax cuts. Much more pressing and dif-
ficult to predict will be the effect of the
empowered Republican caucus, and the

influence of the TEA party candidates on pivotal policy
issues for our field. 

Retina practices in particular are heavily focused on
delivering care to the Medicare population. In mid-
December, the President signed H.R. 4994, “Medicare
and Medicaid Extenders of 2010,” which puts the rough-
ly 25% cut in Medicare physician payments on hold for 1
year. Such action, however, is in no way a permanent
solution. Campaign promises from the Republican and
TEA party caucuses concerning budget balancing and
stabilization of our ballooning national debt may signifi-
cantly reduce the ability of Congress to pass a “doc fix”
permanently. The Congressional Budget Office esti-
mates the cost for a 10-year freeze in the reimburse-
ment formula to prevent cutbacks in physician pay by as
much as $276 billion. Unfortunately for doctors and
patients, increasing government spending is politically
unpalatable.

Republican opposition to the Patient Protection and
Affordable Care Act (Obama-care) will be another story
to watch closely. The Act itself is incredibly complicat-
ed. During the first 5 years of the plan, retina practices
will be modestly affected, but it is unclear how we will
be influenced as the later phases kick in. One of the
first laws that is likely to affect us is the formation of
new accountable care organizations (ACOs). The law
states that by 2012 doctors and hospitals are encour-
aged to legally join together to form groups covering
at least 5,000 patients each that will be “accountable”
for cost, quality, and overall care. ACOs may take on

various forms. Kaiser Permanente is an established inte-
grated system with its own health insurance. The Mayo
Clinic is also an example of an existing doctor/hospital
group that contracts with multiple health insurers. The
independent doctor’s office may become more rare as
doctors are forced to give up their independence and
join large health care delivery systems. ACOs will surely
affect primary care specialties; how it affects subspe-
cialties, specifically retina, remains unknown. One
option may be to merge retina practices to form inde-
pendent ACOs. 

Retina specialists have an important role to play in
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health care reform. As the baby boomers reach the peak
age for developing age-related macular degeneration
and other retina diseases, our share in patient volume
will continue to increase. At first glance, the Republican
opposition to Obama-care seems to be beneficial for
physicians, but the complex natures of debt, Medicare,
Obama-care, and the recession make the best policy
position for our field difficult to predict. Stay tuned—
this should be interesting.

Currently, we not only face the large potential cut in
the 2011 Centers for Medicare and Medicaid budget,
but also more local challenges from the Relative Value
Update Committee (RUC). The dramatic slashing of our
most commonly used codes in 2011 will be difficult to
overcome. Reduced reimbursements for optical coher-
ence tomography (OCT) and intravitreal injection codes
are likely to directly affect our bottom lines. We should
all be thankful, however, for the efforts of our RUC rep-
resentatives (Julia A. Haller, MD; William L. Rich III, MD;
and George Williams, MD), who prevented these cuts
from being even more devastating than originally
planned.

Full Speed Ahead for Retina Innovation
Challenges aside, retina specialists continue to sit in 

a privileged position in the field of medicine. The past 
5 years have been transformative for the retina subspe-
cialty. Our workload and patient volume have explod-
ed thanks to the availability of antivascular endothelial
growth factor therapy and improved imaging tech-
niques such as OCT. Our efficiency has been enhanced
by sutureless vitrectomy and the transition from per-
forming surgery in the logjam of most hospitals to
smooth-running ambulatory surgery centers. All of
these advances have allowed us to expand and
improve the care we provide and the results show in
our waiting rooms full of happier patients. It’s been a
great ride for retina, but the health care road ahead
appears bumpy.

We will continue to cover changes in the heath care
arena in future editions of New Retina MD. Please share
your thoughts on these subjects—and any feedback
on the first two issues of NRMD. E-mail us at
NRMD@bmctoday.com. Our vision is to provide a
unique publication that meets the needs and interests
of its readers. Thanks for your help and support.  NRMD

-Jonathan Prenner, MD; and Richard Kaiser, MD
Chief Medical Editors
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Washington Medical Matters

With William L. Rich III, MD

In the last issue of New Retina MD,
William L. Rich III, MD, addressed some of
the possible effects that the health care

reform bill will have on retina specialists. For
our second issue, Dr. Rich discusses specific

provisions in the Patient Protection and Affordable Care
Act (PPAC Act; H.R. 3590) that are designed to decrease
the costs of health care in the United States. 

New Retina MD: What are some of the measures that the
US government is taking to cut health care expenditures? 

William L. Rich III, MD: The PPAC Act includes a provision
for the establishment of the Independent Payment Advisory
Board (IPAB), which will be assembled by 2014 and is
designed to evaluate and control health care expenditures
and the new payment methodologies. If the cost saving
measures do not succeed and the cost of health care contin-
ues to increase at rapid rates, physicians may face payment
cuts of as much as 14% between the years 2016 and 2020. 

The sustainable growth rate (SGR) formula fix with
scheduled Medicare payment cuts has served as a
“Sword of Damocles” over our heads since the across-
the-board reduction in payment was first proposed in
2002. Every year since 2003, Congress has voted to delay
any SGR cuts, and once again they have voted to delay
these cuts by 1 year. On December 15, President Obama
signed this into law. 

Although we clearly cannot go back to business as usual
and Congress is not going to pay the estimated $230 billion
to make the SGR cuts go away, I do not think that they will
ever take place. Rather, the slash and burn measures to
reduce health care costs are going to take place via measures
mandated by the IPAB. 

NRMD: How will these cost saving measures influence
the private insurance industry? 

Dr. Rich: Private insurance will have to follow Medicare in
adjusting their payment rates. Elizabeth J. Fowler, JD, PhD,
who has been appointed as Deputy Director of Policy in the
Office of Consumer Information and Insurance Oversight at
the US Department of Health and Human Services, is in
charge of setting up the physician reimbursement rate struc-
ture for private insurance companies. 

NRMD: One of the significant controversies in health
care is the overwhelming cost of therapies. What are some
measures in the PPAC Act that address drug costs?

Dr. Rich: Many trial designs preclude the head-to-head
evaluation of seemingly comparable drugs. The PPAC Act

also amended the Public Health Service Act with provisions to
allow for more expeditious approvals of biosimilars, known as
the Biologics Price Competition and Innovation Act of 2009.
In order to gain US Food and Drug Administration approval,
a drug must be proved safe and to provide a benefit; howev-
er, the law does not include an explanation of what the exact
benefit the drug must be to patients, so the PPAC Act also
created the Patient-Centered Outcomes Research Institute,
which is comprised of 19 individuals who will design and per-
form comparative trials to gain evidence on how diseases can
be most effectively and safely treated.

This is the kind of research that we have always wanted
but have not seen from the government, the pharmaceuti-
cal industry, or even by universities. That said, however,
groundbreaking trials are not new to ophthalmology, which
is important for younger retina physicians to understand. 

Arguably the first great clinical trial in medicine per-
formed in the United States was in the 1950s, when Arnall
Patz, MD, conducted trials at DC General Hospital in
Washington with no outside funding to test his theory
that incubator oxygen causes retinopathy of prematurity.
His findings, and the subsequent change in practice that
saved countless numbers of premature infants from blind-
ness, earned him the prestigious Albert Lasker Medical
Research Award, which was presented to him by Helen
Keller in 1956. 

The first multicenter randomized clinical trial performed in
ophthalmology and sponsored by the National Institutes of
Health was the Diabetic Retinopathy Study (DRS). The DRS
was a head-to-head comparison of laser vs observation. 

The first trial to compare efficacy of one drug to anoth-
er in the United States was the Comparisons of Age-
Related Macular Degeneration Treatments Trial, which is
designed as a noninferiority trial comparing ranibizumab
with bevacizumab (Lucentis and Avastin, Genentech).

It is important for the new generation of retina special-
ists to realize and be proud of the role that ophthalmolo-
gists, and specifically the retina subspecialty, have taken
in medical research in the past century. Innovation is part
of the culture of retina and we will hopefully continue to
be leaders in this capacity in the future. NRMD

Cutting Health Care Costs  

William L. Rich III, MD 
is currently the medical director of health policy for the
American Academy Ophthalmology.



Keep it simple. Every presentation should have a
beginning, middle, and end. Brevity in a presentation is
key. Try to use as few negative slides as possible and
stay on track. Try not to detour into a related, but
nonessential, issue. It is also important to minimize text
that appears on the slides; too much text detracts from
an audience’s focused attention. Use as many relevant
images as possible. 

Maximize the use of retinal imaging. Try to link
each image. When you finish showing one image, use a
connecting sentence that will prepare people for the
next image. It could be a question or it could be an
extension of the information that embellishes the previ-
ous line or introduces the next image. Just be careful
not to assume that the audience will retain all of the
information that was on a previous slide. For example, if

you show a pretreatment retinal image on one slide,
when you show the post-treatment image on the next,
use a split screen and include the pretreatment image
from the previous slide. Additionally, try to link different
aspects of information together such as histopathology
with a clinical photo or an imaging correlate.

Focus on the actual speaking. Maintain good eye
contact and project your voice. If you have a good
speaking voice, take advantage of it. If you do not, get
right on top of the microphone so that your voice will

Put Power Into 
Your Presentation
Tips to help you become a more effective speaker. 

With Lawrence A. Yannuzzi, MD; G. William Aylward, MD; and Dante J. Pieramici, MD

Lawrence A. Yannuzzi, MD
is Vice Chairman and Director of Retinal
Services, Manhattan Eye and Ear Hospital (New
York) and Professor of Clinical Ophthalmology,
Columbia University School of Medicine. He is
the Founder and Chairman of Vitreous-Retina-
Macula Consultants of New York.
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H
ow many times have you sat in a dark meeting room during a medical conference watching talk after talk,
only to realize at the end of a session that you remember little to nothing of what was disseminated?
Alternatively, how many times have you heard a colleague speak and when you left the meeting room, you
were convinced that you had been given access to some really useful information?

It is from the podium that most of the newest, and sometimes groundbreaking, information comes. The
ideal retina meeting is one from which attendees emerge with knowledge of the latest data and armed with new informa-
tion to take back to their practices that will ultimately improve patient outcomes. 

What makes a presentation effective? To find out, New Retina MD spoke to three retina specialists who have spent a
good deal of time at the podium—Lawrence A. Yannuzzi, MD; G. William Aylward, MD; and Dante J. Pieramici, MD—and
who have established reputations for being among the best speakers on an ophthalmology congress program. All three
shared their thoughts on what they believe makes a great presentation. 

“Maintain good eye contact 

and project your voice. 

If you have a good speaking voice,

take advantage of it.”

-Lawrence A. Yannuzzi, MD



be captured and projected along with the visual infor-
mation that you are presenting. 

Additionally, do not let your voice burn out at the end
of a sentence. Rather, sustain your sentence with a
crescendo to emphasize the message. Using these
strategies will allow you to take command of the audi-
ence and hold people’s attention more effectively. 

Know your subject. The best confidence booster for
someone giving a presentation is to know his or her
subject inside and out. A little bit of nervousness, how-
ever, can work to your advantage. The actor Richard
Burton once told me that even at the pinnacle of his
career, he still became a bit anxious at times and that it
actually fine-tuned his performance. However, you do
not want to be so nervous that you become agitated
and lose focus of the presentation.

A strong knowledge of your subject will not only help
your confidence, but will allow you to incorporate the
related information in creative ways that will keep the
audience interested. I like to keep the conclusions a bit
mysterious, unraveling bits of information as I go along.
This is a good way to capture attention and end with a
satisfying discussion. 

Tailor your message to the audience. It is helpful to
have a grasp on the level of understanding your audi-
ence has regarding the topic you are presenting. If the
information that you present is too far above or too
below the mean level of understanding, you will miss
the target—and this is unfair to the audience. It is
important to understand that your audience is paying
you with their time; so, they are owed a good talk that is
not over their head, but also that is not so remedial that
they learn nothing new. The key components of a good
presentation are knowledge, preparation, and rehearsal. 

Reinforce the take-home message. When giving a
presentation, you must decide on the message that you
want to deliver. When I was a medical student in 1982,
we attended many lectures from various subspecialties. 
I remember the advice that one lecturer, an ear, nose,

and throat surgeon, offered. He said that students only
remember one thing from a lecture, and then only if it is
repeated seven times. He then recited, “Hoarseness of
the voice for 3 weeks or more means carcinoma of the
larynx until proved otherwise.” He repeated this seven
more times during the course of his talk. Thirty-odd
years later, this is the only remark that I can recall from
that entire lecture series. 

Just remember that people are inundated with infor-
mation. If you try to present too many points in a lecture,
the entire presentation runs the risk of being forgotten. If
possible, restrict your topic to one major point. 

Streamline your slides. Make sure that every word or
image on your slides has a reason for being there. Most
importantly, never put yourself in the position of having
to apologize for a busy slide. You choose what goes on
your slides, so if you think it is too busy, cut it down to
only the essential information and dispose of the rest.
For example, if you have a complex data point graph
and want to draw attention to only a few specific areas,
make a new slide with just these areas included. This
approach has significantly more impact. 

Mix images and text to create interest and to dis-
suade boredom; however, make sure that the images
you choose are relevant rather than distracting. 

Do not read your slides to the audience. It is likely
that the audience can read your slides more quickly than
you can recite them, and it is irritating to have to listen
to what you have already read yourself. The text on a
slide, rather, should be an adjunct to what you are actu-
ally saying. For example, for a slide that has information
on the inclusion criteria of a study, I would recommend
the speaker say, “This slide summarizes the inclusion
criteria,” rather than actually reading each line. 

Make your talk memorable. Early in your presenta-
tion, try to include an anecdote or an element that will

G. William Aylward, MD
is a Consultant Vitreoretinal Surgeon and former
Medical Director at Moorfields Eye Hospital in
London. He is also President of the European
Society of Retina Specialists (Euretina). 
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“Make sure that every word or

image on your slides has a reason

for being there.” 

-G. William Aylward, MD 
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Feature Story

engage the listener. The goal is to have the audience
think, “Ah, this talk is different from the other 10 I have
just heard, during which I have been nodding off. This
person might tell me something interesting.” 

For some audiences, a joke might work, but keep in
mind that for audiences with multiple cultures and lan-
guages, jokes can be tricky. Alternatively, the element
of interest could be a historical fact relevant to the
topic of the talk. The goal is to engage the audience at
an early stage. 

Know your presentation software. Another impor-
tant component of being an effective presenter is to
make sure that your presentation software is working
and that you do not become a victim of the technology.
There are many pitfalls that can be avoided if you famil-
iarize yourself with the software ahead of time. For
example, when importing a video file into Microsoft
PowerPoint, the default is for the video to not play
when the user clicks to that slide. Although it is relative-
ly easy to simply mouse click on the video to initiate
play, often a speaker will inadvertently advance the
slide and trouble ensues. This scenario is completely
avoidable simply by practicing with the software ahead
of time. 

On a similar note, do not overdo the slide transitions;
complicated transitions create more difficulty moving
from slide to slide. 

Allow adequate time for preparing your presenta-
tion. I start thinking about a presentation the moment I
know that I will be giving a talk, which is usually many
months in advance. During that time I begin to collect
analogies, anecdotes, supporting literature, and other
material that might enhance my presentation. 

The intensive period of time when I actually write my
talk is usually 1 week before the presentation. If you

begin writing 3 months ahead, you can spend 3 months
of intensive time and conversely, if you begin 12 hours
before, you spend that amount of time; however, I have
found that 1 week of getting down to the “nitty gritty”
is what I need to prepare a good talk. 

Be the master of your material. My best advice to
physicians who are new to presenting and who may be
somewhat nervous at the prospect is to be sure that
you know what you are talking about before stepping
up to the podium. If you do not know everything about
the topic that you are going to address, you are rather
correct to be nervous. Rather, know the subject, all the
available literature, and be prepared to address every
implication that might arise from your presentation. Run
your presentation by colleagues to assess any criticisms
that might arise and you will be more prepared and less
anxious. 

The second piece of advice that I can offer is to
rehearse. Rehearse in front of the mirror, with your
spouse, or your friends. Make sure that you stay on
time because I can say from experience that there is
nothing worse than being forced to advance to your
final slide when you have not delivered the key mes-
sage of your presentation. No one in the room will
mind if you finish your presentation early, but almost
everyone in the room will mind if you finish late. 

Finally, enjoy yourself. You have spent a long time
preparing for and creating this presentation. You have
been picked to share a topic with your colleagues and
that in of itself is an honor. Enjoy your time at the podi-
um and a job well done. 

Speak to a relevant topic. The subject matter that is
being presented must be appropriate to the audience,
not information that they have heard 1,000 times before.
Those in attendance want to get information that they
can take back home and put to use in their practice, so
when selecting a topic, you should lean toward novel
information that will potentially have a direct effect on
everyday practice. 

Dante J. Pieramici, MD
practices at California Retina Consultants in
Santa Barbara. 

“When selecting a topic, lean

toward novel information that will

potentially have a direct effect 

on everyday practice.”

-Dante J. Pieramici, MD



Carefully prepare your presentation. Know your
topic well and boil down the information that you are
presenting to a few essential points. It is important to
tell the audience in the introduction of your talk exactly
where the presentation is leading so that listeners can
keep the objectives in mind. As the presentation pro-
gresses, it should tell a story and come to a conclusion
that is in line with the objectives that were laid out in
the beginning.

I find that it is actually easier to prepare a longer pres-
entation, such as when I am delivering a 30-minute talk
at a dinner meeting, than it is to prepare a 10-minute
presentation at a conference. I tend to spend more time
preparing the shorter talks because I have to choose my
points more carefully and arrange the presentation soft-
ware in such a way that I am able to meet my objectives
in a more streamlined manner. 

Don’t try to include every bit of information. During
my fellowship training, we had to present before a group
every week; this ritual helped me to become familiar with
preparing presentations. During that time, I learned how
to arrange the flow of a presentation and to avoid includ-
ing too much information in one talk. Keep your goals
simple. If you try to include every aspect of a topic, you
will lose the forest in the trees. Ensuring that all of the
information in your presentation is linked in some way will
help solidify the message.

Feature Story
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I
n this issue, Dr. Terry O’Brien, Professor of
Ophthalmology at Bascom Palmer Eye
Institute, highlights important clinical top-
ics in the fields of cornea and anterior
segment. His clinical expertise will help us

review common disorders that affect the ocular surface,
cornea, and lens. We would like to thank Dr. O’Brien for
this thorough review. This is part 1 of his review on cornea.
Part 2 will serve as a review of surgical cornea in the next
issue of New Retina MD in 2011. 

- Diana V. Do, MD

Diagnostics 
Slit lamp biomicroscopy. Slit lamp biomicroscopy

remains the gold standard in corneal diagnostics for ini-
tial examination. The use of vital staining, including fluo-
rescein, fluorescein sodium, Rose Bengal solution, and lis-
samine green in conjunction with slit lamp examination,
can be beneficial in providing additional information. Tear
film breakup time, which is a measure of tear film stability,
is evaluated with fluorescein. The time lapse between the
last blink and the appearance of the first randomly dis-
tributed dry spot on the cornea is the tear break-up time.
Dry spots appearing in less than 10 seconds are consid-
ered abnormal.

Corneal pachymetry. The most common way to measure
corneal thickness is via ultrasonic pachymetry, which is per-
formed in the central-most part of the cornea. For condi-
tions like keratoconus, corneal pachymetry may be meas-
ured from top to bottom. The normal cornea has a central
thickness of approximately 0.52 mm and becomes thicker
in the paracentral and peripheral zones. The thinnest zone
is approximately 1.5 mm temporal to the geographic cen-
ter of the cornea. A central corneal thickness greater than
0.65 mm suggests significant swelling and dysfunction. 

Corneal topography. Corneal topography is an essential
tool for analyzing corneal shape. Videokeratography is the
most commonly used method. The precursor to this com-
puterized method was a keratoscope, known as a Placido’s
disk, which was a handheld instrument that allowed analy-
sis of corneal curvature in the central zone and periphery.

Anterior optical coherence tomography (OCT) is emerg-
ing as a powerful new tool to image the cornea in precise
detail and determine the extent and depth of various
pathologies of the cornea. Additionally, confocal
microscopy allows for higher resolution imaging for
corneal dystrophy and other related pathologies. The
scanning confocal microscope noninvasively studies layers
of the cornea in real time and is a useful adjunct to slit
lamp biomicroscopy.

Anterior segment fluorescein angiography. Anterior
segment fluorescein angiography is occasionally used to
study the circulation of the anterior segment of the eye
and is particularly helpful for patients with vascular nonper-
fusion iritis or necrotizing scleritis. 

Specular photomicroscopy. Specular photomicroscopy is
a method to quantify the endothelial cell layer in terms of
density and general health by evaluating the hexagonal
cells and the variability of cell shape. It is also used in pre-
operative evaluation. 

Ocular Surface Disease
Dry eye syndrome. Ocular surface disease (OSD)

includes dry eye, blepharitis, and infectious and noninfec-
tious conjunctivitis. The most common OSD is dry eye syn-
drome. Two well-known study groups have developed
severity scales (International Dry Eye Workshop [DEWS];
Table 1)1 and  algorithmic treatment approaches
(International Task Force [ITF])2 recommendations. 

Tear film stability is measured when a diagnosis of dry
eye is suspected, usually with Schirmer 1 or 2 testing. In
recent years, tear film osmolarity testing is more widely
performed for evaluating dry eye. 

Meibomian gland dysfunction. Meibomian gland dys-
function, or blepharitis, is an inflammation of either the
anterior or posterior eyelid margin. Anterior lid margin dis-
ease is usually due to an excessive colonization with gram-
positive bacteria like staphylococci, whereas posterior lid
margin disease is a condition where the etiology is incom-
pletely understood. The net effect, however, is an unstable
lipid layer and evaporative dye eye, indicating a link
between meibomian gland dysfunction and evaporative

Competencies in 
Medical Cornea

By Terrence P. O’Brien, MD, MBA

Section Editor: Diana V. Do, MD
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tear loss due to accelerated break-up of the tear film. 
Ocular allergy. Ocular allergy is another form of OSD,

with seasonal allergic conjunctivitis being the most com-
mon. Ocular allergy is sometimes difficult to differentiate
from dry eye and blepharitis. 

Infectious Diseases
Bacterial conjunctivitis. Bacterial conjunctivitis is inflam-

mation of the conjunctiva that may be caused by infec-
tious agents, including a variety of microbes, multiple
bacteria, and viruses. Acute bacterial conjunctivitis is clini-
cally judged to be nonsevere or severe. In nonsevere
bacterial conjunctivitis, the most likely organisms are
coagulase-negative staphylococci such as Staphylococcus
epidermidis or Staphylococcus aureus, Streptococcus,
and lorexcella. More severe disease may be caused by
Neisseria gonorrhea, Haemophyilus influenza,
Streptococcus pyogenes, or S aureus. In neonatal
patients, a notorious invalidity of the clinical signs exists,

but they are at higher risk for N gonorrhea, mydial infec-
tion, or herpes simplex virus (HSV) type 2 as a result of
transmission along the birth canal.

In severe disease, patients must be treated aggressively
with corneal scrapings for gram stain and other diagnostic
tests, as well as culture, and treated with both topical and
systemic antibacterial agents. Antibacterial therapy is also
recommended for nonsevere disease. 

Adenoviruses. Adenoviruses are double-stranded DNA
viruses that cause significant human disease and morbidity.
Ocular infection by adenovirus may occur in epidemics,
creating an occupational hazard that can spread rapidly
through a medical office or institution. Over 50 serotypes
of adenovirus have been identified and several may cause
epidemic keratoconjunctivitis, which is the most significant
threat to the cornea. No treatment that has proved effec-
tive, although ganciclovir is being evaluated. Thus, preven-
tion is critical and it is important to properly disinfect any
equipment or surfaces that come in contact with potential-

The Road to Recertification

Dry Eye Severity Level

Discomfort, severity, 
and frequency

Visual symptoms

Conjunctival injection

Conjunctival staining

Corneal staining
(severity/location)

Corneal/tear signs

Lid/meibomian glands

TFBUT (sec)

Schirmer score
(mm/5 min)

Mild and/or episodic,
occurs under environ-

mental stress

None or episodic 
mild fatigue

None to mild

None to mild

None to mild

None to mild

MGD variably present

Variable

Variable

Moderate, episodic,
or chronic, stress, or

no stress

Annoying and/or
activity limiting

episodic

None to mild

Variable

Variable

Mild
debris,↓meniscus

MGD variably present

b10

b10

Severe, frequent, or
constant without

stress

Annoying and/or 
constant limiting

activity

+/-

Moderate to marked

Marked central

Filamentary keratitis,
mucus clumping, 

↑tear debris

Frequent

b5

b5

Severe and/or 
disabling and 

constant

Constant and/or 
possibly disabling

+/++

Marked

Severe punctate 
erosions

Filamentary keratitis,
mucus clumping, 

↑tear debris, ulceration

Trichiasis, keratiniza-
tion, symblepharon

Immediate

b2

1 2 3 4*

*Must have signs AND symptoms. TFBUT: fluorescein tear break-up time. MGD: meibomian gland disease. 
Behrens A, Doyle JJ, Stern L, et al. Dysfunctional tear syndrome. A Delphi approach to treatment recommendations. Cornea. 2006;25:90-97.

Table 1. DEWS: Dry Eye Classification
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ly infectious adenovirus particles. Following prevention,
supportive treatment is recommended for resulting inflam-
mation and corneal processes that can cause significant
decline in vision due to subepithelial infiltrates that may
follow the course of the infection.

Herpes Simplex Virus. HSV is a major cause of blindness
in the developed world. Members of the herpes virus fami-
ly that cause corneal infection include HSV Types 1 and 2;
varicella zoster virus; Epstein-Barr virus; and cytomegalo
virus. HSV type 1 is most common and often causes acute
keratoconjunctivitis that recurs frequently. These recur-
rences lead to the greatest morbidity and often result in
corneal scarring and opacification, and ultimately the need
for corneal transplantation. 

HSV may affect the corneal epithelium with an epithelial
keratitis, the most common being the pathognomonic lin-
ear dendritiform pattern; however, punctate epithelial ker-
atitis or geographic keratitis can result. In addition to
epithelial infection, HSV can also cause stromal keratitis
and even stromal keratouveitis that spreads to the anterior
chamber and the uveal track. 

Treatment depends on the form of keratitis. In active
epithelial keratitis, the typical treatment is minimal-wiping
debridement, or diagnosis and debulking the virus.
Scraping is not recommended, as virus particles may be
spread to adjacent uninfected cornea. Treatment includes
the frequent application of topical antiviral medications
with activity against HSV, including trifluridine and more
recently, ganciclovir 0.15% gel, which can be used four to
five times a day for treatment. In some instances, systemic
antiviral therapy will also be used with acyclovir, famciclovir,
ganciclovir, or valacyclovir to try to prevent further spread.

The Herpetic Eye Disease Study showed beneficial
effects of topical corticosteroids in combination with the
antiviral topical trifluridine. Typically, steroid drops are
taken frequently in the first phase of dosing with gradual
tapering to reduce the impact of corneal scarring and

opacification from the herpes simplex virus infection.
Chlamydial conjunctivitis. Chlamydia is a bacterium that

is difficult to eradicate. Chlamydia is typically sexually
transmitted and is a cause of adult inclusion conjunctivitis.
In neonates, it is also a cause of ophthalmia neonatorum. It
can be diagnosed via conjunctival swabbing, which can
reveal the intracellular inclusion bodies with vital stainings.
More recently, molecular microbiologic testing can confirm
the identity of chlamydia with high sensitivity and specifici-
ty. Treatment for chlamydial conjunctivitis requires systemic
therapy with oral antibiotics, such as azithromycin, doxycy-
cline, tetracycline, or erythromycin, for the patient and his
or her partners to prevent a recurrent cycle of infection.
Patients who have laboratory-confirmed chlamydial con-
junctivitis should be evaluated for coinfection with other
sexually transmitted diseases, such as syphilis or gonor-
rhea, before antibiotic treatment is started.

Bacterial keratitis. Bacterial keratitis is a common sight-
threatening condition. The pace of inflammation may be
explosive and lead to a rapidly progressive course involv-
ing stromal inflammation. Untreated, it can lead to tissue
destruction with corneal perforation or extension, and ulti-
mately to corneal blindness. The risk factors or common
predisposing factors for bacterial keratitis are contact lens
wear, trauma, contaminated ocular medications, impaired
defense mechanisms, or altered structure of the corneal
surface. The clinical presentation is typically that of rapid
onset of pain, accompanied by conjunctival hyperemia,
photophobia, and decreased vision. The hallmark is an
ulceration of the epithelium that can be observed and
measured with the aid of fluorescein, sodium solution
installation, and a suppurative infiltrate of the substantia
propria. An endothelial inflammatory plaque may be
present, along with marked inflammation in the anterior
chamber and even hypopyon formation. Acute interven-
tion is essential and prompt laboratory investigation is
recommended with corneal scraping and analysis to iso-
late the causative pathogen or pathogens.

The most common causes of bacterial keratitis are
staphylococci, streptococci, Pseudomonas aeruginosa,
and enterobacteriaceae. Uncommon organisms are non-
tuberculis microbacterium, nocardia, non–spore-forming
anaerobes, Neisseria, and moraxella. Patients are started
immediately on broad-spectrum therapy until the offend-
ing microorganism is identified in culture because of the
time required for the laboratory isolation and identifica-
tion. After testing is complete, more specific antibacterial
treatment is employed. 

The role of corticosteroid therapy for bacterial keratitis
has been controversial. The Steroids for Corneal Ulcer

Untreated, bacterial keratitis 

can lead to tissue destruction 

with corneal perforation or 

extension, and ultimately to

corneal blindness. 
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Trial has provided some evidence that corticosteroids
may have a beneficial role in infectious keratitis that has
been treated aggressively with antibacterial agents. The
trial showed benefit with a judicious addition of topical
corticosteroids to reduce the inflammatory reaction,
corneal scarring, and visual impairment. 

In some cases of severe corneal infections due to bac-
terial keratitis with descemetocele formation or corneal
perforation, a therapeutic penetrating keratoplasty (PK)

may be indicated. One must be careful, however, to
remove only as large an area as necessary and to use
uninterrupted sutures. Postoperatively, patients should be
treated with topical and systemic antibiotics.

Fungal keratitis. Fungal keratitis is less common than
bacterial keratitis. In the United States, fungal keratitis
only accounts for approximately 10% of corneal infections
reported in clinical series. Trauma to the cornea, particu-
larly with plant or vegetable material, is a major cause of
corneal blindness in the developing world, and a leading
risk factor for fungal keratitis in the developed world.
Clinical presentation is often slower than with bacterial
keratitis and, depending on the particular fungal
pathogen, may be subacute rather than acute.
Occasionally there are superficial lesions that may appear
and satellite lesions that give a characteristic clinical
appearance; however, obtaining material via corneal
scraping for culture and organism identification is manda-
tory prior to therapy of suspected fungal keratitis.

Confocal microscopy may play an adjunctive role in
identifying filaments in the stroma. Fungal cell wall stains
with Wright-Giemsa or Grocott-Gomori methenamine sil-
ver stain may be used. Treatment should be initiated only
after confirming the presence of fungal organisms in the
cornea and is typically achieved with a topical antifungal
agent given frequently. In some cases, adjunctive oral
antifungal medication is used. Fungal medications, how-

ever, do not penetrate the corneal tissues well, and so
scraping the corneal epithelium is used to increase pene-
tration. In advancing cases that appear to be spreading,
PK is recommended.

Acanthamoeba keratitis. Acanthamoeba keratitis is less
common than bacterial and fungal keratitis, but more
problematic in terms of both diagnosis and treatment.
Acanthamoeba are free-living, ubiquitous protozoa that
are found in fresh and brackish water and soil. They are
highly resistant to routine disinfection because of their
dual life-form morphology with freely replicating forms
and dormant cysts, which are particularly difficult to eradi-
cate. A majority of cases reported in developed countries
are associated with contact lens usage, and many are
misdiagnosed and initially treated as herpes simplex ker-
atitis or traumatic keratitis. 

Diagnosis is made by visualizing the amoeba in stained
smears or by culturing the organisms from material
obtained with corneal scrapings. These scrapings can be
placed on a nonnutrient agar that has an onlay of live e-
coli bacteria; amoebic trails can be seen quite readily to
diagnose the presence of amoeba. Confocal microscopy
may be used adjunctively to identify pathogens, typically
the cysts within the stroma for earlier diagnosis.

Treatment depends on the severity. For cases that are
diagnosed early in the epithelial stage of the disease,
epithelial debridement is followed by a relatively short
course of anti-amoebic therapy and the visual prognosis
is good. If there is deeper involvement in the stroma with
an established ring-like infiltrate of the stroma, these
cases will require multiple anti-amoebic agents—typically
cationic antiseptic such as biguanides, including
chlorhexidine gluconate, polyhexamethylene biguanide;
diamidines such as propamidine, hexamidine, pentami-
dine; and imidazole agents or triazoles such as itracona-
zole or voriconazole.

To fully eradicate the cysts from the stromal tissue,
these cases must be treated for an extended period of
time. Cyst persistence or recurring infection can result
from reduced or tapered therapy. PK is reserved for cases
that are progressing to stromal melting and possible per-
foration despite maximal medical therapy. In this setting,
the risk for recurrence is high because the cysts may
remain in the host tissue and recur in the transplanted
graft causing destruction of the graft early after PK.

Corneal Trauma 
Corneal abrasions. Corneal abrasions are one of the

most common presenting conditions in general practice
as well as subspecialty ophthalmic practice. Corneal abra-
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sions may be rising as a result of direct or indirect trauma
with mechanical forces or foreign bodies, leading to an
abrasion of the corneal epithelial layer. Because of
corneal innervation, abrasions are associated with
extreme pain and immediate presentation. 

The type of corneal abrasion, either associated with
contact lens wear and independent of contact lens wear,
must be determined because contact lens-associated
abrasions are at higher risk of infection and the manage-
ment is different. Contact lens wear is one of the com-
mon causes and can result from improper fit or excessive
wear. Some patients cannot recall a history of trauma, 
but have signs and symptoms that suggest abrasion.
Clinicians must exclude HSV keratitis in this setting.

Slit lamp exam with fluorescein solution for direct
inspection is standard. The upper eyelid should be avert-
ed and the superior and the inferior conjunctival cul de
sac should be examined for remaining foreign body.
Patching is usually not necessary for most abrasions, yet
may provide comfort in some settings with large abra-
sions. Abrasions are typically managed with antibiotic
ointment in combination with topical cycloplegia. Oral
pain management may be necessary for the first 24 to 
48 hours. Alternatively, a therapeutic or bandage contact
lens in conjunction with antibiotic prophylaxis may also
be an effective approach.

Abrasions caused by organic material require closer fol-
low-up to monitor infection and patients with contact
lens-associated defects should never be patched
because of the possibility of promoting a secondary
infection. These patients may be treated with topical
antibiotic drops and ointment.

Post-traumatic recurrent corneal erosion syndrome. 
A corneal erosion can precipitate future recurrent
corneal erosions and can occur in the setting of epithe-
lial basement membrane dystrophy. These patients
often undergo a painful cycle of recurrent corneal ero-
sions that may awaken them, particularly from their
sleep at night with rapid eye movement and sloughing
of the epithelial layer. A step-wise management
approach is undertaken, sometimes with the use of
bandage contact lenses, epithelial debridement, stromal
micropuncture, or in recalcitrant cases, excimer laser or
phototherapeutic keratectomy.

Persistent epithelial defect. Persistent epithelial
defect is among the most challenging conditions and
clinicians must be aware of associated diseases that
may be contributing to the persistent epithelial defect.
Patients should be referred to a cornea subspecialist.
The use of therapeutic bandage contact lenses, topical

antibiotics, autologous serum tears, amniotic mem-
brane graft, and sometimes tarsorrhaphy, are common
treatments.

Chemical trauma. Chemical burns or chemical trauma
to the ocular surface can be a major cause of ocular sur-
face damage. Particularly destructive are alkali injuries
because the alkali may penetrate readily to cause dam-
age not only to the surface of the eye, but also to the
intraocular structures. Acid burns denature and precipi-
tate proteins in the tissues they contact, but they tend
to cause less severe tissue damage than alkaline solu-
tions because of the buffering capacity and penetration
barrier properties of the tissues. The fundamental step
of managing a chemical injury is to minimize ongoing
exposure to the offending agent. The ocular surface
should be immediately and copiously irrigated with
water or saline solution. If water or saline are unavail-
able, any non-toxic or unpolluted solutions are recom-
mended to irrigate the eye.

The pH of the tear film should be checked periodical-
ly with a pH strip to monitor the normalization of pH to
that of the physiologic tear film. A paracentesis to gen-
erate secondary aqueous formation and dilute the
chemical within the anterior chamber may be created 
to address severe chemical burns. The next steps are to
reduce inflammation, monitor intraocular pressure, and
limit the destruction of the cornea while trying to pro-
mote re-epithelialization, and this would involve use of
topical antibiotics and topical corticosteroids to reduce
breakdown of the stroma, the use of bandage contact
lenses, oral or topical Vitamin C, and any other adjunc-
tive agents that will help prevent breakdown of the
cornea or encourage remodeling of the cornea after 
the chemical injury. NRMD

1. International Dry Eye Workshop. 2007 report of the International Dry Eye 

Workshop (DEWS). Ocular Surf. 2007;5:67-204. 

2. Behrens A, Doyle JJ, Stern L, et al. Dysfunctional tear syndrome. A Delphi
approach to treatment recommendations. Cornea. 2006;25:90-97.
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O
perating alone can be stress-
ful for any retinal surgeon. It
can be even more stressful
for those recently graduated
from fellowship.

Advancements in vitreoretinal instrumentation have allevi-
ated some of the burden for those without a skilled assis-
tant. We have invited Dante J. Pieramici, MD, from
California Retina Consultants, to discuss surgical instru-
mentation and vitreoretinal techniques that he utilizes
when operating alone.

- Omesh P. Gupta, MD, MBA

When I was a vitreoretinal fellow, I could hold an irrigat-
ing contact lens and scleral depress the eye for hours.
Subsequently, I became faculty and there was no short-
age of fellows, residents, or medical students to carry on
these tasks. When the fellow operated, I took over the
role of the capable assistant and remember dictating that
the vitreous base was trimmed with the assistance of a
“skilled assistant depressing.” 

Since I have been in private practice for over a
decade, there are many times when there has been no
skilled assistant available. Of course, scrub technicians
can be trained to scleral depress, operate the suction of
a tissue manipulator, or help manage an operating con-
tact lens; however, current technology frees the assisting
surgical staff to perform other tasks, reducing anxiety in
the OR. There are three main advances that 
I believe make an immense difference and liberate the
physician from the confines of a hands-on surgical assis-
tant: the Binocular Indirect Ophthalmo Microscope
(BIOM; Oculus, Wetzlar, Germany) lens system, illumi-
nated laser probes, and chandelier light sources. 

The BIOM 
I am aware that there are surgeons who still operate

without a BIOM or other noncontact wide-angle sys-
tems, despite this technology being the most liberating
of all vitreoretinal OR devices. They provide beautiful
wide-angle views that allow extensive peripheral dissec-
tion so that in most cases scleral depression of the eye
is unnecessary to achieve ample vitreous dissection. In

addition, mid-periphery membrane dissection, which is
often necessary for patients with diabetes, is possible
using these viewing systems. Previously, with the typical
contact lens system, when switching from the macular
contact to the peripheral contact, there was a dead
zone, where it was nearly impossible to visualize for dis-
section. For macular dissection of membranes or inter-
nal limiting membranes (ILM), I still use a contact lens,
preferably the seal-retaining type that does not require
the additional step of securing a lens ring. The noncon-
tact macular BIOM lens is cumbersome and does not
provide a detailed view of the contact lens. With prac-
tice, one can learn how to use instruments to keep the
self-retaining contact lens centered in the eye. Initially,
the cost of a BIOM can be prohibitive, particularly when
a surgeon operates in multiple surgery centers. As such,
we have purchased a traveling BIOM, and the individual
hospitals or surgical centers are responsible for the
appropriate fit for their microscope. 

The Illuminated Laser Probe
We all hear the voices of our mentors reminding us 

of some grain of wisdom that we stored in our memo-
ries during fellowship training. The one ounce of wis-
dom that I carry with me to this day is that it is crucial in
any surgical case to first and foremost get control of
the eye. Control means that careful attention is given to
every little step of the procedure, from positioning and
blocking the patient to performing delicate dissection.
If each step is maximized, the overall outcome will be
maximized. 

Adequate visualization is paramount to being in con-
trol, and we all know how out of control a surgical case
can be if we cannot see. Good visualization requires
proper illumination. The development of illuminated
intraocular instruments, particularly the illuminated laser
probe, provides excellent lighting, even far into the
periphery. The other big advantage of the illuminated
laser probe is that one can plug the fellow sclerotomy
and scleral depress with the free hand. With a curved illu-
minated laser probe, wide-angle viewing, and a bright
light source, laser can be effectively and safely placed
around anterior retinal breaks out to the ora serrata, even

Operating Alone
By Dante J. Pieramici MD

Surgical Pearls

Section Editor: Omesh P. Gupta, MD, MBA



DECEMBER 2010 . NEW RETINA MD   17

in phakic patients. There is no longer a need for anterior
cryotherapy or indirect laser retinopexy in cases under-
going pars plana vitrectomy. Also, it is no longer neces-
sary to repeatedly say, “Depress more anteriorly.” 

Chandelier Lighting
The chandelier lights are similarly liberating for the sur-

geon, and a variety of chandeliers are now available.
Some are small gauge and placed through an additional
sclerotomy such as the Torpedo 25-gauge chandelier
(Insight Instruments, Stuart, FL); others are integrated
into the infusion line but require larger sclerotomies.
Positioning the light to project posteriorly is important,
and newer flexible fiberoptic material can be bent to a
specific configuration, permitting better positioning.
With the hands-free endoilluminator, true bimanual dis-
section can be carried out by the surgeon. Additionally,
with one of the sclerotomies plugged, simultaneous scle-
ral depression and careful vitreous base dissection can
be performed rapidly without an assistant. These chan-
deliers add additional cost to the case but their use is
not routinely necessary. I tend to use them in cases of
extensive posterior dissection, such as in a case of dia-
betic traction retinal detachment or removal of a dislo-
cated IOL, where the IOL can be grasped with one hand
and the vitrectomy used to free the vitreous from the IOL
with the other. The additional cost of using chandelier
lighting is typically recouped in reduced surgical times
and improved outcomes. 

Summary
There is no doubt that surgery is a team effort, and

the nurses, scrub technicians, and anesthesiologists all
play specific roles. The surgeon who can perform multi-
ple tasks, such as laser and scleral depression, is
supreme. NRMD

Surgical Pearls

Omesh P. Gupta, MD, MBA  
is an Assistant Professor of Clinical Ophthalmology at Temple
University School of Medicine in Philadelphia. He is a New
Retina MD Board member. Dr. Gupta may be reached at 
215 707 3346; or via e-mail at ogupta@hotmail.com.

Dante J. Pieramici, MD  
practices at California Retina Consultants in
Southern California. He is the Director of the
California Retina Research Foundation and a
Clinical Assistant Professor of Ophthalmology
at the Doheny Eye Institute. Dr. Pieramici may
be reached at 805 963 1648; fax: 805 965
5214; or e-mail at dpieramici@yahoo.com.

RetinaToday.com

RetinaToday.com

RetinaToday.com

RetinaToday.com

RetinaToday.com

RetinaToday.com

RetinaToday.com

RetinaToday.com

RetinaToday.com

RetinaToday.com

RetinaToday.com

RetinaToday.com

RetinaToday.com

RetinaToday.com

RetinaToday.com



18 NEW RETINA MD . DECEMBER 2010

M
ost of us drive to work and
never stop to think about
how the engine in our car
functions. Frankly, who
cares? However, if we were

professional race-car drivers, chances are
we would have intimate knowledge of every detail under
the hood. Likewise, as surgeons we should probably
know a thing or two about the mechanics of our race-car
equivalents—our vitrectomy machines. As technology has
advanced, the engineering and automation built into vit-
rectomy units has eliminated many of the mechanical
issues that challenged vitreoretinal surgeons years ago.
Our vitreous cutters are designed to operate efficiently
without the surgeon being required to understand many
of the key engineering features of the probe. Familiarity
with some of these key principles, however, may allow for
better application of the high-end features during chal-
lenging cases. 

Mechanics of Vitrectomy
Fundamentally, the vitrectomy unit consists of the

interplay between the infusion of fluid into the eye, the
handpiece that engages vitreous gel and periretinal tis-
sues, and the aspiration function provided by the pump
mechanisms. For the vitreous cutter to shear (or “cut”)
vitreous gel, vitreous must be drawn into the open port
of the handpiece. Once inside the port, the automated
blade located just inside the distal port shears the vitre-
ous that is within the hollow bore of the handpiece. The
pump function generates a suction force that not only
brings the vitreous to the port, but also removes a small
fragment of that gel and accompanying fluid via tubing
into an outflow cassette. This process, activated by a
footpedal on the unit, repeats itself up to several thou-
sands times per minute.

To break down this process even further, it is necessary
to consider how vitreous gel makes its way to the port
tip. Simply put, if the vitreous is not at the cutter port, it
will not be cut. Ideally, the surgeon is constantly trying to

position the handpiece so that the cutter tip is directly in
contact with the vitreous gel that needs to be removed.
In terms of surgical efficiency, this means that the surgeon
is actively engaging the vitreous gel by positioning the
cutter tip toward the bulky cut edge of remaining vitre-
ous, aspirating the vitreous into the cutter tip, and remov-
ing it in small pieces. The surgeon continuously repeats
this process by re-engaging the gel, rather than waiting
for the vitreous to come to the port. 

Once the vitreous is approximated to the tip of the
port, it needs to be deformed to fit into the port open-
ing. Based on the size of the opening and the diameter
of the inner portion of the cutter shaft, a finite amount of
vitreous gel can fit into the cutter tip. Vitreous will not
passively enter into the cutter tip—it must flow into the
tip with active aspiration, which allows for the rapid
deformation of the vitreous into the small tip opening.
The vitreous deformation is akin to using a bimanual
technique to excise a piece of conjunctiva. For example,
a forcep is used to lift and pull the tissue to a point to be
incised (aspiration producing tissue deformation) before
scissors are used to shear the tissue fragment (the blade
within the handpiece performing the cutting). 

Pump Systems
Vacuum or suction force is generated by venturi

and/or peristaltic pump mechanisms created by the
main housing of the vitrectomy machine. The suction
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force must be transmitted through the long semi-flexible
tubing to exert sufficient force to deform the small nub-
bin of vitreous at the distal tip of the cutter. This suction
force, often referred to as the aspiration level, is high
due to the resistance provided by the length and small
diameter of the tubing reaching from the pump. The
suction force may be set at a fixed value on the
machine, so that the surgeon must then alter the cut
rate and his/her distance from the vitreous gel to con-
trol the vitreous removal efficiency. Typically, however,
the suction force can be varied via a footpedal, to allow
for more control over how fast vitreous is brought into
the port. The mechanics of a peristaltic and venturi
pump system are seen in Figure 1.

Cutter Motions
Current vitrectomy handpieces have a back-and-forth,

guillotine-type blade movement. This allows for clean
shearing of tissue at the tip of the sharp blade. The speed

at which the cutter port opens and closes (typically meas-
ured in cuts per minute [cpm]) is controlled by either elec-
tronics built into the handpiece or through pressurized air
pulsation (pneumatics) that directs the blade movement.
Figures 2 and 3 show two pneumatic cutters (Alcon
Laboratories, Inc., Fort Worth, TX; and Bausch + Lomb,
Rochester, NY). 

How fast the port can open and close plays only a
small role in how efficiently vitreous can be removed
from the eye. The later depends on several factors such
as the size of the port opening of the vitreous cutter, the
inner gauge of the cutter handpiece lumen (eg, 20-
gauge lumens will allow more vitreous to enter at the
cutter tip compared to a 25-gauge lumen with all other
factors being similar), and the amount of vacuum or suc-
tion force applied. One may optimize how much vitre-
ous is removed in a set time by increasing any or all of
these factors to maximize the amount of vitreous that is
deformed and subsequently cut by the blade. 

The vitrectomy blade can move at an incredible
pace—up to 5000 cpm in the newest generation of vit-
rectomy probes. During any single cut, the port will go
from a completely open position to fully closed (when
the shearing of the vitreous is maximal) and back open
again. During this cycle, the size of the cutter port
opening will decrease, which will affect the resistance
and flow of vitreous gel and fluid into the port. The
term duty cycle refers to the amount of time the cutter
port is open divided by the total time. Historically, vitre-
ous cutters would have a fixed duty cycle meaning that
over a period of time, the port would be open 50% of
the time.

Break It Down

Figure 1A Figure 1B      

Figure 1.  The peristaltic
pump utilizes direct flow
control, where the vacuum
adjusts itself to the mini-
mum required to maintain
the flow. In peristaltic tech-
nology, the flow is constant
until occlusion occurs and
the flow and vacuum limits
can be set independently
from one another (A). On
the vacuum-base venturi
pump, flow decreases when
cutting action starts.
Vacuum is generated 
directly through the pump
and is the only parameter
that is controllable. Flow
depends on vacuum, instru-
ment size, type of fluid or
tissue aspirated, cutting
speed, or duty cycle (B).  

The term duty cycle refers to the

amount of time the cutter port is

open divided by the total time.

Re
pr

in
te

d 
fro

m
 F

lu
id

ic
s 

in
 m

od
er

n 
vi

tre
ct

om
y. 

Hi
gh

lig
ht

s 
fro

m
 a

ro
un

dt
ab

le
 m

ee
tin

g.
 R

eti
na

 To
da

y. 
20

10
;5

(s
up

pl
):5

.



20 NEW RETINA MD . DECEMBER 2010

Duty Cycle
New generation cutters can have variable duty cycles

wherein over the fixed time, the mechanics of the open-
closed-open cycle can be adjusted so the port remains
either more open or closed (biased open or biased
closed, respectively). If the cutter is biased open, over a
fixed time and aspiration setting, there can be greater

bulk flow of vitreous gel brought into the cutter port. This
higher flow of vitreous into the port may result in larger
chunks of vitreous being sheared by the cutter tip; the
higher suction and flow, however, increases the likelihood
of retinal mobility and possible retinal incarceration. In an
exaggerated example, this is akin to lowering the cut rate
with fixed aspiration—settings that may be considered
for clearing axial vitreous in which the probe is not close
to the retinal surface and the risk of retinal incarceration
is reduced. With a biased-closed setting, the increased
time the port is closed (more than open) limits the flow
into the port so smaller amounts of vitreous are cut at a
fixed aspiration level. This is akin to increasing the cut
rate—settings typically used to limit the bulk amount of
vitreous that enters the port to minimize retinal incarcera-
tion. This is useful when operating close to the retinal sur-
face or when shaving the vitreous base. 

Increased Control Closer to the Retina
As mentioned, today’s modern systems have maximal

cut rates of up to 5000 cpm, compared to 400 cpm in
older systems. This fast cut rate helps to negate some of
the port-based differences in duty cycle. As the blade
cycles through at such a rapid rate, and at an appropriate
vacuum setting, most surgeons will not see much defor-
mation or mobility of the retina as the cutter is brought
closer to the retinal surface. Difficult maneuvers, such as
shaving vitreous over  detached retina, are more con-
trolled at today’s maximum cut rates. With previous gen-
erations of cutters with slower cut rates, cut rate and aspi-
ration would need to be grossly adjusted to maintain sim-
ilar control.

Conclusion
Next time that you begin your 15-minute skin-to-skin

vitrectomy, consider the mechanical innovations that are
at your fingertips. Responsive vacuum systems, rapid 
cut rates, and newer duty cycle modifications allow sur-
geons to be more efficient in a safer manner at both
bulk vitreous removal and for finer work close to the
retinal surface. NRMD
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Figure 2.  Pneumatic high-speed cutter for the Constellation
Vision System (Alcon Laboratories, Inc.).  

Figure 3.  Pneumatic high-speed cutter for the Stellaris PC
(Bausch + Lomb).  
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U
nder current tax law and for a US taxpayer,
when an individual passes on, his or her
assets can be left to three entities: a designat-
ed beneficiary, a charitable entity or the
Internal Revenue Service. A well thought out

trust and estate plan will optimize how estate assets are
divided among these three entities based on the desires
of the principal. Here are a few tips to consider when set-
ting up an optimized trust and estate plan.

The Trust and Estate Attorney
First, engage a sophisticated trust and estate attorney.

It is ideal to engage a sophisticated attorney who has
been working with trust and estates for 10 years or
longer. It is important to look for someone with a good
deal of experience with families of wealth. Clearly, some-
one with experience with not only “cookie cutter,” but
more complex trust and estate plans is ideal. For exam-
ple, the attorney should draft the documents to accom-
modate general and expected changes in one’s life (eg,
additional children) so that documents do not have to be
completely redone as a family evolves.

Although there are always exceptions, it is generally
optimal to work with someone who has “big firm” experi-
ence, sophistication, and professionalism, but who is cur-
rently in a senior position at more of a “middle market”
firm. These types of professionals tend to have the expe-
rience required, tend to perform the work themselves
(rather than relying on junior lawyers), and they are typi-
cally accessible to you and your team of advisors for
questions on a regular basis. Additionally, lawyers with
this type of background tend to not charge big-firm fees
or have multiple lawyers billing hourly rates simultaneous-
ly. It may also be helpful to engage an attorney who has
experience in your state of residence because individual
states have nuances within their trust and estate laws. 

It is unwise to engage an attorney who is looking to do
anything other than advise on trust and estate planning
and draft documents. Although your team of professionals

should work hand-in-hand to best advise you, it is best to
keep the tasks of managing investments, providing formal
tax advice and insurance, and drafting legal documents
separate. By doing so, governance is improved and a sys-
tem of checks and balances is created.

Checklist of Questions
Before meeting with your trust and estate attorney,

think through the following checklist of questions.
• What assets do you currently own (cash, securities,

closely held business interests, real estate, life insurance,
retirement accounts)? Are such assets held in joint name
or individually?

• Who would you like to name as guardian(s) of your
child or children in the event that you die while he, she,
or they are still minors?

• Are there specific items of tangible property (eg, 
jewelry, artwork) that you would like to leave to specific
individuals? 

• Are there any specific bequests (eg, $10,000 to a
friend, relative, or charity) that you would like to make to
individuals or charitable organizations? 

For estate tax purposes and in order to protect assets
from creditors and future spouses, it may be advisable to
set up certain trusts upon your death for the benefit of
your spouse and children. In the case that such trusts are
set up, the surviving spouse needs a co-trustee to act
with him or her. 

• Who should serve as a co-trustee for you and your
spouse (this can be a different person for each of you)?
The co-trustee (along with the surviving spouse) oversees
property held in a trust and administers the trust for the
beneficiaries thereof. He or she will have discretion to
distribute trust property to and among the surviving
spouse and children. 

• Upon the death of you and your spouse, assets will
be left in trust for your children. Who would you like to
serve as trustee(s) of such trusts?

• In the event that you and your spouse and children all
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pass away in a common disaster, who would you like to
inherit property (eg, siblings, parents, charities)? 

• Who would you like to serve as executor(s) of your
estate? If he or she fails to so serve, who would you like
to serve? An executor is responsible for carrying out the
terms of a Will. He or she collects the assets, has them
appraised, pays the estate taxes, and makes sure the
assets are distributed according to the Will.

• If you become incapacitated, who would you like to
make health care decisions on your behalf? If he or she
fails to serve, who would you like to serve?

• If you become incapacitated, who would you like to
make financial decisions on your behalf? If he or she fails
to serve, who would you like to serve?

Be Smart About Moving Assets 
Out of Your Estate Over Time

Prudently move assets out of the estate. Under cur-
rent law, there is a maximum amount of assets that can
be passed on to the next generation that is exempt from
estate tax (per spouse). This amount changes regularly
($3.5 million per person in 2009, unlimited in 2010, likely
$5 million in 2011), so there is a benefit to moving assets
out of one’s estate (one must do this prudently because
typically, when assets are out of one’s estate control of
the asset is given up). 

Don’t own 100% of assets jointly. Assuming there is a
$5 million exclusion per spouse in 2011 and one’s estate is
greater than $5 million, put $5 million in assets in your own
name and the remainder in your spouse’s name. At death,
make sure that your will directs $5 million to a trust for the
benefit of your children, but with the income going to your
spouse. Your spouse could be co-trustee of this trust with
another designated person. Leave everything else to your
spouse. This way, at death, no estate taxes are paid, your
spouse benefits from all assets (receives income and con-
trols $5 million trust), and your estate benefits from a 
$5 million exemption once your spouse dies (at this time,
up to $5 million in value of your spouse’s estate is exempt
from estate tax and the trust you left to your children is
also exempt from estate tax). Be sure to set this up so that
the same applies if your spouse passes on before you. 

Make maximum annual gifts to beneficiaries. One
can gift $13,000 to any beneficiary (unlimited number of
beneficiaries) on an annual basis free of gift tax (couples
can gift $26,000). 

Pay education and health-care expenses directly.
There is no limit to paying educational and health care
expenses directly for any beneficiary. 

Set up a Grantor Retained Annuity Trust (GRAT) for

any assets that are expected to significantly appreciate.
If assets are expected to appreciate significantly, one can
put the asset into a GRAT, receive the present value of
the asset back over a specified time frame, and the ben-
eficiary receives the appreciated value free of gift tax. 

If life insurance is part of the plan, set up an insur-
ance trust and make sure the insurance trust is the
owner of the insurance and pays all premiums. By hav-
ing the trust own the insurance and pay the premiums, at
death the insurance proceeds move into the trust and
are not included in the overall estate. The predesignated
trustees will have control over the assets and the benefi-
ciaries will still benefit from the proceeds. 

A common error is to own life insurance directly. If this
is the case and one passes, all insurance proceeds move
into the estate and will be divided as outlined in the Will
or worse, if no Will exists, insurance proceeds with be
distributed as the state deems appropriate.

Not only is philanthropy a good and generous
endeavor, but it is also is an efficient vehicle for opti-
mizing taxes. In addition to benefiting the cause of your
choice, donating to charity has a significant economic
benefit. Because donating to charity is tax deductible,
one can benefit a charity $1 for a roughly $0.50 cost to
the donor (very general assumption of top federal and
state tax rates). In addition, giving appreciated stock to
charity has an even greater leverage affect—one can
benefit a charity $1 for even less because in addition to
the entire value of the stock being tax deductible, there
would also be no taxes paid on the appreciation when
the stock is sold. NRMD
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