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Editor’s Message

R
etina, as a specialty, has been
unique in the past 40 years, as
we have completed a volume of
outstanding prospective, ran-
domized clinical trials. From the

Diabetic Retinopathy Study (DRS) complet-
ed in 1972, through the A Study of
Ranibizumab Administered Monthly or on
an As-Needed Basis in Patients With
Subfoveal Neovascular Age-Related
Macular Degeneration (HARBOR) data
released this year, our treatments, in gen-
eral, are guided by data from pivotal

prospective clinical trials. 
Retina specialists have just received a new trove of

important clinical trial data;  the outcomes of using beva-
cizumab (Avastin, Genentech), ranibizumab (Lucentis,
Genentech), and aflibercept (VEGF trap, Regeneron) in
age-related macular degeneration (AMD), diabetic macular
edema (DME), and retinal vein occlusion (RVO) have been
disclosed. These trials have provided us with compelling
data that benefit our ability to treat our patients.

For example, our clinical practice has been enhanced by
the advent of anti-vascular endothelial growth factor (anti-
VEGF) therapy. It is rare that a single pharmacologic agent
has such a profound effect on the treatment of so many com-
mon diseases. Some of the data on its use come from pivotal
phase 3 trials and other data come from well-constructed
investigator-sponsored clinical trials. Regardless of the source,
we must be cautious as we digest and utilize these new data.
The tendency is to extrapolate the results from 1 clinical trial
for 1 disease into the treatment of another completely differ-
ent condition albeit with similar underlying mechanisms. 

Statistics teaches us that cross-trial comparisons lead to
invalid conclusions, but sometimes we just can’t help our-
selves. The tacit and reflective conclusion we convince our-
selves of is that these comparisons are legitimate. If drug A
is more effective than drug B for disease X, and if drug B is
more effective than drug C for disease X, then drug A must
be more effective than drug C for disease X, and perhaps
for other diseases, right? Not so fast. 

The reason we must avoid these imprecise arguments lies
at the heart of why we perform randomized controlled trials
in our subspecialty. To compare the efficacy of 2 regimens,
the 2 groups receiving the treatment need to be as close to
identical at baseline as possible, be treated and monitored
similarly, and have outcomes measured in a regulated and
similar manner. Because some patients will respond better
than others to a particular drug (ie, patients with classic
choroidal neovascularization [CNV] to anti-VEGF) the only
way to ensure equal balance is to randomize a sufficient
number of patients at baseline to each group. Furthermore,
it is even more imprecise to apply those assumptions to
other disease states. For example, to assume that because
bevacizumab has been shown thus far to be noninferior to
ranibizumab from the first year of the Comparison of AMD
Treatment Trials (CATT) data, we can draw this conclusion
for DME and vein occlusions. Although our intuition may
lead us to think that the CATT findings can be applied to
other disease states, it is scientifically invalid to do so.

So what are the problems with cross-trial comparisons?
First, there is significant risk of a marked difference
between groups at baseline in different trials. These differ-
ences may reflect a difference in entry criteria. For example,
there was significant lesion type restriction in Minimally
Classic/Occult Trial of the Anti-VEGF Antibody
Ranibizumab in the Treatment of Neovascular AMD (MARI-
NA) and (Anti-VEGF Antibody for the Treatment of
Predominantly Classic Choroidal (ANCHOR)
Neovascularization in AMD), but no lesion type restriction
in CATT. This difference can greatly influence the response
to a drug. The era when the trial was completed could also
change the baseline pathology. For example, one could
hypothesize that patients come to clinical attention earlier
in the anti-VEGF era (ie, when CATT was enrolled) than in
the pre–anti-VEGF era (ie, when MARINA and ANCHOR
were enrolled). This could result in a bias toward more
immature, better-seeing CNV states. In a cross-trial compar-
ison, people have not been randomly assigned, so equal
balance of pathology cannot be assumed. 

Trial procedures may be markedly different in different
studies. In CATT, patient eligibility was determined based
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Editor’s Message

solely on the investigator opinion, while in the VEGF Trap-
Eye: Investigation of Efficacy and Safety in Wet AMD
(VIEW) trials, eligibility was determined by an independent
reading center. This inconsistency might result in dramati-
cally different patient populations being studied. 

Finally, outcomes measures can be importantly different.
VIEW, MARINA, and ANCHOR utilized a primary endpoint
of visual stabilization (percentage of patients losing fewer
than 15 letters), while CATT was a noninferiority trial with a
primary outcome of mean change in vision. When consid-
ering outcomes from these trials, one is not comparing
apples to apples.

Hopefully, we will have a continued stream of new thera-
peutics to our practices in the near future. We must
restrain our natural instincts that lead us to use cross-trial
comparison as a method of determining how to manage
our patients, maintaining scientific rigor in order to provide
the best benefit to our patients.   NRMD

-Jonathan Prenner, MD; and Richard Kaiser, MD
Chief Medical Editors
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By William L. Rich III, MD

I n March 2010, President Barack Obama
signed into law The Patient Protection
and Affordable Care Act. With efforts to

control expenditures, expand access to
care, and increase the quality of care deliv-

ered, the act features numerous provisions that will take
effect over several years. As these reforms will impact
the future of medical services in the United States, it is
vital that we, as physicians, are aware of this evolving
environment and are prepared to adapt.

Workforce Challenges
The most significant factor affecting retinal services is

the dramatic changes in workforce initiated by the
Patient Protection and Affordable Care Act. Despite the
stability of the retina workforce, there will be 33 million
new people who will be covered, 22 million under
Medicaid. Additionally, many of these newly insured indi-
viduals are minorities with higher incidence of oph-
thalmic disease. In order to handle this influx of patients,
a few changes must be made to the way in which retina
is traditionally practiced. We must shift to a more team-
based approach, and the use of remote imaging will
increase. Further, we will be teaming up with community
health centers, which have been very soundly funded
under the law.

Population Health
In the last 30 years, we have focused on what is best

for the individual patient seated in front of us. Now, how-
ever, the law strongly emphasizes the coordination of
care between different providers to improve the overall
health of the general population, and we will be graded
on how we impact the total health of a community.
Therefore, we must learn to address the issues of dispari-
ties of care. There are huge problems with health litera-
cy, as 63 million people cannot read or understand the
directions that are given to them by their doctors or
pharmacists. Great mistakes are also made in adverse
outcomes in some populations at risk. It is therefore nec-
essary that we learn new ways to communicate and

achieve the desired outcomes for patient populations.
Copious research is currently being performed on this
subject.

Patient-Centeredness
In the past, patients were less interested in the cost of

care because they were not paying for it. Currently, howev-
er, patients are paying out-of-pocket more frequently, and
they want to know what they are buying. In the future, the
decision-making will be shared because independent
sources are going to educate patients. It may be slightly
uncomfortable, as this shift infringes on our doctor-patient
relationship; however, this emphasis on patient-centered-
ness enables and empowers patients and their families to
make decisions based on evidence.

Public Reporting
One of the most significant changes in the future of US

physician services lies in public reporting. What you do—
your competency, outcomes, efficiency, and patient satis-
faction—will be publicly reported. It is a new world. In last
month’s Consumer Reports, 53% of cardiovascular sur-
geons in the United States reported their outcomes.
Although we in the ophthalmic community have not yet
reached this point, it is where we are headed.

A greater emphasis will also be placed on quality of
care. The initial quality measures were generally simple
process metrics. Did you document the degree of diabetic
macular edema? Did you contact the patient’s primary care
physician? In the future, there will be robust outcomes
measures. What was the level of vision in a patient with a
new subretinal vascular membrane in age-related macular
degeneration at 1 year? Not only are will you be graded
on these outcomes, you will report them publicly, and the
amount of resources that you use to reach that quality goal
will also be measured.

Payment Reforms
In terms of value-based purchasing, we will be meas-

ured on the quality and costs of our care. Currently,
there is an emphasis on the Physician Quality Reporting

The Future of US
Physician Services

By William L. Rich III, MD
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System, e-prescribing, and electronic health records;
these are all beta movements to encourage the adoption
of health information technology (HIT). This is a carrot-
and-stick approach. The carrot leads to a 4% increase in
payment, which for ophthalmology, translates to a bonus
of $200 million. However, more important than the
bonuses are the cumulative penalties (the stick), which
will total around $400 million. Therefore, expect to adopt
these technologies in the near future.

Under the Patient Protection and Affordable Care Act,
Medicare reimbursement will emphasize the value of
your services, and fee-for-service will be less important
as a revenue source. There will be a move from pure fee-
per-service to bundled payments, where the physician
assumes some risk for the care of a population of
patients. What are your 1-year costs and outcomes to
provide care to a patient with diabetic retinopathy? The
Centers for Medicare & Medicaid Services (CMS) is
flooded with people who are interested in providing
good quality care at cheaper prices. Bundling will be a
major revenue source in the future. 

The Affordable Care Act directs CMS to provide infor-
mation to physicians and medical practice groups about
their resource use and the quality of care they provide to
their patients. By 2015, CMS will begin applying a value-
based payment modifier, and both cost and quality data
will be included in calculating payments for physicians.
Physicians will also be rewarded for taking risks. Dramatic
changes will therefore occur in the way we receive our
income.

Conclusion
In the future of US physician services, we will be both

providers and managers of care. We will be required to
function in teams. There is no way to meet the increased
demand for services with a fixed number of providers with-
out using remote-imaging technology and physician exten-
ders. We will be judged on our ability to deliver care on a
patient and population basis, and our results will be publicly
reported. Finally, we will be paid for taking risks, but only
while providing high quality care in an efficient manner. It is
a new environment, but retina has always been adaptive.
We have thrived through changes before, and we will con-
tinue to do so in the future.  NRMD

William L. Rich III, MD  
is currently the Medical Director of Health Policy for the
American Academy Ophthalmology. He is the Senior Partner at
Northern Virginia Ophthalmology Associates in Falls Church,
VA. He can be reached via email at hyasxa@gmail.com. 
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The ophthalmic industry is one of the fastest growing fields of
health care, and the technologies behind it are evolving daily.
Staying up-to-date with the latest information in the field is 
crucial for anyone who has a stake in the industry, whether it
be ophthalmologists, scientists, eye care industry employees, or
stockholders.

Eyewiretoday.com, which is part of Bryn Mawr Vision Group, posts
stories as they happen and updates breaking news throughout
the day. The staff at Eyewiretoday.com scour newspapers, blogs,
medical journals, vision publications, and academic and medical
studies to bring you the latest vision news.

Additionally, Eyewiretoday.com uses the power and global reach
of the entire BMC Vision Group (Retina Today, New Retina MD,
Cataract & Refractive Surgery Today, Glaucoma Today, and
Eyetube.net) to provide specialized original content.

Want the latest in ophthalmic news? Log on today to
www.eyewiretoday.com.
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Section Editor: Diana V. Do, MD
The Road to Recertification
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As part of the “Road to
Recertification” article series in New
Retina MD, James P. Dunn Jr., MD,

provides an overview of some of the topics
regarding uveitis that retina specialists may

want to review in more detail for Maintenance of
Certification. As with every article in this series, Dr. Dunn's
overview is not meant to take the place of a comprehen-
sive review course; rather, its purpose is to highlight some
key areas within the uveitis subspecialty and to encourage
a more thorough review prior to taking the Demonstration
of Ophthalmic Cognitive Knowledge exam.

-Diana V. Do, MD

Classification, Epidemiology, and Incidence of Uveitis
Uveitis comprises many different disorders with many

different causes, although the etiology of many of these
diseases remains unknown. Although technically, uveitis
refers only to inflammation of the anterior (iris, ciliary mus-
cle) or posterior (choroid) uveal tract, other disorders, such
as scleritis, peripheral ulcerative keratitis, keratouveitis, reti-
nal vasculitis, and many optic neuropathies, are also treat-
ed by uveitis specialists. Many of these conditions have
similar causes, diagnostic testing, and therapeutic options
as true “uveitis.”

In the broadest sense, uveitis may be considered as
either infectious or noninfectious and as either isolated
ocular disease or associated with a systemic disease. In
many cases, the cause of the disease is unknown, and
once infection has been ruled out the disease may be con-
sidered autoimmune. Classification is also considered
along anatomic lines (anterior, intermediate, posterior, or
panuveitis), which helps to guide the diagnostic and thera-
peutic approach (Table 1). 

A significant limitation in studies of uveitis from different
centers over the years has been the use of different grad-
ing systems of the degree of inflammation as well as the
anatomic area of involvement by different investigators.
Consequently, it can be hard to compare outcomes of
treatment in different studies. The Standardization of
Uveitis Nomenclature (SUN) Working Group has tried to
address some of these problems,1 although there remain

differences of opinion in the classification of some inflam-
matory manifestations such as retinal vasculitis. Table 2 lists
the grading scheme for cells and flare in the anterior.
Vitreous inflammation, like anterior chamber flare, is grad-
ed somewhat more subjectively than anterior chamber
cells. Some clinicians use standardized photographic
assessment to grade vitreous haze, particularly in clinical
trials,2 whereas others use a subjective assessment of the
degree to which the haze obscures the view of the under-
lying retina when using indirect ophthalmoscopy. In gener-
al, there is excellent reproducibility between uveitis sub-
specialists in grading anterior chamber cells and vitreous
haze (within 1 grade), but less so when evaluating anterior
chamber flare and vitreous cells. Finally, Table 3 lists the
classification of uveitis according to the clinical pattern.

Although uveitis is relatively uncommon, it is a leading
cause of vision impairment and blindness. Furthermore,
because it more often affects younger patients than, say,
age-related macular degeneration, uveitis results in a dis-
proportionately large number of years of “lost” visual func-
tion.3 Overall, the incidence of uveitis in the United States
has been estimated at 17-52 /100 000 person-years, with a
prevalence of 115-204/100 000 persons.4 Clinicians should
be aware that there are substantial geographic, ethnic, and
age variations in the incidence of both infectious and non-
infectious uveitis. Furthermore, there is a large referral bias
inherent in many epidemiologic studies of uveitis because
tertiary care centers tend to see a much higher percentage
of intermediate, posterior, and panuveitis compared with

Competencies 
in Uveitis

By James P. Dunn Jr., MD

In the broadest sense, uveitis may

be considered as either infectious

or noninfectious and as either 

isolated ocular disease or 

associated with a systemic disease.
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the anterior uveitis that predominates in uveitis seen by
community ophthalmologists.5

Diagnostic testing
There are many diagnostic tools and specific tests used

in the workup of patients with uveitis. However, a funda-
mental principle is that such tests should be used parsimo-
niously; that is, testing should only be performed after a
thorough history and physical examination has narrowed
down the differential diagnosis. The use of a “uveitis
panel” that applies to all cases of uveitis is wasteful and
more likely to lead to false-positive tests than clinically
meaningful results. If the results of a test are unlikely to
affect management or prognosis, the clinician should con-
sider not ordering it in the first place.

While considering a given test’s sensitivity and specificity
(measures of the test’s ability to avoid false-positive and
false-positive results, respectively), the clinician must also

consider the predictive positive value
(PPV) and predictive negative value
(PNV) of a test. Both the PPV and
PNV are dependent on the baseline
prevalence of the disease in similar
populations. Thus, for example, a
test for Lyme disease may have
excellent sensitivity and specificity,
but in a patient with uveitis who has
never left the state of Texas in whom
a Lyme antibody test is positive, the
result is almost certainly a false-posi-
tive because the PPV is extremely
low in that situation. Conversely,
some tests are most useful when
they are negative. For example, a
negative toxoplasmosis IgM and IgG
virtually rules out toxoplasmosis as a
cause of necrotizing retinitis, where-
as a positive test is only supportive
but not diagnostic, because the
baseline prevalence of positive toxo-
plasmosis serology in the population
is relatively high.

Many clinicians will routinely
obtain several tests in virtually all
patients with uveitis (most notably a
serum RPR and FTA-ABS to rule out
syphilis and a chest x-ray or CT scan
to help rule out sarcoidosis) because
these 2 diseases can cause protean
ocular manifestations and because,
in the case of syphilis, there is excel-

lent curative treatment available. While a full review of
diagnostic testing in uveitis is beyond the scope of this
article, there are many excellent reviews on this subject.6

Imaging studies have become increasingly helpful in the
diagnosis and management of uveitis. Although time-
domain optical coherence tomography (TD-OCT) has
proved to be of help in diagnosing vitreomacular traction,
cystoid macular edema (CME), and choroidal neovascular
membranes (CNVM) and the response to treatment, the
relative lack of resolution of the test provides little informa-
tion about the effect of disease on different levels of the
retina. Spectral-domain OCT (SD-OCT) provides dramati-
cally better resolution and will likely replace TD-OCT over
the next decade. In particular, SD-OCT can specifically
image the layers of the outer retina, retinal pigment
epithelium, and choriocapillaris, and holds promise in
helping to explain the pathogenesis of chorioretinal inter-
face disorders such as acute posterior multifocal placoid

10 NEW RETINA MD . FALL 2011
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Table 1.  Anatomic Classification of Uveitis

Table 2.  Grading Scheme for Anterior Chamber Cells (above) and Flare
(below)

Type

Anterior uveitis

Intermediate uveitis

Posterior uveitis

Panuveitis

Primary Site of Inflammation

Anterior chamber

Vitreous

Retina or choroid

Anterior chamber, 
vitreous and retina 
or choroid

Includes

Iritis, Iridocyclitis, Anterior cyclitis

Pars planitis, Posterior cyclitis,
Hyalitis

Focal, multifocal, or diffuse
choroiditis, Chorioretinitis,
Retinochoroiditis, Retinitis,
Neuroetintis

Anterior chamber, vitreous and
retina or choroid

Grade

0

0.5+

1+

2+

3+

4+

Cells in Field **

<1

1-5

6-15

16-25

26-50

Grade

0

1+

2+

3+

4+

Description

None

Faint

Moderate (iris and lens details clear)

Marked (iris and lens details hazy)

Intense (fibrin or plastic aqueous)
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* SUN= Standarization of uveitis nomenclature.

* SUN= Standarization of uveitis nomenclature.
** Field size is a 1 mm by 1 mm slit beam.
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pigment epitheliopathy (APMPPE) and multiple evanescent
white-dot syndrome (MEWDS).

Automated visual-field testing can be very helpful in
diagnosing and monitoring not only uveitis glaucoma but
also retinal dysfunction. The 10-2 test is most helpful for
diagnosing perifoveal disease (as occurs in antimalarial
toxicity), whereas 24-2 testing is better for broader macular
involvement. Microperimetry, which is not routinely avail-
able, may be more sensitive than standard visual-field test-
ing in detecting the onset or progression of disease. There
is still a role for manual (Goldmann) visual-field testing,
which can assess visual damage peripheral to what can be
assessed with 24-2 or even 30-2 testing. However, manual-
field testing is labor intensive, prone to patient or examin-
er error, and increasingly difficult to obtain because the
machines are often no longer available.

Fluorescein angiography (FA) remains a valuable tool in
the diagnosis of retinal vasculities, CNVM, and CME;
however, the cost and invasive nature of the test limits its
utility. Some posterior uveitides, such as birdshot
retinopathy, may appear benign-looking with FA, and in
these cases indocyanine green (ICG) angiography may
show better evidence of disease in the form of multiple
hypofluorescent spots. The cost, invasive nature of ICG
angiography, and limited availability of the dye all limit
the applicability of ICG angiography. Widefield FA, which
permits evaluation of the inflammatory status of the
peripheral retina, may prove better than conventional 30º
or 60º FA in some disorders, such as pars planitis syn-
drome, in which peripheral retinal vasculitis may occur
without posterior pole involvement.

Data concerning fundus autofluorescence (FAF) in uveitis
are limited, but some studies indicate that predominantly
foveal hypoautofluorescence in disorders such as APMPPE,
acute zonal occult outer retinopathy (AZOOR), and bird-
shot retinopathy correlates with diminished visual acuity.
The use of FAF may also prove useful in the early diagnosis
of antimalarial retinopathy.

Electrophysiologic testing is uncommonly indicated in
uveitis but can be extremely helpful. Electroretinography
(ERG) can assess either overall retinal function or specifi-
cally macular function. Standard ERG testing is therefore
most useful in disorders such as birdshot retinopathy that
have cause widespread retinal dysfunction. ERG testing
can also be helpful in the case of uveitis associated with
retinitis pigmentosa; however, the diagnosis is usually
made based on the characteristic retinal findings.
Multiple sclerosis can also present with intermediate
uveitis instead of the classic optic neuritis, and any young
adult with neurologic symptoms and intermediate uveitis
with peripheral retinal vasculitis should undergo cranial

MRI and a neurology consultation. Visual evoked poten-
tial (VEP) testing may help confirm subtle optic nerve dys-
function in demyelinating diseases.

Infectious Uveitis 
Infectious uveitis can be either metastatic or primarily

ocular. Because specific treatments are usually available
and because antiinflammatory therapy (particularly
immunosuppressive drugs) will make infectious uveitis
worse in most cases, identifying an infectious cause is one
of the initial steps in the workup. As with noninfectious
causes, a careful history and physical examination will often
direct the workup. The finding of posterior or panuveitis in
a patient with a history of an underlying immunodeficiency
such as HIV/AIDS or iatrogenic immunosuppression for
cancer or severe autoimmune arthritis should prompt con-
sideration of a viral etiology such as herpes simplex, vari-
cella zoster, and cytomegalovirus (CMV) retinitis or newly
acquired toxoplasmosis. Patients with a family history of TB
(particularly in recent immigrants to the United States from
endemic areas such as India), work or environmental expo-
sure (eg, a homeless person or someone living in a shelter)
should be carefully tested by an infectious disease special-
ist for TB in the setting of chronic granulomatous uveitis
with extensive posterior synechiae, intermediate uveitis, or
choroiditis. Ocular Lyme borreliosis (Lyme disease) can
cause a similar clinical appearance and should be consid-
ered in anyone with the classic risk factors for the disease.
As noted above, however, routine and indiscriminate use
of diagnostic tests for TB (eg, PPD skin test) or Lyme dis-
ease (Lyme antibody ELISA or western blot) in patients
without such risk factors and with uveitides not suspicious
for either of these diseases is more likely to result in a
false-positive result and subject the patient to unnecessary
and potentially harmful antibiotic therapy.

Workup for possible infectious causes of uveitis should be
as specific as possible. Serologic tests such as enzyme-linked
immunosorbent assay (ELISA) for toxoplasmosis or serum
antibodies to herpesviruses can be supportive but are not in

The Road to Recertification
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themselves diagnostic. It is much better to obtain ocular
aqueous or vitreous specimens from which PCR testing can
be done. Because there is significant variability among labs
that perform PCR testing, it is important to know what PCR
tests are available (PCR is more commonly available available
for herpesvirus, for example, than for toxoplasmosis). In
Europe, it is much more common to perform the Goldmann-
Witmer test, which is a measure of intraocular antibody pro-
duction, but most labs in the United States are not equipped
to deal with the very small sample sizes obtained from ocular
specimens to perform the necessary tests.

Finally, there remains an important role for the tradition-
al cultures and stains for an infectious cause. Most
metastatic infections cause a panuveitis, although there are
classic presentations of other bacterial diseases such as
cat-scratch disease that cause a neuroretinitis. Risk factors,
such as indwelling catheters or recent invasive medical
procedures, raise the possibility of a metastatic fungal or
bacterial endophthalmitis. 

Noninfectious Uveitis 
There are dozens of noninfectious uveitides, some of

which are associated with systemic diseases such as sar-
coidosis, juvenile idiopathic arthritis (JIA), or the seronega-
tive spondyloarthropathies, and some of which are limited
to the eye. In patients with systemic disease, the ocular
inflammation can occur concurrently with or independent of

the systemic manifestations causing
joint, cutaneous, renal, pulmonary, or
gastrointestinal tract symptoms.
Careful consultation with the physi-
cians managing these other diseases
is essential so that all affected tissues
are treated appropriately and the
patient is exposed to the minimum
amount of risk.

Although there are far too many
individual forms of noninfectious
uveitis to discuss in this article, the
guiding principle in any case is to
identify those diseases that are self-
limited and require no therapy (eg,
APMPPE or MEWDS) and those that
require antiinflammatory medication.
Use of the SUN guidelines to docu-
ment both the anatomic site of
involvement and the specific diagno-
sis will then determine whether local
or systemic therapy is indicated, the
likely duration of therapy, and the
prognosis for the patient. For exam-

ple, most cases of recurrent acute anterior uveitis associat-
ed with the seronegative spondyloarthropathies are unilat-
eral and respond to aggressive corticosteroid and cyclo-
plegic drops, and therapy typically can be discontinued
once the uveitis is completely inactive. Conversely, the
panuveitis of birdshot retinopathy in most cases requires
prolonged, if not lifelong, therapy, often with immunosup-
pressive drugs.

Masquerade Syndromes
It is essential to consider masquerade syndromes in

patients with uveitis, particularly the very young and those
over age 60 years. In the former, retinoblastoma and juve-
nile xanthogranuloma can mimic severe uveitis. In older
patients, large-cell lymphoma should be considered in the
differential diagnosis of intermediate uveitis, particularly
with concurrent subretinal infiltrates. Diagnostic vitrectomy
may be necessary to rule out lymphoma, but even affected
eyes are relatively acellular, and false-negative vitreous
biopsies are common. It is absolutely critical that the largest
possible fresh specimen be delivered promptly to the
pathologist so that cytopathology, cell markers, assays of
gene rearrangement, and flow cytometry can be obtained.

The finding of a unilateral, low-grade anterior and inter-
mediate uveitis and diffuse, stellate keratic precipitates
without posterior synechiae or macular edema, especially
in a patient with iris heterochromia, should prompt consid-
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Table 3. Classification of Uveitis by Description

Category

Onset

Duration

Course

Descriptor

Sudden
Insidious

Limited
Persistent

Acute
Recurrent

Chronic

Comment

² 3 months duration
>3 months duration

Episode characterized by sudden onset and limited duration
Repeated episodes separated by periods of inactivity with-
out treatment ³ 3 months duration
Persistent uveitis with relapse in < 3months after discontinu-
ing treatment

Table 4. Classification of Disease Activity

Term

Inactive

Worsening
activity

Improved
activity

Remission

Definition

Grade 0 cells **

Two step increase in level of inflammation (eg, anterior chamber cells, vit-
reous haze) or increase from grade 3+ to 4+

Two step decrease in level of inflammation (eg, anterior chamber cells, vit-
reous haze) or decrease to grade 0

Inactive disease for ³ 3 months after discontinuing all treatments for eye
disease

* SUN= Standarization of uveitis nomenclature.

* SUN= Standarization of uveitis nomenclature.
** Applies to anterior chamber inflammation.
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eration of Fuchs iridocyclitis syndrome. This condition is
only minimally responsive to corticosteroids, which will only
serve to increase the risk of cataract and glaucoma (both
of which are common in the disease anyway).

Other masquerade syndromes mimicking uveitis
include Schwartz syndrome (chronic uveitis associated
with long-standing retinal detachment), retained intraocu-
lar foreign body, and the iris chafing syndrome associated
with some subluxated posterior chamber or rigid anterior
chamber intraocular lenses.

Local Therapy
Topical corticosteroids are the mainstay in the treat-

ment of most types of anterior uveitis. In general, it is
preferable to use the more potent corticosteroid drops
(prednisolone acetate 1% or difluprednate 0.05%) for
uveitis; less potent formulations are usually preferred for
ocular surface disease. On the other hand, the risk of
cataract and glaucoma are clearly greater with prolonged
use of the more potent drugs, so that the goal of therapy
in most cases is to treat aggressively at the time of diag-
nosis to control the uveitis rapidly, and then taper to the
lowest possible dose according to the response. In some
diseases, such as HLA B27-associated anterior uveitis, the
inflammation is acute and recurrent, so that chronic
(maintenance or suppressive) therapy is usually not nec-
essary. A common mistake is to attempt repeatedly to
discontinue corticosteroid therapy (resulting in multiple
recurrences) in those patients with chronic anterior
uveitis. The anterior uveitis associated with sarcoidosis or
JIA much more often requires chronic therapy, and in
these cases the clinician must decide whether the risks of
topical corticosteroid therapy such as glaucoma and
cataract outweigh their benefit. For example, it may be
much more important to minimize the risk of cataract in a
4-year-old with JIA-associated uveitis by changing to cor-
ticosteroid-sparing immunosuppressive therapy than in a
65-year-old with sarcoidosis. 

Other forms of local therapy include periocular (subcon-
junctival or subtenon) and intravitreal injections, as well as
sustained-release corticosteroid implants. 

Subtenon triamcinolone injections are commonly used
to treat uveitic cystoid macular edema. Risks include glau-
coma, cataract, and rare cases of scleral perforation with or
without retinal detachment. A typical regimen is to use tri-
amcinolone acetonide 40 mg (1 mL). Intravitreal injections
of triamcinolone acetonide 2-10 mg can be considered if
periocular injections are ineffective. The risk of glaucoma
and cataract is greater with intravitreal injections. The use
of preservative-free triamcinolone reduces the risk of ster-
ile endophthalmitis.

There are 2 US Food and Drug Administration-approved
sustained-release corticosteroid implants. The first is the
fluocinolone acetonide implant (Retisert, Bausch + Lomb),
which consists of a 2.4 mg pellet of the drug attached to a
polyvinyl strut that is sutured to the scleral wall (requiring
intraocular surgery) and delivers drug continuously for
about 30 months. The second is the 750 mcg dexametha-
sone pellet (Ozurdex, Allergan, Inc.), which is injected
through a self-sealing, 3-step scleral incision over the 
pars plana that injected either in the office or the OR; 
drug is released continuously at a therapeutic dose for 
3-4 months. Both implants can be effective for noninfec-
tious uveitis, although the 2 have not been compared in
randomized controlled clinical trials. In 2011, the results of
the Multicenter Uveitis Steroid Trial were released.

7
This

study randomized patients with noninfectious intermedi-
ate, posterior, and panuveitis to local therapy with the fluo-
cinolone implant or systemic therapy with corticosteroids
and/or immunosuppressive drugs. In both treatment
groups, vision improved over 2 years, with neither
approach showing a statistically significant benefit over the
other. Not surprisingly, the risk of glaucoma and cataract
was greater in the implant group and systemic side effects
were greater in the systemic therapy group, although
these side effects were usually mild and reversible. The
results of the study suggested that the choice of therapy
should be dictated by the individual patient’s particular cir-
cumstances and preferences.

Systemic Therapy
Oral corticosteroids are usually the first line of therapy

for severe intermediate, posterior, or panuveitis. Certain
uveitides are known to be poorly responsive to corticos-
teroids or respond only at systemic dosages that pose
unacceptably high risks of side effects. The long-term risk
of blindness in patients treated with only oral corticos-
teroids has been reported to be as high as 70%.
Sympathetic ophthalmia and certain white-spot disorders,
such as multifocal choroiditis with panuveitis and serpigi-
nous choroidopathy, may initially respond to oral corticos-
teroid therapy but they require maintenance therapy well
above the maximum preferred maintenance dosage of
<10 mg/day. Among the well-established risks of corticos-
teroid therapy are cataract, glaucoma, weight gain, mood
swings, insomnia, diabetes, hypertension, gastric ulcera-
tion (particularly in patients also taking oral nonsteroidal
antiinflammatory drugs), abnormal fat distribution (moon
face and buffalo hump), easy bruising, osteoporosis, infec-
tions, and (in children) growth suppression.

When corticosteroids are ineffective or cause unac-
ceptable side effects, immunosuppression (also called
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immunomodulatory therapy) should be considered.
Various review articles summarize the use of these
drugs.8 Although a few controlled clinical trials of
immunosuppressive drugs have confirmed their efficacy
in conditions such as ocular Behcet’s diseases, most pub-
lished studies suffer from a lack of controls, variable and
limited follow-up, and poor statistical analyses.
Nonetheless, most clinicians agree that such therapy can
be effective in roughly one-half to two-thirds of most
noninfectious uveitides. The usual approach is to begin
with either an antimetabolite (methotrexate, mycophe-
nolate, azathioprine) or T-cell inhibitor (cyclosporine,
tacrolimus), with or without low-dose oral corticosteroids.
If effective and well-tolerated, therapy is usually contin-
ued for 1-2 years, then tapered to see the clinical
response. In conditions unresponsive to these drugs,
alkylating agents, such as cyclophosphamide or chloram-
bucil, can be considered.

It is important to realize that immunosuppressive therapy is
“corticosteroid-sparing” and not “corticosteroid-eliminating,”
so that many patients will still require low (but usually well-
tolerated) doses of prednisone in the range of 5-10 mg/day.
The alkylating agents are most likely to induce long-term,
drug-free remission of uveitis but are associated with much
more serious side effects, including cancer. Their use is there-
fore limited to patients with the most severely affected vision
and/or the greatest risk of blindness and is usually contraindi-
cated in younger patients.

Considerable interest has been generated by biologic
agents, including the tumor necrosis factor antagonists
infliximab and adalimumab. These drugs have the prom-
ise of treating uveitis with highly selective therapy direct-
ed against specific inflammatory cytokines. However, con-
trolled studies are lacking, and the role of these newer
drugs remains unclear. Their enormous cost is also a
drawback. Nonetheless, they should certainly be consid-
ered when other treatments have failed. The biologic
agents, like antimetabolites and T-cell inhibitors, appear
to be suppressive but not remittive.

Recent studies have indicated that the use of most
forms of immunosuppressive therapy does not seem to
increase the risk of overall or cancer mortality.9 However,
T-cell inhibitors should be used cautiously in patients
with high sun exposure, as there is an increased risk of
skin cancer. The alklylating agents are associated with 
an increased risk of malignancies, including skin cancer
and lymphoma. The data on the biologic agents is less
robust because long-term follow-up of patients with
uveitis treated with these drugs is not yet available.
Particular caution should be used with tumor necrosis
factor antagonists. 

Surgery in Patients with Uveitis
Cataract surgery in patients with uveitis is associated

with an increased risk of complications such as macular
edema, glaucoma, hypotony, glaucoma, anterior and
posterior synechiae formation, IOL subluxation, epireti-
nal membrane formation, and retinal detachment. Both
the underlying uveitis and the higher incidence of small
pupils due to posterior synechiae are contributing fac-
tors. With rare exceptions such as lens-induced (pha-
colytic) uveitis, in which removal of the hypermature
cataract and aspiration of the inflammatory lens proteins
is the definitive and urgent treatment, any cataract sur-
gery in patients with uveitis should be deferred for at
least several months while the disease is completely
quiet.10 In fact, in most cases it is the pre-and postopera-
tive management of uveitis and associated complications
such as macular edema that determines outcomes,
rather than the surgery itself. Although IOL implantation
is now standard for most types of uveitic cataract,
extreme caution should be exercised when placing a
lens implant in certain patients, such as those with JIA. In
patients who are left aphakic and in whom it is desirable
to minimize the use of topical corticosteroids, systemic
immunosuppressive therapy is often necessary.

Small pupils are common in patients with uveitic
cataract. Careful lysis of posterior synechiae, peeling or
cutting of papillary membranes, and enlargement of
small pupils with iris hooks or one of a variety of pupil
expanders can provide the appropriate dilation neces-
sary for safe phacoemulsification. Use of cycloplegic
drops postoperatively can help prevent synechaie from
recurring.

Ocular Complications of Systemic Therapy
Several commonly used drugs may cause ocular toxicity,

and their use requires regular monitoring to prevent, mini-
mize, or manage ocular side effects. Systemic corticos-
teroids can cause cataract or glaucoma. Cataract formation
is largely a function of cumulative dose, whereas the risk of
glaucoma is affected by peak dose and duration of thera-
py as well as genetic factors. Although oral corticosteroids
pose the greatest risk, inhaled and even topical (cuta-
neous) therapy can less commonly pose a risk. 

The antimalarials chloroquine and hydroxychloroquine
(the latter has largely replaced chloroquine in the United
States) can cause a benign keratopathy and a vision-
threatening retinopathy. However, the classic “bull’s-eye
maculopathy” is a late and usually irreversible manifes-
tation of toxicity, so it is unacceptable to wait until obvi-
ous morphologic changes in the retinal pigment epithe-
lium are evident before discontinuing or reducing the
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medication. Recently, the American Academy of
Ophthalmology published new guidelines for screening,
emphasizing the greater sensitivity of objective diagnos-
tic tests such as SD-OCT, mfERG, and/or fundus aut-
oflourescence combined with automated 10-2 visual-
field testing compared to Amsler grid and color vision
testing.11

Oral and parenteral bisphosphonates, which are used
to treat or prevent osteoporosis, may cause uveitis or
scleritis. Although no screening test exists and the risk
appears to be low, the development of uveal or scleral
inflammation in a patient taking bisphosphonates with
no other explanation for the ocular inflammation should
prompt consultation with the patient’s primary care
provider about changing to other therapeutic options for
the osteoporosis.

Ethambutol, which is commonly used in the manage-
ment of tuberculosis or other mycobacterial diseases,
increases the dose-related risk of optic neuropathy, par-
ticularly at dosages above 15 mg/kg/day. Patients taking
ethambutol should undergo periodic measures of optic
nerve function, including visual field and color vision
testing.

Genetics in Uveitis
There are 2 classic associations of genetics and uveitis:

acute, recurrent uveitis and HLA B27 and birdshot
retinopathy and HLA A29. The presence of these genes
markedly increases the risk of the diseases compared to
B27- or A29-negative controls, but does not by itself
explain the development of disease. For example, 5-8%
of the white population in the United States is HLA B27-
positive, but only a minority of such patients develops
uveitis. The use of these tests should be based on the
type and pattern of uveitis and not as random screening
in any patient with ocular inflammation. Testing for HLA
A29 in patients with acute, recurrent uveitis or for HLA
B27 in patients with retinal vasculitis and macular edema
simply increases the likelihood of a false-positive test and
needlessly increases health care costs.

At present, there is no gene therapy for treatment of
these or any other uveitic disorder. The next few decades,
however, will likely produce major advances in the role of
genetics not only in the development of disease but in
the risks of medical therapy in individual patients. For
example, corticosteroid-induced glaucoma undoubtedly
has a large genetic component, and the presence of cer-
tain genetic polymorphisms in the hepatic uptake trans-
porter are associated with a significantly lower risk of
adverse drug reactions. Eventually, it is hoped that a
more fundamental understanding of the genetics of dis-

eases such as Behcet’s disease, multiple sclerosis-associ-
ated uveitis, and Vogt-Koyanagi-Harada disease will allow
individually targeted antiinflammatory therapy, possibly
through the use of highly selective biologic drugs. Such
testing and therapy is likely to be extremely expensive,
and it remains to be seen whether the cost savings in this
theoretical scenario generated by fewer side effects and
more effective therapy will outweigh the expense of this
approach.

Conclusion
The Standardization of Uveitis Nomenclature Working

Group has an ongoing reporting system that continues to
collect information on 28 different uveitis entities. NRMD
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TT
he long-anticipated Medicare and Medicaid Electronic Health

Records (EHR) incentive program began enrollment in January

2011. Physicians and administrators who do not have an estab-

lished electronic medical record (EMR) system are now faced with

the rather daunting task of selecting and implementing a system

that works best for their situation and showing “meaningful use” with an EHR-

certified system by 2012 if they wish to receive what the Centers for Medicare

and Medicaid Services (CMS) describes as “the maximum incentive payment.”

Further, as is stated on the CMS webpage, “For 2015 and later, Medicare eligi-

ble professionals, eligible hospitals, and [critical access hospitals] that do not suc-

cessfully demonstrate meaningful use will have a payment adjustment in their

Medicare reimbursement.”1 Adjustment can mean many things, but in this case

it is a nice way to say “penalty.” With this in mind, New Retina MD recently invit-

ed 2 ophthalmologists who have personal experience with the process of choos-

ing and instituting EHR to share their insights with readers. 
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Szilárd Kiss, MD, is the Director of Clinical Research and
Assistant Professor of Ophthalmology at Weill Cornell
Medical College and an Assistant Attending Physician at the
New York Presbyterian Hospital specializing in the surgical
and medical management of retina disorders. Dr. Kiss was
chosen by Donald J. D’Amico, MD, Professor and Chairman
of Ophthalmology at Weill Cornell Medical College and
Ophthalmologist-in-Chief at the New York Presbyterian
Hospital, to be the lead in adapting their system-wide EHR
to suit their multispecialty and retina practice. 

Robert J. Noecker, MD, MBA, is currently in private
practice at Ophthalmic Consultants (OCC) of Connecticut
in Fairfield. Prior to joining OCC, he was Vice Chair of
UPMC Eye Center, Director of the Glaucoma Service, and
Professor of Ophthalmology at the University of Pittsburgh
School of Medicine. He was also Associate Director of the
EHR at UPMC, Director of Telemedicine for
Ophthalmology and Director of Glaucoma at the
Pittsburgh Veterans’ Administration Hospital and the
Teleretina Program for Ophthalmology.

Editor’s note: This article discusses EMR in the context
of the EHR incentive program. These terms are not inter-
changeable, as meaningful use requirements can only be
met with a certified EHR. By definition, an EMR is a digital
record that is housed in a practice that contains patient
history and treatment information and that replaces a
paper record. EHR, however, is a portable record that can
be shared with all entities involved in a patient’s care and
that essentially “follows” patients through the continuum
of care. Because not all EMR systems qualify as EHRs, and
some companies may refer to their EHR system as an EMR,
it is important to note the distinction. In this article, we will
use the term EMR. 

1. Centers for Medicare and Medicaid Services. EHR
incentive programs. Available at:
https://www.cms.gov/EHRIncentivePrograms/01_Overview.
asp#TopOfPage.

For more clarification on this topic, New Retina MD rec-
ommends readers visit Health IT Buzz, the online resource
for EHR from the US Department of Health & Human
Services: (shortened link): http://bit.ly/rWqUVQ.

New Retina MD: How did you become involved in
implementing your current EMR system? 

Dr. Kiss: I joined Weill Cornell Eye Associates 3 years
ago, and immediately Dr. D’Amico asked if I could take
charge of getting the EMR system up and running for our

practice, particularly with regard to image management
integration within the EMR. At the time there weren’t many
vendors in the marketplace that were ophthalmology-
specific. Ophthalmology is unique in that it is both a med-
ical and surgical specialty. We are not only taking care of
patients in the OR, like a cardiothoracic surgeon for exam-
ple, but also in the clinic. Retina, in particular, is even more
unique in that we are more likely than our general or ante-
rior-segment colleagues to be interacting with our
patients’ primary care providers such as in the setting of
diabetes. 

Our underlying EMR system was mandated by the Weill
Cornell Physician Organization, a group of nearly 750
physicians of all specialties, of which we are an integeral
part. Like many other EMRs on the market, it was designed
for more of a medical practice. The frustration with many
of these types of EMRs is that ophthalmologists rely heavi-
ly on drawings and images to document and follow our
patients. Additionally, such general EMRs contain several
fields for entering information that most ophthalmologists
generally do not need, such as weight, height, and blood
pressure. 

Thus, we were charged with the task of building an oph-
thalmology-specific EMR module that was conducive to
our 18-physician multispecialty practice, and at the same
time was also compatible with the EMR already in place.
Our aim was to balance the practicality of a busy ophthal-
mology practice, existing and upcoming CMS require-
ments, as well as billing and medical/legal compliance
issues. For example, a simplified retinal drawing tool was
custom-built into the EMR, but practically, it could not have
of the same level of detail as the drawings we were accus-
tomed to in our paper charts.  

Perhaps the most difficult part of our task involved the
integration of images into the EMR (so-called image man-
agement.) When we started discussing how to incorporate
images, we realized that we were talking about a variety of
different modalities, many with very different outputs. For
example, there is the graphic output with optical coher-
ence tomography (OCT), fundus photographs, fundus aut-
ofluoresence, and external photographs; pseudo-graphic
output with visual fields; and text output with the
IOLMaster (Carl Zeiss Meditec, Dublin, CA). If we were
unable to integrate these into our system, many of the
advantages of EMR would be lost, as we rely so heavily on
this information for the diagnosis, treatment, and follow-up
of our patients.

Because we required external help to solve this prob-
lem, we began to look at various vendors with image man-
agement systems. At the American Academy of
Ophthalmology meeting in Altanta we visited every EMR
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exhibitor and had
them do a “road
show” for us. 

Dr. Noecker: My
experience with EMR
implementation goes
back to about 7 years
ago at UPMC, so for
us, there weren’t many
vendors that had oph-
thalmology-specific
EMR, and certainly
there were none who
were exhibiting at the
larger ophthalmology
conferences. We were
also working with a
large EMR vendor, as would be expected at a large med-
ical center with many specialties. 

From my own experience in selecting and implementing
an image management EMR, I can offer the following ini-
tial advice. First, you need to get away from what you did
in the “paper world.” You don’t want a system to replicate
paper notes because, quite frankly, they were not neces-
sarily optimal. Second, think out of the box. Many of these
systems can be very good at creating graphs of trend
analyses, such as eye pressure over time or macular thick-
ness, providing information that we previously did not
haven at our fingertips. Third, but not least important and
as Dr. Kiss noted, how are images handled? It is in this
respect that a strong argument can be made for an oph-
thalmology-specific EMR. 

New Retina MD: What can you share with readers
regarding your initial discussions with potential EMR 
vendors?  

Dr. Kiss: Frankly, it is interesting to observe what some
vendors promise vs what they can actually deliver. The first
recommendation I will make is to have these companies
demonstrate what they actually can do now—not just tell
you what they may be able to do in 6 or 12 months. There
was 1 EMR company representative who I will never forget.
He came to our offices with only a laptop and showed a
shell of their system. I asked him that if we wanted to go
live tomorrow, what could his system do. His response was
that the system was in beta testing, which was obviously
not the right answer. 

The EMR’s capacity for offsite access and integration of
the different subspecialties at Weill Cornell were most

important to us. We
wanted to be able to
access the entire
record, including our
images remotely. An
equally important
consideration for us
was the size and sta-
bility of the company.
When you purchase
an EMR system, you
are forming a long-
term relationship with
that product, and ide-
ally, the company that
produces it. 

Dr. Noecker: The
system interface is a crucial issue. The advantage of having
a hardware-based interface is that the practice has com-
plete control. The disadvantage is that it will require infor-
mation technology (IT) support in-house. Everyone who
has a computer knows that these machines don’t always
work correctly. 

There are Web-based solutions that house databases
and the advantages to these include accessibility. The dis-
advantage is that with this type of interface the practice is
beholden to the vendor who sets up the database.
Important considerations for the Web-based interface
include transportability; if in 5 years’ time you decide to
switch to another EMR, can your new system access histori-
cal information? 

The operating system for hardware-based interface sys-
tems is also important, and this makes Web-based systems
more attractive because if you are dealing with just a data-
base, it makes it easier to share. Look at the underlying
technology—if down the road it becomes obsolete, you’ll
lose to ability to expand your system. The consideration
for Web-based systems is how the data are formatted. Is
the format widely used and transferrable? 

With any system, a crucial consideration is how the infor-
mation is entered, how easy it comes out, and how easy it
is to interpret. How does the system interact with other
systems such as your hospital and laboratory? How easy is
it to send your images to another provider? 

Another highly important feature to ensure is integrated
is e-prescribing. E-prescribing is here to stay, and even
though it may be assumed to be on all systems, it’s not. I
would argue that this is the most important feature—and it
is certainly what the government will be watching most
closely. 

“The EMR’s capacity for 

offsite access and integration 

of the different subspecialties 

at Weill Cornell were most 

important to us.”

-Szilárd Kiss, MD
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New Retina MD: What was the Weill Cornell IT depart-
ment’s role in the setup? 

Dr. Kiss: The IT involvement was crucial but also very com-
plicated. I found myself having discussions that I never
thought I would as a retina specialist. We had to coordinate
the efforts of the Weill Cornell Physician Organization’s IT
department, the IT department at New York/Presbyterian
Hospital, and also the EMR vendor’s IT representatives. 
We began creating complicated network diagrams to
address patient flow
and the overall data
that would be stored in
the system. 

We looked at how
patients are first
entered into the EMR
when they register with
a practice, and how
subsequent informa-
tion, such as patient his-
tory and the exam, is
entered. We also look
at how tests, such as flu-
orescein angiography
and OCT, are ordered
and how the images are
handled. Are they incor-
porated into the EMR itself or does another program have to
be opened? How does the billing function work? 

These network diagrams became even more complicat-
ed when we factored in hospital involvement and the fact
that it had to be Health Insurance Portability and
Accountability Act (HIPAA) compliant. HIPAA compliance
requires a distinct level of security, and there are specific
guidelines in terms of hard disk space size and backup.
Anyone can purchase a 0.5-gigabyte disk space for a few
hundred dollars. But in order to be HIPAA compliant, that
cost increases significantly per year because of the security
and the backup space that is required. 

Dr. Noecker: One thing I would add is that it’s really
hard to tell how user-friendly a system is until you sit
down and try to enter something yourself. It is important
that when selecting a system, you test it by entering
mock patient information so that you can experience how
data goes in and how it comes out. Additionally, what
does the data printout look like? Some of these systems
can spit out up to 100 pages of progress notes that
appear in an odd, unattractive format that can be difficult
to read and interpret. 

New Retina MD: What costs did you encounter when
installing your EMR system?

Dr. Kiss: The installation costs, although considerable,
are only part of the costs we encountered. The cost of
maintenance can represent a third of the installation per
year. This cost cannot be bypassed, however, because
without maintenance, it doesn’t matter how great the
product is when installed—it will not perform well in the
long run. To that end, make sure that the company selling

the EMR has a solid,
strong support pro-
gram for this long-
term maintenance
phase; avoid any “1-hit
wonders” who may be
trying to cash in on
government funding
and who will soon sell
their system to anoth-
er company. Cornell
requires that vendors
provide information on
previous installations
as references for those
who are considering
their products. 

We did not sign any
contracts with the vendor until all the network diagrams
were created and testing was performed. This is when you
have the most negotiating power as a buyer. The concern
is that there may be a disconnect between what a sales-
person will tell you vs the information that is imparted by
an engineer who created the product and is now going to
do the installation. It is crucial that all parties are on the
same page, particularly with respect to limitations of a
product. 

Dr. Noecker: Some of the hardware and software costs
can be significant, so it is important to be careful. EMR
technology that is compatible with mobile technologies,
such the iPhone and tablet computers, is becoming 
cheaper vs desktop technology, but the most robust sys-
tems are still desktop oriented.

Also, since my own experience, there are now several
vendors that offer a wider variety of ophthalmology-specif-
ic features and some of these offer fairly inexpensive prod-
ucts. You have to decide whether you want to go with one
of the bigger EMR companies, which will cost more but
will provide a solution for everyone, or a smaller company
that might have more specialty-specific features but will be

“It is important that when 

selecting a system, you test 

it by entering mock patient 

information so that you can 

experience how data goes in 

and how it comes out. ”

-Robert J. Noecker, MD, MBA
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more limited as to what it can offer out-
side ophthalmology. The more ophthal-
mology-specific EMR may make more
sense for the private practice, but be care-
ful: implementing an EMR can be very
time-consuming and costly, so you only
want to do it once.

New Retina MD: Approximately how
long did this process take?

Dr. Kiss: It took us about 2 months to
choose a system from the time we began
the process of selecting an EMR system
and another 4 months to go live. 

Dr. Noecker: Our entire
process took at least 6
months. I recommend that
a minimum of 3 vendors
be considered in the selec-
tion process to get a complete view of what is available. 

New Retina MD: What tips do you have for the transi-
tion period? 

Dr. Kiss: Down-schedule patients for the first 1 to 2
weeks. We probably saw about half the number of patients
in the transition period. Some connections weren’t working
for us when we first went live, and we had to work these
issues out. For example, someone would input an OCT,
and the system was not sending that OCT to the main
server to be “grabbed” by the EMR. We had the EMR
technical staff onsite for 1 week, and then we had then
come back once a week for the next month, and intermit-
tently after that. We could not have gotten through this
process without down-scheduling patients. 

Dr. Noecker: Down-scheduling patients for the first 6
months is the classic teaching. We actually ran half-speed
for only 1 or 2 weeks, getting to three-quarter speed by 3
weeks, and by 1 month we were up to normal speed. Was
the transition perfect? Of course not, but the system
worked. 

New Retina MD: What other advice would you offer
readers who are embarking on implementing EMR into
their practices? 

Dr. Kiss: I offer 4 take-home points: 1) make sure it’s a
reputable company that will be around to support you; 

2) get the company’s IT team involved early on, even prior
to signing the contract; 3) ensure that the system will not
hinder your ability to maintain your desired patient vol-
ume; and, in somewhat related fashion 4) make certain you
and your staff are comfortable with the user interface—
how many clicks, drop-down menus, and typing is
required? Maintaining an efficient day-to-day workflow
may even require hiring a scribe.

Dr. Noecker: It is important to consider the small details.
For example, make sure that everyone can log into the sys-
tem. It may seem trivial, but there is nothing more frustrat-
ing than sitting in front a patient and not being able to log
on. I agree that hiring a scribe can be beneficial to save
physician time and increase efficiency; this is a decision
that should be made at the outset. 

I would impart that the process of implementing EMR
takes some time, but the reward is the increased efficiency
that going paperless offers. NRMD

Szilárd Kiss, MD,is an Assistant Professor of
Ophthalmology at Weill Cornell Medical
College and an Assistant Attending Physician at
the New York Presbyterian Hospital. He can be
reached via email at szk7001@med.cornell.edu.

Robert J. Noecker, MD, MBA, is in private
practice at Ophthalmic Consultants (OCC) of
Connecticut in Fairfield. 
He can be reached via email at
noeckerrj@gmail.com. 

Key Considerations For EMR Selection

• Costs: Installation and Maintenance

• Type of System: Ophthalmology-specific 

or General Medicine? 

• Interface: Hardware or Web-based?

• IT Support: In-house and External

• Overall Time Investment
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C
aring for pediatric cancer
patients has its own unique
set of challenges that
includes balancing safe and
effective control of the malig-

nancy with minimal side effects. Researchers and clini-
cians focusing on retinoblastoma (Rb) have been at the
forefront tackling what is a potentially lethal disease.
Because of these efforts and the advances that had
been made in diagnoses and treatments, mortality
rates from Rb in devloped countries are now less than
1%. 

Ophthalmologists have played a pivotal role in
advancing therapies in Rb with waves of treatment 
paradigms including external beam radiotherapy, local
ablation, and systemic chemotherapy. One of the
newest, most exciting developments in Rb treatments 
is direct delivery of chemotherapeutic drugs into eyes
with advanced retinoblastoma.

Rb is a highly vascularized tumor that originates with-
in the retina and produces direct vascular remodeling
derived from the retinal blood supply. The intraarterial
delivery of chemotherapeutic agents has several poten-
tial benefits compared with other treatments, including
a direct delivery into the retinal vessels targeting the
intraocular tumor, thereby avoiding or minimizing the
effects of systemic treatments and avoiding the risks of
orbital seeding that exist with transvitreal techniques.

Origins and Adaptation of a Novel Technique 
Akihiro Kaneko, MD, and his colleagues at the

National Cancer Center Hospital in Tokyo pioneered the
technique of chemotherapy for retinoblastoma in 1987.
According to David H. Abramson, MD, FACS, Director
of Ocular Oncology at Memorial-Sloan Ketering Cancer
Center (MSKCC), the cultural stigma in some Asian 

cultures of losing an eye—even in a child harboring
advanced and potentially lethal Rb—challenged Dr.
Kaneko to examine alternative treatments to save such
eyes, even if it meant the eye might not see. Dr.
Kaneko’s treatment outcomes were followed by many in
the ocular oncology subspecialty, but the lack of pub-
lished results in the English peer-reviewed literature
inhibited its adaptation outside Japan. Recently, in a 20-
year review of the Japanese experience in 408 eyes
receiving 1452 injection procedures, there were sound
data to suggest the technique was feasible, safe, and
effective when combined with other treatments in pre-
serving eyes with even advanced Rb.1

Dr. Abramson and Y. Pierre Gobin, MD, an interven-
tional neuroradiologist at MSKCC, tailored Dr. Kaneko’s
technique to super-selectively target and deliver
chemotherapy into the ophthalmic artery. In an IRB-
approved study, Dr. Abramson treated 9 eyes with
advanced disease (Reese Ellsworth group Va and Vb),
which were likely slated for enucleation, with intraarterial
melphalan chemotherapy.2 “We were looking at ways 
to not only save eyes with advanced disease, but maybe
to help these eyes see,” said Dr. Abramson. 

Their technique could be safely repeated on their
patients and demonstrated dramatic shrinkage and
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inactivation of large tumors, resolution of exudative reti-
nal detachment, but also slow improvement of ERG
wavetracings. This initial proof of concept was extended
by the group at MSKCC with bilateral treatment and
with the infusion of multiple chemotherapeutic agents. 

Timothy G. Murray, MD, MBA, FACS, Professor of
Ophthalmology and Radiation Oncology at the Bascom
Palmer Eye Institute, University of Miami Miller School of
Medicine, found that the evolution of this technique
merged well with his clinical and laboratory focus in
delivering targeted and local therapies in Rb to help
avoid systemic side effects.3

“It was a perfect storm,” said Dr. Murray in describ-
ing the confluence of the clinical and laboratory data to
support such a new treatment modality and an endovas-
cular neurosurgeon capable of performing the tech-
nique. His patients were initially also advanced eyes
slated for enucleation, but he now finds that this treat-
ment can be used as primary therapy in many eyes.

Carol L. Shields, MD, Co-director of the Ocular
Oncology Service at Wills Eye Hospital, led her group in
early adaptation of this technique. “We were able to
improve our success rate in salvaging some of our most
advanced eyes. Intraarterial chemotherapy may have a
role in treating selected eyes with advanced vitreous
seeds,” said Dr. Shields. 

Her experience also helped define some concerns
over localized vascular complications of this treatment
including retinal vascular occlusion and choroidal atrophy
seen clinically and in enucleated specimens.4 According
to Dr. Shields, the treatment holds a role in treating
patients in their practice, but it has not fully replaced pri-
mary enucleation and systemic chemotherapy.

The Procedure: Partnership With 
a Neuro-Interventional Team

Systemic chemotherapy for Rb typically uses 3 to 
4 agents. The initial data from Kaneko et al1 utilized
melphalan given as a function of body surface area.
Current protocols in the United States attempt to use a
fixed dose of melphalan, between 3.5 and 7.5 mg,
adjusted to individual treatment protocols. This dosing
strategy provides a high dose of drug within a short
segment of the ophthalmic artery. Other agents, such as
topotecan, carboplatin, and methotrexate, have also
been used.

Children with presumed Rb undergo a thorough
examination under anesthesia to confirm and document
the extent of disease. Traditional treatment options are
weighed, including enucleation, focal ablation therapy,

radiation therapy, and systemic multi-agent chemother-
apy. If it is decided that intraarterial chemotherapy will
be the treatment of choice, in most centers, an inter-
ventional neuroradiologist or an endovascular neurosur-
geon will perform the procedure. The expertise of the
interventionalist is crucial to the safety and success of
this treatment. He or she is well experienced in under-
standing the fragile vascular anatomy in children and
have a working knowledge of Rb to be able to commu-
nicate with the ocular oncologist. Typically, intraarterial
chemotherapy is initiated within 1 week of the initial
exam.

This outpatient treatment is performed in a sterile
endovascular suite, which must support both anesthesia
monitoring and fluoroscopic guidance. The potential
risks of the procedure may include catheter site hemor-
rhage, endovascular rupture, stroke, vascular occlusion,
hematoma formation, or vasospasm. Teamwork is crucial
among all members of the treatment team including the
interventionalist, anesthesia, nursing, and the ocular
oncology team. It should be noted that in the published
literature, the rate of severe complications, such as
stroke or death, from the procedure is nonexistent; how-
ever, there are some emerging anecdotal reports of
technique-related systemic complications in some inter-
national centers.

After the child is placed under anesthesia, a systemic
heparin bolus is given. Under sterile conditions, a
femoral artery sheath is placed and a microvascular
French catheter is guided through the aorta into the
external and then internal carotid artery. Under fluoro-
scopic guidance, a small-volume angiogram is per-
formed to visualize the vascular anatomy of the eye and
brain. This maneuver helps confirm that the ophthalmic
artery is of normal size and course.

Orbital Vascular Anatomy
The efficacy of the intraarterial chemotherapy, and

potential side effects, hinges on the vascular anatomy 
of the orbit. The treatment approach is to deliver
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chemotherapy directly within the ophthalmic artery, the
first branch off of the internal carotid artery just as it
emerges from the cavernous sinus. The first branch is
the central retinal artery, which supplies the retina and
the intraocular tumor. The 1 to 5 posterior ciliary arteries
supply the posterior uveal tract. The lacrimal artery is
the next branch, which supplies the lateral rectus, eye-
lids, and lacrimal gland. The supraorbital branch sup-
plies the lid elevators, superior rectus, and forehead
skin. There are 2 ethmoidal arteries supply the eth-
moidal sinus and terminal branches to the forehead.
Atypical anatomy of the ophthalmic artery may require
bypassing the artery altogether and utilizing orbital
anastomoses of the middle meningeal artery.

This vascular tree dictates the final distribution of
drug from a direct intra ophthalmic artery injection. The
bulk of drug would target the eye itself via the central
retinal and posterior ciliary arteries. There is a signifi-
cant amount of drug that would be shunted to the eth-
moid sinus, which is reduced by the pretreatment
administration of a topical vascoconstrictor agent to
the nose. It is clear that even these terminal branches
to the conjunctiva, rectus muscles and forehead region
receive the chemotherapy agents, as there are of
reversible inflammation at these sites following repeat-
ed intraarterial chemotherapy injections.

There are 2 main techniques that finally deliver the
drug to the ophthalmic artery. The first is a balloon
technique described by Kaneka et al1 where a deflated
balloon catheter is advanced just distal to the oph-
thalmic artery ostia and then temporarily inflated. The
drug is then deployed proximal to the balloon and car-

ried into the ophthalmic artery by
the blood flow from the internal
carotid. However, drug can also
be distributed to other intracra-
nial territories through the inter-
nal carotid. The second technique
described by Abramson and
Gobin2 requires direct micro-
catheterization of the ophthalmic
artery. Using a pulsatile delivery
method that delivers drug over a
30-minute period under fluoro-
scopic monitoring, drug can be
delivered in a homogenous man-
ner to the ophthalmic artery vas-
cular distribution (Figure 1).
Others have modified this later
technique by avoiding direct

catheterization of the ophthalmic artery, but bringing
the drug delivery catheter just inside the ophthalmic
artery opening.

The catheters and guidewires are removed and pres-
sure is placed on the groin site prior to the child being
awakened from anesthesia. After brief observation, the
child is usually sent home. Posttreatment blood counts
are performed 7 to 14 hours after treatment in most
centers. Examination under anesthesia is preformed
again in 3 to 4 weeks to determine treatment efficacy
and whether retreatment is necessary. 

Amazing Outcomes and Cautions
The 3 largest US-based series of intraarterial

chemotherapy report on over 120 children treated over
a 5-year period. The technical success rate of the
catheterization procedure is over 98%. The bulk of the
initial cases were children who had previous treatments,
but in each series, intraarterial chemotherapy was also
used a primary therapy. Globe salvage was possible in

Globe salvage was possible in

over 50% of eyes that had failed

previous treatments, and tumor

control was achieved, particularly

in the most advanced eyes, in

greater than one-third of cases.

Figure 1.  Schematic and arteriogram of a child’s eye with retinoblastoma demonstrating
the ophthalmic artery and its distribution after radio opaque dye injection.
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over 50% of eyes that had failed previous treatments,
and tumor control was achieved, particularly in the most
advanced eyes, in greater than one-third of cases. Mild,
though reversible, myeloid suppression was noted in
some children.

According to Dr. Murray, the outcomes themselves
are striking and tumor control has been achieved in
some patients after just 1 treatment. “The significant
absence of complications seen with systemic
chemotherapy (such as fever, central port infections,
and neutropenia) makes intraarterial chemotherapy a
no-contest choice from the perspective of a child’s gen-
eral health and ability to tolerate our therapy,” he said. 

The main treatment-related observations appear to
be vascular changes within the retinal and choroidal cir-
culation including choroidal atrophy, microemboli, and
retinal vascular occlusion. According to Dr. Shields, vas-
cular toxicity is a real concern, but currently it is unclear
if a direct drug effect on the ophthalmic artery vascular
endothelium, particularly with repeated treatments, or a
technique-related complication.  

Further, concerns linger that intraarterial chemothera-
py alone may not treat coexisting metastatic disease at
presentation or prevent metastatic disease, particularly
in children with advanced disease at presentation.
Currently, there are very few reports of metastatic dis-
ease developing in children after receiving intraarterial
chemotherapy. 

Future Directions
Dr. Abramson notes that long-term follow-up is

essential, and there are still many important questions
that require further study, including refining the treat-
ment technique, understanding which eyes do best,
visual function recovery, and furthering research on the
type and dosing of chemotherapeutic agents. An excit-
ing frontier may involve the use of nonchemotherapeu-
tic drugs that target Rb-specific disease mechanisms.
These therapies may prove to be more effective and
less toxic than current chemotherapies.

According to Dan Gombos, MD, Clinical Co-director
of the Retinoblastoma Center of Houston, some cau-
tion in interpreting data from single centers is neces-
sary before generalizing this treatment for widespread
use, particularly in terms of technique and safety. He
supports studying this treatment under the Childrens
Oncology Group, a collaborative children’s clinical trial
group that combines ocular oncologists, pediatric
oncologists, and pathologists under one umbrella, that
already has ongoing treatment trials in Rb. Such a trial
would “help us understand important issues such as

toxicity, radiation exposure, and efficacy when treat-
ment is standardized within and between centers,” 
said Dr. Gombos.

Intraarterial chemotherapy has shown to be a promis-
ing primary and salvage treatment for moderate and
advanced Rb, particularly in eyes previously destined for
enucleation. The technique furthers the push toward
localized drug delivery to an ocular target and has forged
new partnerships between ocular oncologists and inter-
ventional radiologists and neurosurgeons.  NRMD
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The Role of Life Insurance
in Wealth Management

for Physicians
By Eugene W. Ng, MD, MBA; and Gog Booswang, CFA

L
ife insurance plays a key role within a physi-
cian’s professional and personal life. That said,
too many physicians do not take the time to
truly understand the details of the costs and
benefits and rather, too often, allow simplicity

and ease to drive their decision making. In order to
optimize one’s life insurance solution, it is important to
move beyond the simplicity and understand more pre-
cisely what role insurance should (and should not) play.
For this article, we will limit our scope to life insurance
and offer a practical and implementable best practice
to help physicians choose an optimized life insurance
solution. 

With regard to life insurance, it is important to de-
couple the death benefit (DB-itals) piece from the
investment management (IM-itals) piece. This is not
always easy to do, as insurance professionals like to
bucket these pieces together and in the process, make
the benefits simple to understand. What is not so obvi-
ous is that there are hefty fees embedded and hidden
in insurance solutions that bucket these pieces togeth-
er. Because of this, a savvy consumer who is able to
accurately de-couple the death benefit from the invest-
ment management can usually recreate a profile that
has the same death benefit, and an investment profile
that dominates that of the insurance solution in terms
of expected return, risk profile, or liquidity. 

Good Exercise to Optimize Your 
Life Insurance Solution

Step 1. When choosing life insurance, you should first
decide how much you feel you need and for how long.
This is an important discussion to have with your part-
ner and/or friends who share your values. Once you
understand how much death benefit you would like in
the case of your death and for what time frame you

need this, you are better able to begin a discussion
with an insurance provider. 

Step 2. Next, ask the insurance professional what
options/products provide the death benefit and time
frame required. Ask for a detailed breakdown of the
pros and cons of each option. Specifically, ask for the
death benefit value and time frame, and ask for the
expected return, risk (volatility), liquidity, penalties, limi-
tations, and fees of the investment management. This
usually takes some prodding, but ask until you feel you
have reached a satisfactory answer that you could
repeat in detail to your partner. 

Note: Be aware that insurance professionals are com-
pensated on the premium paid on the product they
sell, so anything that has a higher premium compen-
sates the professional more meaningfully. Typically,
options that are more expensive include an investment
piece in addition to a death-benefit piece.

Step 3. Once you understand the terms of the solu-
tions offered, ask for the contract that corroborates this
and ask the professional to walk you through the key
issues in the fine print. 

Step 4. Once this is understood, send the terms and
contract to a sophisticated investment professional who
does not sell life insurance and ask them if they could
recreate the same death benefit (through death-benefit
only or term insurance) and investment profile under
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better terms (either higher expected return, less risk
(volatility), lower fees, or better liquidity. Sophisticated
investment professionals enjoy doing this analysis and
explaining how to recreate the death benefit and
improved investment profile. 

Step 5. Next, share this analysis with your insurance
professional and ask him/her to discuss the analysis. 

Conclusion
This process will help you truly understand the

details of the costs and benefits of insurance as an
investment vehicle, and only through this process will
you be able to make an intelligently informed decision
on life insurance. The benefits of a death benefit are
undeniable—the income from the proceeds of a life
insurance policy (if structured properly, they are
received tax-free) allows a family to maintain their
lifestyle after the death of one or both spouses.
Similarly, disability insurance is critical to the risk man-
agement of a physician. As a professional, a physician’s
largest asset is the ability to earn income. Most physi-
cians start their careers with significant debt and little
to no assets. If there is a sickness or injury that pre-
vents a physician from practicing, the income from a
disability policy would replicate some of the income
lost from not being able to practice and would allow
the physician and his family to maintain a lifestyle.
Disability income payments are tax-free cash and are
paid for as long as the physician is unable to practice.

The investment management within an insurance
solution is the piece that needs to be better under-
stood. Are insurance products optimized investment
vehicles or simply easy-to-understand products with
onerous hidden fees? One way to think about it is to
understand what those with unlimited options and the
most sophisticated advisors (families with $100 mil-
lion+) do. Most in this category use insurance for the
death benefit and sophisticated estate planning strate-
gies—and less as an investment vehicle. Because of
the typical investment account size, physicians do not
typically have access to the same advisors as the super-
wealthy because the fees generated on their invest-
ment accounts do not attract these professionals. That
said, fees from insurance products are much higher
(insurance products that include an investment compo-
nent are the highest), and thus physicians attract a
plethora of insurance professionals. Thus, the question
becomes who is right—the insurance professional or
the investment professional for the super rich? One
believes in the merit of insurance as an investment

vehicles and the other sees the value in estate-plan-
ning purposes. Or is it simply a question of economic
incentive? If you take the time to perform the exercise
above, the answer will likely emerge.  NRMD

Gog Boonswang, CFA 
has been advising high-net-worth families and foundations for
10 years. Boonswang was a Founding Principal with Summit
Rock Advisors, a multifamily office that advises families with
$100 million in investable assets. Prior to joining Summit Rock,
Boonswang advised wealthy families working in the Private
Wealth Management Groups at Goldman, Sachs & Co. and
Morgan Stanley. Boonswang spent 3 years as a world-ranked
tennis player on the ATP/ITF tours. He sits on the board of the
Princeton Varsity Club and is a trustee of the Albert G. Oliver
Program, which focuses on the education of high potential,
underprivileged children. Boonswang holds an MBA from
Harvard Business School and a BA from Princeton University.

Eugene W. Ng, MD, MBA  
is a vitreoretinal surgeon. Dr. Ng has no finan-
cial interests in the product or companies
mentioned in this article. Dr. Ng is a New
Retina MD Editorial Board member. He may
be reached at 808 266 0577;or via email at
pacret888@gmail.com.

Finance Your Life

FALL 2011 . NEW RETINA MD   27

The investment management 

within an insurance solution is 

the piece that needs to be 

better understood.
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Welcome to the new possible.

It’s time to rewrite the rules of vitreoretinal surgery.
® reduce

iatrogenic tears post-op complications1

stable IOP compensation2

Enhance patient outcomes 3

Improve your OR turnover by 39% ®

vitreoretinal surgery.

3

In 1968, Dick Fosbury revolutionized
the high jump by developing a
technique that elevated him to
Olympic gold, raising the bar for
athletes the world over.

Game
Changer

Indications for Use: The CONSTELLATION® Vision System is an ophthalmic microsurgical system that is indicated for both anterior segment (i.e., phacoemulsification and removal of cataracts) 
and posterior segment (i.e., vitreoretinal) ophthalmic surgery.  Caution: Federal (USA) law restricts this device to sale by, or on the order of, a physician. Warnings and Precautions: The 
disposables used in conjunction with Alcon instrument products constitute a complete surgical system. Use of disposables and handpieces other than those manufactured by Alcon may affect 
system performance and create potential hazards. Attach only Alcon supplied consumables to console and cassette luer fittings. Do not connect consumables to the patient’s intravenous 
connections. Mismatch of consumable components and use of settings not specifically adjusted for a particular combination of consumable components may create a patient hazard. Vitreous 
traction has been known to create retinal tears and retinal detachments. The closed loop system of the CONSTELLATION® Vision System that adjusts IOP cannot replace the standard of care in 
judging IOP intraoperatively. If the surgeon believes that the IOP is not responding to the system settings and is dangerously high or low, this may represent a system failure. Note: To ensure 
proper IOP Compensation calibration, place infusion tubing and infusion cannula on a sterile draped tray at mid-cassette level during the priming cycle. Leaking sclerotomy may lead to post 
operative hypotony. Important Safety Information: Warnings and Cautions: A complete listing is available in the CONSTELLATION® Vision System Operators Manual. To obtain a copy, please 
contact Alcon Customer Service. Attention: Reference the Directions for Use for a complete listing of indications, warnings, and precautions.

1. Rizzo S, et al. Comparative Study of the Standard 25-gauge Vitrectomy System and a New Ultra-high-speed 25-gauge
system with duty cycle control in the treatment of various vitreoretinal diseases. Retina, 2011; Vol. X; No. X. 2. Riemann
C, et al. Prevention of intraoperative hypotony during vitreoretinal surgery: an instrument comparison. ASRS. Poster
Presentation, 2010. 3. Nagpal M, Wartikar S, Nagpal K. Comparison of clinical outcomes and wound dynamics of
sclerotomy ports of 20, 25, and 23 gauge vitrectomy. Retina. 2009;29(2):225-231. 4. Alcon data on file 954-0000-004.

1211NRMD paginated[2]  12/8/11  12:16 PM  Page 28


