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T
he intravitreal injection era
has changed our professional
lives dramatically, and major
changes in the evolution of
that era are on the near 

horizon. The VIEW (VEGF Trap-Eye:
Investigation of Efficacy and Safety in Wet
AMD) trials of VEGF trap (VEGF Trap-Eye,
Regeneron) recently demonstrated nonin-
feriority between VEGF trap and
ranibizumab (Lucentis, Genentech). These
results will likely lead to approval of VEGF
trap as a new player in the age-related

macular degeneration (AMD) therapeutic armamentari-
um. In addition, the lessons of that trial may influence
utilization patterns of bevacizumab and ranibizumab as
less frequent dosing of VEGF trap seems promising on
initial data review. 

Anti-VEGF Comparisons Continue to Be Anticipated
The true significance of the VIEW trials, however, may

hinge on the CATT (Comparison of AMD Treatment
Trials) results. CATT is a four-arm trial that compares
bevacizumab (Avastin, Genentech) with ranibizumab;
there are two fixed monthly dosing arms and two as-
needed–dosing arms. Regardless of the outcomes of
CATT, interesting information may be gleaned from the
as-needed–dosing arms of the study. If the primary
advantage of VEGF trap is the ability to dose less fre-
quently, and the CATT as-needed–dosing arms do not
show an appreciable difference from the fixed dosing
arms, the VIEW results suddenly become much less
impressive. 

To make matters more interesting, the HARBOR (A
Study of Ranibizumab Administered Monthly or on an
As-Needed Basis in Patients With Subfoveal
Neovascular Age-Related Macular Degeneration) trial, a
Genentech-sponsored trial of standard vs high dose
ranibizumab, has the potential to make the results of
CATT and VIEW obsolete altogether. If HARBOR shows
a benefit to high-dose ranibizumab, we may all find our-
selves performing cross-trial comparisons of the control

arm of the VIEW study and treatment arms of CATT. As
a result, these trial results may become more difficult to
interpret. Interestingly, none of these major trials have
incorporated the most commonly adopted treatment
regimen utilized in clinical practice: “treat-and-extend.” 

Trial Data Fueling Health Care Reform?
In addition to influencing our interpretation of the 

VIEW studies, the CATT results may lead to the passing
of precedent-setting legislation. Every fall, the Office of
Inspector General (OIG) publishes a work plan for the
coming year. It contains project areas believed to be 
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“vulnerabilities” of the Department of Health and Human
Services programs. The 2011 work plan, published
October 1, 2010, mentions the upcoming CATT results.
The OIG also lists cost, use, and payments for rani-
bizumab and bevacizumab on its agenda for 2011. The
Centers for Medicare & Medicaid Services (CMS) is
specifically awaiting the results of CATT “in order to
determine whether a significant savings can be recog-
nized if either bevacizumab or ranibizumab is used 
more by ophthalmologists.”1

Never before has CMS determined the use of a drug
based on the efficacy and the cost. Proponents of this
mode of data utilization say this is the first step in a long
line of head-to-head trials that will focus on making
health care more affordable. Detractors point to the cat-
astrophic effects that these trials could have on the
pharmaceutical pipeline. Without financial motivation,
capital will flow to spaces other than biotechnology, and
much of the innovation that we have all become accus-
tomed to could grind to a quick halt. These are interest-
ing times, so hang on.  NRMD

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

1. Office of Inspector General Work Plan for Fiscal Year 2011. Available at
http://oig.hhs.gov/publications/workplan/2011/FY11_WorkPlan-All.pdf.
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T
he Patient Protection and
Affordable Care Act (PPAC Act;
H.R. 3590) includes a provision for
the formation of Accountable
Care Organizations (ACOs).

ACOs, which will be comprised of physicians, hospitals,
and other health care providers such as long-term care
facilities. ACOs will be required to meet quality standards
in the following areas: patient/caregiver care experiences;
care coordination; patient safety; preventive health; and at-
risk populations. 

The goal of ACOs will be to deliver appropriate care to
patients in a timely manner to reduce costs of health care.
Ultimately, cost savings will be shared between ACOs and
Medicare under the Medicare Shared Savings Program on
an incentive basis. 

What does this mean to retina specialists? To gain a bet-
ter understanding of how ACOs will be organized, what they
will do, and what impact they will have on ophthalmology 
in general and retina in particular, New Retina MD turned 
to William L. Rich III, MD, the Medical Director of Health
Policy for the American Academy of Ophthalmology. 
Dr. Rich also answered some questions related to payment
for imaging technology and procedures performed in
ambulatory surgery centers (ASCs).

New Retina MD: What are some key criteria and goals of
ACOs?

Dr. Rich: The health-care–provider entities that form an
ACO are required to collectively provide care to 5,000 pri-
mary care patients. The system must be integrated by
information technology (IT), and must involve Medicare
services (eg, inpatient, outpatient, and rehabilitation servic-
es). The basic idea is that through improving the coordina-
tion of care, ACOs will cut unnecessary health care costs
and these savings will be split with Medicare. 

I have some doubts that this will work. One doubt
relates to what occurred with the Massachusetts health

care reform law. Instituted in 2006, the law was designed to
increase patient access to insurance and reduce the high
costs of providing care to the uninsured (an idea with
which we are all familiar). Instead of reducing costs, howev-
er, integrated hospitals bought up outlying practices and
gained more market share, commanded higher fees, and
ultimately drove costs up. 

New Retina MD: Will ACOs have a major impact on
ophthalmologists? If so, when will this take effect? 

Dr. Rich: Hospital and large independent practice associ-
ations (IPAs) will be involved in forming ACOs. Hospitals
and IPAs are preparing by buying up profitable providers
such as primary care, cardiovascular, cardiology, and spinal
surgery practices. They are not interested in acquiring oph-
thalmology practices because we provide very little hospi-
tal revenue when compared with other specialties. 

ACOs, however, must provide all services covered by
Medicare so will be contracting with ophthalmologists and
ASCs. This most likely will become operational in 2014. 

New Retina MD: What should ophthalmologists consider
when signing a contract with an ACO? 

Dr. Rich: Most importantly, never sign an exclusive con-
tract with an ACO. You will be locked out of business from
other competing ACOs in the community. Further, remem-
ber that ACOs need you because they must provide your
services. If they present you with only one option, walk away. 

New Retina MD: What do you think are the chances that
a balanced billing option will be allowed in Medicare? 

Dr. Rich:The chances of a balanced billing option are
close to zero. In the private health insurance sector, the
average family is spending $12,000 per year in out-of-
pocket cost for heath care—this is expected to increase to
$16,000 by 2013, so these families will be paying for 30% of
their healthcare. For patients on Medicare, however, the
situation is worse. Deductables and coinsurance in Part B
premiums have risen 54% in just 3 years and the average

Accountable Care
Organizations

What you need to know about these entities and 
how they will affect your practice. 

An interview with William L. Rich III, MD

continued on page 7
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A
s retinal specialists relatively
early in our career, we often
seek advice from those more
experienced for challenging
cases. Even after we graduate

from fellowship, mentors serve as an excellent resource.
Harry W. Flynn Jr., MD, and George Williams, MD, have
been training fellows for decades. We asked them to
reflect upon their years of mentorship and offer us the
most salient advice that they teach their fellows.

- Omesh P. Gupta, MD, MBA

What are your top 3 teaching points you stress when
you are working with fellows in the OR?

Dr. Flynn: I stress the following with fellows: 
• If you operate more than 2 hours on a patient, you are

probably operating on yourself rather than the patient. 
• Accomplish your surgical and anatomical objectives.

Do not spend hours trying to correct an irreversibly bad
condition. 

• Don’t take out your frustrations on your OR techni-
cians. 

Dr. Williams: My top three teaching points in the OR are
dependent on the fellow’s level of training. Early in train-
ing, I stress three basic points involving visualization. Most
fellows need to work on being able to move the eye for
optimal visualization. It is also important to know where
your instruments are at all times. Finally, work on optimiz-
ing illumination of the vitreous to find the posterior hyaloid
and complete vitreous removal in one area before moving
on to the next. These three points can be summarized by
the statement, “It’s all about the posterior hyaloid.” 

Once the basics are acquired, I stress the following:
• Be efficient. Always look for ways to minimize repeated

maneuvers when suturing (yes, fellows still need to learn
how to suture) and passing instruments into the eye. The
famed basketball coach John Wooden used to say, “Be
quick, but never hurry.” I think this adage is applicable to
surgery. 

• When working around the macula, optimize visualiza-
tion while minimizing light exposure. 

• “Know when to hold ‘em and know when to fold ’em.”
When complex surgical maneuvers are not going as
desired, try and determine the problem and then watch
closely to determine what I (or your mentor) do differently
to accomplish (hopefully) the surgical goal.

What are your top 3 teaching points in the clinic?
Dr. Flynn: First, if you listen to the patient, they will usu-

ally help you make the correct diagnosis. Second, move
quickly in the initial evaluation and treatment of endoph-
thalmitis. Third, don’t forget to examine the anterior seg-
ment.

Dr. Williams: I agree that listening to your patients is of
primary importance. Another point that I consider impor-
tant to teach fellows is that the secret to an efficient office
is to give every patient the time they need. Lastly, one
must correlate visual acuity to ocular findings. If the vision
and the examination do not make sense, figure out why
this is so. 

What is the toughest OR situation you have had in the
past 6 months and how did you handle it?

Dr. Flynn: A patient recently presented to me with a
recurrent retinal detachment and proliferative vitreo-
retinopathy. The patient had a Boston keratoprosthesis in
this eye with silicone oil fill. In this case, I was able to repair
the retinal detachment by first performing a pars plana vit-
rectomy and removing the silicone oil. I then performed a
membrane peel, injected perfluorocarbon, and applied
endolaser to reattach the retina. Silicone oil was then re-
instilled in the eye.

Dr. Williams: The toughest case I have had in the past 6
months was a monocular patient with diabetes and in his
mid-30s. The patient had undergone failed surgery at
another clinic and presented with counting fingers vision
and a nasty tractional retinal detachment in his previously
20/20 remaining eye. When I saw him in the preoperative
area on the day of surgery, his wife, who was pregnant,
asked me if he would be able to see his baby after surgery.
I promised to do my best and, before surgery, I told the
fellow that this one was mine from start to end. Although

Back to Fellowship: 
More From Your Mentors

An interview with experienced mentors Harry W. Flynn Jr., MD; and George A. Williams, MD

Surgical Pearls

Section Editor: Omesh P. Gupta, MD, MBA



the surgery well, it is not yet certain how he will do in the
long-term.

What life lesson (non-clinical) do you like to share with
all your fellows before they graduate?  

Dr. Flynn: Be enthusiastic and upbeat, act as a profes-
sional, treat your patients and your colleagues with
respect, work hard, and put the needs of your individual
patient as your top priority. This approach will lead to a
satisfying and successful career. 

Dr. Williams: There are three life lessons that I think are
important. The first is to recognize what a privilege it is to
be a retina surgeon and to find time in one’s career to
give something back to the profession. That something
may be research, involvement in local, state, or national
professional societies, teaching, advocacy, community
service, or philanthropy. It really doesn’t matter what it is
as long as it’s something you are passionate about and
allows you to make a difference. 

The second life lesson involves choosing a first job. The
most important factor for job satisfaction from a profes-
sional perspective is determining whether you are com-
patible with the corporate culture you are joining. All
organizations, whether private or institutional, have a dis-
tinct culture and usually those cultures are well-established
and unlikely to change. If you think you are going to
change a culture, you are probably wrong. 

Third, take your surgical failures personally. They may
not be your fault, but they should hurt. The day they no
longer hurt me is day I will quit. 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.

George A. Williams, MD  
is Chair of the Department of
Ophthalmology at William Beaumont
Hospital and Director at Beaumont Eye
Institute in Royal Oak, MI. He is also the del-
egate for the American Academy of
Ophthalmology (AAO) to the Amercian 

Medical Association’s Specialty Society Relative Value Scale
Update Committee (RUC) and a member of the AAO’s
Health Policy Committee. He can be reached via e-mail 
at gwilliams@beaumont.edu.

Harry W. Flynn Jr., MD  
is Professor Ophthalmology and the J. Donald
Gass Distinguished Chair of Ophthalmology at
the Bascom Palmer Eye Institute, University of
Miami Miller School of Medicine. He can be
reached via e-mail at hflynn@med.miami.edu. 

Washington Medical Matters

SPRING  2011 . NEW RETINA MD   7

income of a Medicare beneficiary is $15,000. Congress is
not going to unload more cost sharing on Medicare bene-
ficiaries, particularly when 22% of these patients don’t even
have Medigap coverage to cover the approximate 20% of
uncovered costs. There are an estimated 680,000 physi-
cians in the United States and an estimated 43 million
Medicare beneficiaries who vote: Who do you think will
win that political battle? 

New Retina MD: Recently, payments for optical coher-
ence tomography (OCT) exams were cut by 50%. Why did
this happen and will other retinal imaging services be des-
tined for this fate? 

Dr. Rich: OCT is the fastest growing service billed to
Medicare. The initial valuation for OCT services was based
on old data that were collected before software advances.
Thus, it was assumed in the old valuation that it takes 20
minutes of technician time and over 12 minutes of physician
time per each eye that is scanned, which is no longer true.
A red flag for CMS was the fast growth of billing for OCT
and although justified, there was no chance to defend the
previous value. 

All office-based testing across medicine will undergo valu-
ation scrutiny because software improvements have dramat-
ically decreased the time and work of the technician and the
doctor. I don’t think we’ll see anything near the cuts we saw
with OCT, however, because of the significant improvement
in this technology since we first began using it. 

New Retina MD: What ever happened to the yearly
updates for ASC payments that were supposed to
increase with hospital payments? 

Dr. Rich: When CMS unfroze ASC payments, we
waved the flag and declared victory. For 8 years I, along
with others, fought on behalf of the America Academy
of Ophthalmology to allow more procedures to be per-
formed outside of the hospital setting and to make
these procedures more profitable in ASCs. At the time,
we thought this was great—hospitals are politically pow-
erful and receive market basket updates every year; if
ASCs only received a small percentage of these increas-
es, we could make a profit. What actually happened was
that as our payments went up so did our volume, mak-
ing the outcome budget-neutral. I think that we will real-
ize some small increases in the years ahead but certainly
not the increases that were anticipated.  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 e-mail at hyasxa@gmail.com.

continued from page 5
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I
n this issue, Terrence P. O’Brien, MD,
Professor of Ophthalmology at Bascom
Palmer Eye Institute, continues to high-
light important clinical topics in the
fields of cornea and anterior segment. In

part 2 of his 2-part review, Dr. O’Brien focuses on con-
junctival and corneal surgical procedures, also touching
on toxicities and chemical trauma. We would like to thank
Dr. O’Brien for this thorough review.  

- Diana V. Do, MD

Procedures for Ocular Surface Diseases 
Conjunctival biopsy. This is a sampling of the conjuncti-

val tissue to help evaluate chronic conjunctivitis and
unusual or atypical diseases of the ocular surface includ-
ing: superior limbic keratoconjunctivitis; ocular cicitricial
pemphigoid; lichen planus; graft vs host disease; con-
junctival lymphoid tumors; pigmented tumors of the con-
junctiva; and squamous lesions of the conjunctiva includ-
ing conjunctival intraepithelial neoplasia (CIN).

The biopsy is a simple procedure that is performed
under local anesthesia. A topical anesthetic, such as
proparacaine or tetracaine, is applied with a cotton pled-
get. Lidocaine gel can sometimes be used for supple-
mental anesthesia along with subconjunctival anesthesia,
but these are usually not necessary. Using sterile forceps
and sharp scissors, a specimen of conjunctiva is excised
in the affected area. In some instances, excisional biopsy
is preferred, where a block of tissue is excised for subep-
ithelial lesions. Mild cautery can be used to facilitate
hemostasis. The sample is then placed in the proper
anatomical orientation on filter paper and inserted in the
appropriate fixative such as formalin for histology, glu-
taraldehyde for electron microscopy, or transport media
for immunofluorescence microscopy.

Pterygium excision. A pterygium is an abnormal growth
of the conjunctiva onto the cornea, typically in the palpe-
bral fissure due to excessive ultraviolet exposure and
exposure to wind and the elements, which leads to an
elastotic degeneration of the conjunctiva. Microsurgical
excision is performed in an effort to achieve a smoother

ocular surface. It is preferable to dissect down to bare scle-
ra at the limbus, and it is not necessary to dissect excessive
Tenon tissue medially, as this can lead to excessive bleed-
ing or trauma to the subjacent extraocular muscle tissue
with excessive scarring.

After excision, light thermal cautery is usually applied
to the area for hemostasis. There is an evolving prefer-
ence for wound closure to close the gap that includes
either a free conjunctival autograft, usually from the
superior bulbar conjunctiva, or placement of an amniot-
ic membrane graft secured with sutures, such as 8-0
vicryl, or tissue adhesive to promote healing and dis-
courage recurrence. 

Conjunctival transplant. Conjunctival transplant is
applied for significant conjunctival scarring or damage to
the limbal stem cells that is designed to replace a focal or
localized defect in the conjunctiva. A portion of autolo-
gous conjunctiva, including the limbal stem cells, is har-
vested from an adjacent area or the fellow eye and the tis-
sue is transplanted to the affected area, then secured with
either interrupted 8-0 vicryl sutures or tissue adhesive.

Limbal stem cell transplantation using a limbal auto-
graft procedure. A resection of the conjunctiva is carried
out to remove the abnormal corneal epithelium and scar
tissue using blunt dissection. Superior and interior limbal
grafts are delineated in the donor eye with focal applica-
tions of cautery or marking posterior to the limbus. The
bulbar conjunctiva graft is undermined and then dissect-
ed from the limbal attachment after which limbal grafts
are transferred to their corresponding sites in the recipi-
ent eye and secured with interrupted 10-0 nylon sutures
at the corneal edge and 8-0 vicryl sutures at the conjunc-
tival margins.

Conjunctival flap procedures. These procedures are
performed to cover an unstable or painful ocular surface
with a hinge flap of healthier conjunctiva. Indications
would include chronic sterile epithelial and stromal ulcer-
ation, painful bullous keratopathy in a patient who is a
candidate for a corneal transplant, or a phthsical eye that
is being prepared for a prosthetic shell.

A total (Gundersen) conjunctival flap is important for

Competencies in 
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complete coverage of the abnormal surface. The surgical
steps involve complete removal of the corneal epithelium
and debridement of any necrotic tissue with the creation
of a mobile thin conjunctival flap with minimal Tenon cap-
sule. Care is required to prevent any buttonholing of the
conjunctiva and to avoid any traction on the flap at the
margins that may lead to a retraction of the flap. Partial
conjunctival flaps or bipedicle flaps may also be per-
formed to provide protection of the ocular surface.

Procedures for the Cornea
Corneal biopsy. Corneal biopsy may be indicated in

cases of recalcitrant keratitis or for opacities of unknown
etiology. If a corneal biopsy is performed for histopathol-
ogy, it is important to preserve tissue integrity as well as
the anatomical orientation. The specimen is placed on a
filter paper or a thin card to maintain the orientation prior
to tissue fixation. If microbiology workup is required, the
specimens can be divided or homogenized prior to inoc-
ulation on multiple selective microbiological media. In
cases where the lesion is superficial in the cornea, it may
be possible to perform a scraping or to peel away with
sharp dissection. If the process is located deeper in the
corneal tissues, however, a deeper dissection is required
using an adjustable depth blade or a sterile trephine. A
sterile dermatologic biopsy punch may also be used to
remove the corneal specimen for tissue processing. More
recently, femtosecond laser has been applied to dissect
the cornea in a precise controlled manner.

Corneal laceration repair. Corneal laceration repair is
indicated for management of thinning cornea with
descemetocele or corneal perforation. A bandage or
therapeutic contact lens can protect the cornea from fur-
ther deterioration and the negative action of the eyelids.
Frequent irrigation with lubricating, preferably nonpre-
served, eye drops, along with prophylaxis with antibiotics
and close clinical follow-up are essential, particularly for
patients who have decreased corneal sensation or dys-
functional tear states. Punctal occlusion may be beneficial
to facilitate contact lens retention and comfort in patients
with severe dry eye.

For markedly thin corneas with impending perforation,
tissue adhesives have been applied as an adjunct to man-
age corneal ulcerations and impending perforations.
Tissue adhesive greatly reduces the need for major surgi-
cal intervention such as a penetrating keratoplasty (PK) or
conjunctival flap. After the application of a small amount
of tissue adhesive, a bandage soft contact lens is placed
to protect the eyelid from rubbing up against the tissue
adhesive. Perforations larger than 1 to 2 mm are usually

not amenable to the use of tissue adhesive, and a corneal
patch graft may be required.

Anterior lamellar keratoplasty. Lamellar corneal
grafts, or partial corneal transplants, may be indicated
for patients who have pathology that does not involve
the full thickness of the cornea, rather only the anterior
or more superficial portions. These conditions include
anterior stromal dystrophies and degenerations of the
cornea, superficial corneal scars, scars after recurrent
pterygia, superficial corneal tumors, and Salzmann 
nodule degeneration. 

Lamellar keratoplasty has significant advantages over
PK in that there are minimal requirements for donor
material, as the preservation of endothelium is not essen-
tial. This procedure carries reduced risks associated with
entering the anterior chamber such as glaucoma,
cataract, retinal detachment, expulsive hemorrhage, and
endophthalmitis. There is also a shorter wound-healing
and recovery time, a reduced incidence of allograft rejec-
tion, and a reduced need for topical corticosteroids.

The disadvantages of anterior lamellar keratoplasty
include the lack of replacement of the corneal endotheli-
um, which may limit its indication for many clinical condi-
tions. The procedure can be more technically difficult
than PK and may result in opacification and vasculariza-
tion of the interface, which can limit visual function.

Femtosecond laser-assisted anterior lamellar kerato-
plasty (FALK). Recently, anterior lamellar keratoplasty has
been made more precise and controlled with the use of a
femtosecond laser. FALK, partnered with advances in ocu-
lar imaging including anterior optical coherence tomogra-
phy, allows surgical planning to replace diseased corneal
tissue with harvested donor tissue of the precise dimen-
sions, resulting in an excellent match that does not
require sutures. A bandage soft contact lens can be used
to hold the anterior lamellar disk of corneal tissue in
place.

Deep anterior lamellar keratoplasty (DALK). The
objective with DALK is to create a smooth recipient 
bed by removing all of the overlying stromal tissue
while leaving the recipient Descemet membrane and
endothelium intact. This procedure is clinically prefer-
able to reduce the possibility of corneal graft rejection;
however, the disadvantages include the development
of interface haze as well as perforation of the recipient
bed. The surgery is technically challenging but can be
facilitated with methods that provide a smoother dis-
section in order to reduce interface haze and the risk 
of perforation. The depth of corneal dissection is
directly visualized during surgery by filling the anterior

The Road to Recertification
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chamber with air. The air-to-endothelial interface acts
as an optical reference plane in order to monitor the
dissection depth, minimizing the risk of perforation.
The depth of corneal dissection can also be visualized
during surgery by injecting air or viscoelastic just anteri-
or to Descemet membrane using a “big bubble” tech-
nique. And finally, an evolving method is to use a fem-
tosecond laser to create the recipient lamellar bed for
greater precision, accuracy, and safety.

Posterior lamellar keratoplasty. There has been a
steady evolution in methods for replacement of the
posterior cornea and corneal endothelium. Originally,
deep lamellar endothelial keratoplasty (DLEK), in which
a posterior lamellar disk is transplanted underneath a

sutured flap of corneal tissue, was employed for this
indication. More recently, Descemet stripping endothe-
lial keratoplasty (DSEK), which involves removing the
attenuated corneal endothelium and Descemet mem-
brane using a circular descemetorhexis, is being used.
Donor tissue that is either carefully cut and prepared
from the eye bank can then be inserted through an inci-
sion, either with the use of tissue forceps or an injector
device, to deliver donor endothelial cells. The use of an
air bubble placed in the anterior chamber to facilitate
attachment and acceptance of the donor endothelium
is an important part of the DSEK procedure. 

Descemet membrane endothelial keratoplasty
(DMEK) is a challenging surgical technique to deliver
only the Descemet membrane and endothelial cells
with a Descemet stripping-like procedure.

The advantages of posterior lamellar techniques over
PK include reduction of postoperative astigmatism, short-
er recovery times, fewer complications related to corneal
sutures, and preservation of globe integrity with greater
resistance to trauma and less likelihood of graft rejection.
Disadvantages include the complexity and challenges of
handling the donor corneal endothelium and early

endothelial attenuation following surgery.
Penetrating keratoplasty (PK). PK is the surgical

replacement of a portion of the host cornea with that of a
donor cornea. By definition, if the donor is a person other
than the recipient, the procedure is called an allograft. If
donor tissue is from the same or fellow eye, it is a corneal
autograft procedure. Advances in corneal microsurgery,
suture materials, eye banking techniques, storage media,
and postoperative medical management have steadily
improved the success of corneal transplant surgery to its
present state.

Indications for full thickness keratoplasty have expand-
ed considerably, including pseudophakic corneal edema,
keratoconus, and ectasia. Other indications include:
Fuchs endothelial corneal dystrophy and primary
endotheliopathies; corneal graft rejection; noninfectious
ulcerative keratitis; scarring after infectious ulcerative ker-
atitis; mechanical trauma; stromal corneal dystrophies;
microbial keratitis; chemical injuries; and optical or refrac-
tive indications.

The surgical technique involves careful preparation,
storage, and transport of the donor cornea. Steady
advances in eye-banking technology have created a safe
reservoir of healthy corneal tissue for transplantation.
Donor tissue is prepared by trephination of the previously
excised corneal scleral donor tissue, endothelial side up,
typically in a concave well of a cutting block apparatus
that approximates the shape of the normal cornea.
Keratoplasty techniques involve oversizing the donor but-
ton to 0.25 to 0.5 mm larger than the diameter of the host
corneal opening. This size disparity reduces the likelihood
of postoperative glaucoma, and enhances wound closure,
preventing peripheral anterior synechia and excessive
corneal flattening while simultaneously providing the
recipient eye with a great number of endothelial cells.

In keratoconus eyes, particularly eyes with a high axial
length, sizing the donor tissue to match the exact size of
the wound may flatten the corneal contour, thereby
reducing postoperative myopia. The use of same-size
corneal grafts, however, can make watertight wound clo-
sure more difficult.

The recipient eye is prepared once all donor prepara-
tions are completed. Trephination of the recipient eye is
carried out using a sharp corneal trephine. The goal is to
achieve a round bed with uniform vertical edges and
accurate and reproducible centration. Different cate-
gories of trephines, including traditional circular cutting
trephines, single-point cutting trephines, combination
trephines, and noncontact trephines, may be employed.
The use of the femtosecond laser has recently advanced
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to enhance precision and accuracy of donor-to-host 
tissue match using customized shapes depending on the
specific pathology.

After trephination, the donor corneal button is placed
onto the recipient eye, endothelial side down with the
use of a viscoelastic material to help protect the donor
corneal endothelium during surgical manipulations. A vis-
coelastic may also facilitate maintenance of the anterior
chamber and can help shield the iris while the donor but-

ton is being secured into the wound. The donor button is
secured with at least four interrupted cardinal sutures.
Interrupted or continuous running sutures of 10-0 or 11-0
nylon material may be applied. Corneal transplant may
be combined with other procedures such as cataract
extraction, primary or secondary IOL implantation, IOL
removal or exchange, glaucoma surgery, vitrectomy, and
vitreoretinal procedures. A temporary intraoperative ker-
atoprosthesis may or may not be used with the vitreoreti-
nal procedures.

PK can be fraught with severe perioperative complica-
tions including: damage to the lens and/or iris from the
trephine scissors or other instruments; irregular trephina-
tion leading to an induction of astigmatism; inadequate
vitrectomy resulting in vitreous contact with the graft
endothelium; poor graft centration on the host bed;
excessive bleeding from the iris and wound edge;
choroidal hemorrhage and effusion; iris incarceration;
damage to the donor endothelium during trephination
and handling; retinal detachment; retinal swelling; and
infectious endophthalmitis.

The postoperative care following PK is far more com-
plex than the actual surgery and the long-term success of
corneal transplant depends more heavily on the quality of
postoperative care than necessarily on the expertise of
the operative technique.

Corneal allograft rejection. Corneal allograft rejection
rarely occurs within the first 2 weeks, but can occur many

years later after corneal transplant. Most episodes of
graft rejection do not cause irreversible graft failure if rec-
ognized early and treated aggressively with antirejection
medications including corticosteroids and other
immunomodulatory agents. Different forms of graft rejec-
tion may be recognized clinically, including epithelial
rejection, subepithelial rejection, or endothelial rejection.
The most common form of graft rejection is endothelial
rejection, which occurs in 10% to 35% of cases. This is
also the most serious form of corneal transplant rejection
because the endothelial cells destroyed by the host
response cannot be readily replaced without repeat
transplantation.

Clinically, inflammatory precipitates are seen on the
endothelial surface in a random clump or in a linear form
(Khodadoust line). Inflammatory cells may also be seen
in the anterior chamber. Aggressive treatment with topi-
cal and/or systemic corticosteroids and/or immunomod-
ulatory agents is required to reverse the graft rejection
process.

Corneal Protheses
Keratoprosthesis. Advances have been steady in arti-

ficial cornea research and technology to improve visual
rehabilitation in diseases that have significantly altered
the corneal surface. Keratoprosthesis surgery is used
when a standard corneal transplant procedure is high
risk or has a low likelihood of success. Therefore, ker-
atoprosthesis implantation is a procedure designed to
help patients who are the most difficult to treat. A num-
ber of synthetic materials have been used to create sta-
ble keratoprostheses in an effort to provide optical
rehabilitation.

There are several methods of classification for kerato-
prosthesis based on the type of fixation (nut and bolt,
intrastromal, epicorneal with tissue-covering, suprade-
scemetic) or the material of the haptic (PMMA, hydrogel,
silicone). The osteo-odonto-keratoprosthesis involves
fashioning a tooth root and the surrounding jaw bone
into a plate through which a PMMA optical cylinder is
cemented into a hole previously drilled through the plate.
The anterior surface of the plate is made of bone and the
posterior surface dentine. The osteo-odonto-acrylic plate
is buried in a submuscular pocket (usually the patient’s
cheek) to acquire soft tissue investment. The bare area 
is covered with buccal mucous membrane harvested from
inside of the cheek. Two to four months later at stage 2
surgery, the lamina is retrieved and placed on the surface
of the cornea, in which a central opening has been
trephined to allow the posterior part of the optical cylin-
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der to protrude intraocularly. The iris, lens and anterior
vitreous are also removed in this procedure.

Patient selection is crucial for the success of all kerato-
prostheses procedures. There is an ongoing effort to
improve surgical techniques and postoperative manage-
ment to maximize outcomes.

Trauma and Toxicities
Chemical injuries. Chemical injuries to the external

eye represent a common problem that can range in
severity from mild irritation to complete destruction of
the ocular surface with permanent loss of vision and
even loss of the eye. The offending chemical may be in
the form of a solid, liquid, powder, mist, or vapor.
Whenever possible, the offending chemical agent
should be identified because the severity of the chemi-
cal injury depends on the pH, the volume, the duration
of contact, and the intrinsic toxicity of the chemical.

The most severe ocular chemical injuries are caused by
strong alkali agents and to a lesser extent, acids. These
solutions cause damage by drastically altering the con-
centrations of highly reactive hydrogen and hydroxyl ions
in the affected tissues.

Strong alkali agents elevate the pH of the ocular tis-
sues and cause saponification of the fatty acids and cell
membranes, and ultimately cellular disruption. These
alkaline solutions readily penetrate the cornea stroma
where they rapidly destroy the proteoglycan ground
substance and collagen fibrils of the stromal matrix.
They may also penetrate into the anterior chamber and
produce tissue damage and intense inflammation.

Acid burns denature and precipitate proteins in tissue
with which they come into contact. Acids tend to pene-
trate less readily and cause less severe tissue damage
than alkali solutions because of the buffering capacity of
tissues as well as the barrier to penetration formed by the
precipitated proteins. 

The management of chemical injury includes the
most important step of immediate and copious irriga-
tion to the ocular surface with water or normal saline
solution. If these liquids are not available, any other
nontoxic and generally noncontaminated liquids or
solutions may be applied. This irrigation should be 
initiated at the site of the chemical injury and contin-
ued until the patient is evaluated by the eye care spe-
cialist. The conjunctival pH should be checked with lit-
mus or pH stick and continuously monitored during the
course of irrigation. Double eversion of the upper eye-
lid should carefully be performed to search for any
solid material that can cause a persistent change in

ocular pH. In severe chemical injuries, it has been sug-
gested that a paracentesis of the anterior chamber be
performed, along with reforming the anterior chamber
with balanced salt solution to normalize the anterior
chamber pH.

Postoperative management includes assessment of
limbal stem cell damage and support of the ocular sur-
face. The treatment is aimed at decreasing inflamma-
tion, monitoring intraocular pressure, limiting the matrix
degradation, and promoting re-epithelialization of the
cornea.

Toxic keratoconjunctivitis from medications. This is a
commonly encountered and frequently under-recognized
clinical problem, leading to epithelial keratopathy from
medications and their preservatives. In its mildest form,
toxic keratitis consists of punctate epithelial erosions of
the inferior cornea. A diffuse punctate epitheliopathy,
sometimes called vortex or hurricane keratopathy, can be
visualized. 

Treating this toxicity requires discontinuation of the
offending topical medications and/or preservatives.
Severe cases may take weeks to months to resolve com-
pletely and require intensive treatment with nonpre-
served topical lubricants or ointments, anti-inflammatory
and antibiotic agents, and the use of therapeutic band-
ages (eg, soft contact lenses).

Conclusion
The information contained in this review is by no

means meant to be a comprehensive study guide for 
the cornea competencies. It is my hope, however, that it
provides a useful launching point for more review in prepa-
ration for the Demonstration of Ophthalmic Cognitive
Knowledge examination. More information on study guides
and materials can be found on the American Academy of
Ophthalmology’s website at http://one.aao.org
/CE/MOC/MOCStudyResources.aspx. NRMD
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R
alph Waldo Emerson once said
that a man in debt is so far a
slave. But not all debt is bad. As
we know from recent experiences
from Wall Street to Main Street,

excess debt—or its euphemism, leverage—can be
potentially dangerous, and so it needs to be under-
stood well. According to master private wealth manager
and my Harvard Business School classmate, Gog
Boonswang, the key to using debt is to have a clear
understanding and a plan that is implemented with
strict discipline. 

For this issue of New Retina MD, I sat down with
Boonswang and asked him a few questions that I
thought would be helpful to readers in understanding
how to use debt effectively.

-Eugene W. Ng, MD, MB

When is it appropriate to take on debt?
Gog Boonswang, CFA: Debt is generally used to pay

for an education or to make investments such as in real
estate. Some people use it to fund a lifestyle. The gen-
eral rule of thumb I advocate is to only use debt for
something that goes up in value. Thus, using debt for
an education is beneficial because you are investing 
in human capital to increase your earnings potential.
Similarly, using debt for investments that you expect to
increase in value (higher than the cost of the debt) is
also acceptable. Using debt for investments, however,
should only be considered if someone truly understands
the terms of the debt and the risk/reward of the invest-
ment. Leverage is a double edge sword in that it can
enhance returns or “sink the ship.” So be very careful
when using debt to enhance investment returns. 

Using debt to fund a lifestyle is usually never a good
idea. There is nothing more prudent than to live within
your means—period. I manage money for many very
wealthy people, and one thing I have learned is that
debt to fund a lifestyle is dangerous regardless of how

much money you make. Even if someone makes $5 mil-
lion per year, a $5.5 million burn rate is going to cause
trouble if that person becomes accustomed to funding
the deficit with debt. Spending is a habit that is hard to
change. Further, if an individual consistently addresses
deficit with debt and a sudden change of circumstance
in income occurs, the result can be disastrous. Just con-
sider the countless accounts of such scenarios that
involve athletes and entertainers. 

Let’s drill down a bit more on some of the debt that
young retina MDs may have. First, what should peo-
ple do with their student loans?

Boonswang: If we consider only using debt for things
that increase in value, using student loans is good use
of debt. Student debt also tends to be cheap with flexi-
ble terms relative to other types of debt. If debt is not
needed to fund an education, then clearly, not paying
the cost of capital is better. But remember to not con-
fuse funding an education with funding a lifestyle while
in school. 

How about taking on a mortgage?
Boonswang: Similar to student loans, the right type

of mortgage debt is relatively cheap with flexible terms.
The keys with a mortgage are to put enough money
down so that the loan-to-value (LTV) ratio is not overly
onerous and to use a structure that is both predictable
and fully understood. There are a plethora of interest-
only mortgages that are reverse/negative amortizing—
principal balance will actually grow over time if only
interest is paid. These exotic structures should be
avoided. 

At a minimum, put a 30% to 50% downpayment of the
total cost. One must recognize the downpayment
amount is equal to the amount of the potential
decrease in home value before there is no equity value
left. For example, if you only put 10% down and the
home value drops 20%, you have a negative 10% of
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equity value. If a fair price is paid and a good quality
home is bought, putting down 30% to 50% of the home
value provides the buyer with a good margin of safety
and also allows him or her to benefit from leverage on
an asset that should increase in value over the long
term. Conversely, buying a home with 100% cash would
imply you have no better use for the capital and does
not allow the buyer to benefit from the immediate
interest allowed on a primary mortgage. 

Fixed-mortgage debt is very valuable (particularly 
in a low-interest–rate environment) because it is fixed
for a long period of time and relatively cheap being
backed by an asset. Floating rate debt can be more
dangerous, particularly in an inflationary environment.
If floating rate debt is used, one must be aware of the
interest rate cycle and be ready to lock in a fixed rate 
if there are inflationary signs. Generally it is difficult to
consistently call the top or bottom of an interest rate
cycle, which makes using variable rate products more
dangerous.

What do you think about car loans and credit cards?
Boonswang: Leasing a car for a few years makes

sense because a car is not something that increases in
value, so using debt to buy it makes little sense. There
is generally never a good reason to use credit card
debt—it is the most costly, least transparent, and least
flexible type of debt. Additionally, credit card debt is
usually used to fund a lifestyle. If a credit card must be
used, use a card like Amercian Express and pay it off
every month. You will incur no interest, have no balance
to carry over, and be more than likely to practice good
discipline. An added bonus is that paying off your bal-
ances each month builds credit.

How much debt is an appropriate amount to have in
your life?

Boonswang: There is no rule as to how much debt you
should take on, but overall, it is prudent to keep debt
servicing costs to a maximum of 25% to 30% of your
after-tax income. If debt is used, start by identifying the
sources of debt available and choose the cheapest debt
available first. Debt does not necessarily need to be
used for the defined purpose of the loan. For example,
the cheapest debt is typically a student loan, but if one
does not need money for an education and instead has
prudent investment ideas or other uses of capital, it
could be strategic to take out a student loan and use the
proceeds to make investments that have a higher
expected return than the cost of the student debt.

How quickly should I think about paying down my
debt?

Boonswang: When thinking about how quickly to pay
debt off, you have to consider two things: the terms of
the debt and the opportunity for the capital. Simply
put, if the use of capital has a higher expected return
than the cost of capital, the debt should not be paid
off. Likewise, if an individual has both credit card debt
and investments in cash that receive a lower interest
than the cost of capital, then clearly it makes more
sense to pay off the debt. One caveat is to truly under-
stand the after-tax cost of capital on the debt, the after-
tax return on the use of this capital, and quantify the
risk or probability of achieving these returns.

What are some ways we can take advantage of this
period of extremely low interest rates?

One sophisticated way to take advantage of today’s
low interest rates is to lock in a 30-year fixed rate mort-
gage and use the proceeds to invest in fixed-income or
other long-term investments, making the spread on the
difference. If structured properly, the interest on the
mortgage is tax deductible, so the after-tax cost of cap-
ital can be roughly 60% of the actual interest paid. If the
spread ever become negative—where the cost of capi-
tal is higher than the return on fixed income invested—
one can simply pay off the mortgage. If interest rates
rise, having locked in a lower cost of capital serves as
an inflation hedge. NRMD
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