
Even by the microscopic 
standards common to 
eye surgery, albert 
Jun’s work is accom-

plished in spaces that make 
analogies wither.

His labor scale is about one 
two-hundredths of a millimeter, 
or as he likes to say, “about one-
twentieth the thickness of a sheet 
of paper.” 

Th at’s the bulk of the single 
cellular layer that forms the 
endothelium of the cornea, the 
very layer that slowly degenerates 
in patients with Fuchs dystro-
phy. Resulting in vision loss and 
painful eye blisters, Fuchs may 
aff ect only about 1 percent of the 
population, but it’s responsible 
for half of all corneal transplants, 
which for 40 years was the only 
way to treat the disorder. 

Jun has spent his M.D./Ph.D. 

career seeking a better way. He 
notes that corneal transplants 
have a long recovery period—
often one to two years—and a 
lifelong risk of rupture because of 
weakness at the attachment site. 
Th e profi le of the new cornea is 
problematic as well, often chang-
ing the shape of the eye and cre-
ating astigmatism or presenting 

a bulls-eye of foreign 
tissue to be attacked 
and rejected by the 
immune system.

Jun’s work has 
shown that replac-
ing the entire cornea 
isn’t necessary to treat 
Fuchs, his surgical 
success changing 
dogma and proving 
that sometimes you 
can do more with 
less. He became fas-
cinated with fi ndings 
that came out of the 
Netherlands about 
10 years ago, which 
looked at ways of 
transplanting just the 
lower two layers of the 
cornea, including the 
endothelium. In-
stead of the standard 
transplant, which 
involves punch-
ing out a round piece of tissue 
and sewing it into the place of 
the removed cornea, the newer 
procedure, called endothelial 
keratoplasty, makes a far smaller 
groove at the edge of the cor-
nea. Th e diseased Fuchs tissue 
is removed through this groove, 
and the new tissue is inserted like 
a folded contact lens that then 
springs into place and is secured.

“It’s like sliding a pizza into 
a woodbrick oven,” says Jun. 
“Only it’s in a space of two and a 
half millimeters.”

Th is new procedure, which 
Jun has refi ned, “off ers much 
faster visual recovery—as 
little as three months—and you 

don’t compromise eye shape or 
strength.” 

Jun admits that the tight 
space makes for diffi  cult work, 
but he’d like to squeeze it even 
more. “Th e diseased endothelium 
is like the bottom piece of bread 
in a sandwich,” he says. “Th at’s 
all we’d like to replace. Yet 
now we’re forced to transplant 
that bread and part of another 
layer—the inner meat, if you 
will—of the cornea.”

Th at extra tissue bulks up the 
cornea by 20 percent and aff ects 
vision, something that might 
be eliminated if Jun and his 
colleagues can perfect a way to 
just swap endothelium. Th ey’re 

working on it.
Meanwhile, Jun is ensuring 

that more people can benefi t 
from the existing procedure. 
He’s consulted with national 
eye banks to help them properly 
prepare donated corneal tissue 
for effi  cient transplantation, and 
he’s written a seminal paper on 
the topic that shows the method 
is valid. 

Eventually Jun hopes his 
lab research on the genetic and 
molecular changes that lead to 
Fuchs will create therapies that 
eliminate the need for surgery.

Until then, he’s more than 
happy to spend his time in 
cramped quarters.  n
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no doctor likes telling a pa-
tient, I could have helped, 
if only you’d gotten here 
earlier. And because that 

conversation is especially diffi  cult to 
have with parents about their child, 
ophthalmologist Michael Repka
has spent his career improving the 
likelihood that kids with amblyopia 
can be treated successfully even if 
they’re entering adolescence—long 
beyond what common wisdom once 
said was the cutoff  age.

“Even 10 years ago,” says the pro-
fessor of ophthalmology and pediat-
rics, who has studied amblyopia for 25 
years, “people thought that kids with 
lazy eye had to be treated by age 7.” 

Aff ecting roughly 3 percent of the 
population, the neurological develop-
mental failure of one eye (the so-called lazy 
eye) to carry its visual load results in the loss 
of binocular vision. Amblyopia may develop 
for several reasons, including strabismus (the 
most common cause), congenital cataracts 
and refractive diff erences between the eyes. 
In cases of severe amblyopia, patients have 
vision below 20/100. Doctors traditionally 
treated patients by patching the good eye, 
the theory being that the brain rerouted 
focusing responsibilities to the lazy eye, 
forcing neuronal changes that often became 
permanent over time.

 Repka’s team was the fi rst to prove that 
using atropine eye drops to dilate the good 
eye is as eff ective as patching—a huge boon 
to compliance. “We’re talking literally two 
eye drops a week compared to two to six 
hours a day of patching,” says Repka, noting 
that 80 percent of children with moderate 

amblyopia have 20/25 vision after treatment. 
With that groundwork, Repka has been 

investigating whether eye drops can be used 
in both older children and in more severe 
cases. In data just published, he reports, 
“we’ve found some eff ectiveness in moderate 
amblyopia patients between 7 and 13 years of 
age.” Now parsing the data on severe cases 
in older children, he’s hoping the results 
will mimic his earlier fi ndings that half the 
children under 7 with severe amblyopia 
improved to 20/25 post-treatment.

Repka currently is conducting a National 
Eye Institute-sponsored study comparing 
levodopa to atropine/patching treatments in 
8- to 17-year-olds with amblyopia. Previous 
studies elsewhere suggested that levodopa 
works within hours to improve amblyopic 
vision, but the eff ects weren’t long-lasting. 
Tweaking the drug to increase effi  cacy and/

or using it as adjunct to 
atropine and patching 
are all possibilities for 
improving outcomes. 
“We think that in some 
way levodopa enhances 
the retina’s ability,” says 
Repka.

Still, he’s convinced 
that the real key to 
treating amblyopia and 
many pediatric eye 
diseases is to identify 
them in their forma-
tive stages. To that end, 
working with Wilmer 
lead author David 
Friedman, he’s just 
fi nished the Eye Disease 
Prevalence Survey, a 

study of 3,000 inner-city Baltimore young-
sters ages 6 to 71 months. Th ey found that 
amblyopia was overwhelmingly the most 
common cause of vision loss among study 
participants.

Repka says the fi nding reinforces the 
need to provide eye screenings earlier than is 
required in many states. “Maryland, for ex-
ample, mandates eye screenings when a child 
enters school, but that may be later than op-
timum,” says Repka. “Professional guidelines 
suggest that pediatricians (and other primary 
care providers) should test visual acuity at 
age 3 or 4 to detect an abnormality.”

And most importantly, for parents to 
hear those three wonderful words from their 
doctor: I can help.  n

Info: 410-955-5080; hopkinsmedicine.org/
wilmer

Michael Repka has never been content with the status quo.
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in ophthalmology

“What we’re doing here surgically results in a very defined outcome,” says 
albert Jun. “You can really impact the patient’s quality of life.”



For the nation’s more than 
23 million diabetics, 
diabetic macular edema 
is one of their greatest 

fears. The largest cause of retinal 
diseases and visual loss in dia-
betics, DME will affect half of 
all people who have the disease 
for 25 years or more, making 
their correctible eyesight worse 
than 20/40. “That’s the mini-
mum vision for getting a driver’s 
license,” says retinal disease 
expert Quan Dong Nguyen. 
“Thus, in addition to causing vi-
sual loss, DME also has a major 
socioeconomic impact.”

With no cure for DME, 
Nguyen is investigating causes, 
earlier diagnosis and better 
treatments.

Laser photocoagulation has 
been used to seal leaking blood 
vessels in the eye, which if left 
unchecked thicken and damage 
the retina. The challenge is that 
it may take several years for laser 
treatments to improve vision. To 
speed up the process, Nguyen 
and his colleagues have been 
looking at the drug ranibizum-
ab, which inhibits production 
of vascular endothelial growth 

factor (VEGF).
VEGF stimulates angiogen-

esis—the process that leads to 
formation of abnormal retinal 
blood vessels prone to fluid 
permeability. In a Wilmer-led 
phase II trial with ranibizumab 
at 14 U.S. clinical and academic 
medical centers, Nguyen and 
other Wilmer investigators 
noted that vision gain has been 
more robust and faster. “With 
the laser,” says Nguyen, “the 
average gain is one letter on the 
chart in two years. With the 
drug, it’s seven to eight letters 
after six months.” 

With the drug now in phase 
III studies to assess long-term 
efficacy and safety in patients 
with DME and diabetic reti-
nopathy, Nguyen is optimistic. 
“If it’s a successful treatment,” 
he says, “ranibizumab therapy 
can be beneficial for many pa-
tients with diabetes.”

Nguyen is also working to 
further understand the patho-
physiology of DME and to 
detect retinal disease earlier in 
diabetic patients. Employing 
the concept that the lack of 
oxygen in retinal tissues may 

trigger the initial VEGF 
response, he’s shown that 
supplemental oxygen may 
benefit DME patients, perhaps 
by lowering the VEGF re-
sponse. He is also working on a 
clinical device called FOS (Flow 
Oximetry System) that may be 
able to detect reduced oxygen-
ation and blood flow during a 
simple eye exam of patients 
with diabetes. The device, now 
being tested as part of Nguyen’s 
RO1 NIH grant, could identify 
trouble long before DME 

interferes with vision.
“If we can detect patients 

who are at risk for DME  
earlier or patients with early 
DME,” says Nguyen, “perhaps 
we can control their diabetes 
better. We may also be able to 
initiate prophylactic therapy to 
protect the eye from developing 
the disease or if the disease has 
begun, we can prevent it from 
getting worse.”  n

Info: 410-955-5080; 
hopkinsmedicine.org/wilmer

DME has a passionate foe in Quan Dong Nguyen.

R e t i n a l  D i s e a s e

For Diabetic Macular 
Edema, a Full-Court Press

Mention ultrasound and most people picture little 
bundles of joy in utero. But ultrasound is used as  
a noninvasive diagnostic tool in a whole host of  
subspecialties, including ophthalmology. Cathy 
DiBernardo, director of Wilmer’s Ocular Imaging 
Center, has been at the forefront of the ophthalmic 
ultrasound revolution for more than 20 years, includ-
ing helping to train staff at 42 eye centers for a pivotal 
collaborative study on ocular melanoma.

One of the greatest challenges for ophthalmologists 
is differentiating between cancers that start in the eye 
and those that metastasize from other parts of the 
body. The difference is subtle but crucial for treatment 
(chemo versus surgery, for example), yet with a touch 
of her ultrasound probe, DiBernardo discerns the tell-
tale distinctions.

“We know what the echo patterns should be in 
normal tissue and in tumor cells,” says DiBernardo, 
who’s co-authored a diagnostic atlas on the use of 
ophthalmic ultrasound. “If I look at a melanoma in 
the eye, the cells are small and evenly distributed 
and reflect as such. But metastatic lesions comprise 

large and small cells and interfaces. The echo spikes 
are going to be irregular.”

Ultrasound can also be used to help diagnose a host 
of disease and injury states. “The orbit,” says DiBer-
nardo, “is often a total mystery because ophthalmolo-
gists can’t see behind the eye. But using ultrasound, 
we can look at the extraocular muscles and the optic 
nerve. It’s a cheaper and far less invasive test compared 
to CT or MRI, and whereas those reports are some-
times inconclusive, the way we do tissue differentiation 
means we can often pinpoint the diagnosis.”

In the case of emergencies, ultrasound is extremely 
useful. “We can see bullet fragments behind the eye,” 
says DiBernardo. “We also see a lot of paintball and 
bungee cord traumas, and while the eye is very strong, 
it can and does rupture. We can image the damaged 
eye and surrounding structures before and after pri-
mary repair and follow the patients over time to help 
determine if there’s a need for additional surgery.”

Info: 410-955-5080; hopkinsmedicine.org/
wilmerOcular imaging expert Cathy DiBernardo

F rom    t h e  D i rec   t or

Thank you for tak-
ing a few moments 
out of your hectic 
schedule to read 
this issue of Innova-
tions. The numbers 
show that now, 
more than ever, 
Americans are in 
need of top-notch 
ophthalmic care. 
This trend will only 
increase as our 
population ages: 
According to the 
American Academy of Ophthalmology (AAO), by 
2020, 43 million people will have age-related eye 
diseases such as glaucoma, diabetic retinopathy, 
cataracts and age-related macular degeneration. 
In addition, 1.6 million people will be blind, a 70 
percent increase over year 2000 numbers. Over-
all, 5.5 percent of the population will suffer from 
low vision.

These are daunting statistics, but I’m grati-
fied by the efforts of ophthalmologists across 
the country to lessen the burden of eye disease 
through innovative care. The AAO’s EyeSmart 
program is one example, aimed at educating 
caregivers about the risks of eye disease and the 
rewards of regular screenings.

At Wilmer, we’re constantly looking at new 
ways to attack eye diseases, both common 
and rare, in the lab, the clinic and the surgical 
suite. The work of our faculty—more than 110 
strong—is recognized annually by U.S. News & 
World Report, which for 18 straight years has 
ranked Johns Hopkins as America’s Top Hospital 
and Wilmer among America’s premier eye insti-
tutes. And while we’re proud of that, preserving 
and improving sight is why we show up for work 
each day, just like you.

With more than $20 million annually in ongo-
ing clinical and laboratory research projects and 
providing care to 200,000 patients annually at 
Wilmer, we wanted to share with you a few of 
our stories. I hope you’ll find these examples of 
faculty work interesting and indicative of what can 
happen when passion, expertise and technology 
tackle ophthalmic challenges. These are innova-
tions in the Wilmer model, aimed at providing 
our patients with better outcomes and the quality 
of life that some feared was no longer possible.

Making that fear disappear is why we’re all 
here. 

      
Peter J. McDonnell, M.D.

William Holland Wilmer Professor 
and Director

Wilmer Eye Institute
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When John Haddick first 
met glaucoma expert 
David Friedman, 
more than his vision 

was at stake. Haddick’s very sense of 
self was in peril.

For 24 years, Haddick’s eyes were 
the one thing that set him apart from 
his peers. Not only was he Navy, 
he was a Navy pilot, an eagle-eyed 
master of the skies. Now 70, his vision 
had decreased from 20/15 to 20/30 to 
20/40. He felt like an aviator on the 
verge of being told by the ultimate 
flight surgeon, “son, you’re grounded.”

Finally deciding to visit his fam-
ily ophthalmologist, Haddick was 
told that he had an advancing case of 
glaucoma. The suggested treatment 
was a standard glaucoma operation, 
trabeculectomy, to free fluid inside the eye through a hole made in the sclera. A 
bit like hitting the release valve on a pressure cooker, the procedure lowers the eye 
pressure and sight is retained.

Haddick grasped the concept, but was less sanguine about the risks, including 
the rare possibility of infection that can lead to blindness. There was also the fail-
ure rate to consider. A man used to assessing risk and seeking options, Haddick 
wanted less of the former and more of the latter.

Friedman provided both in the form of a new, minimally invasive treatment 
called trabectome. It uses sophisticated technology—Friedman calls it elegant—
that incorporates a curved-tip probe to precisely clean out the blockages that 
cause the eye pressure to be too high. Unlike the trabeculectomy procedure, 
which requires rerouting the fluid through an opening in the eye wall, the trabec-
tome leaves the eye intact and reduces the risk of potentially severe complications.

The trabectome removes the trabecular meshwork on the inside of the eye 
wall, allowing fluid to leave through the pipes on the other end. By placing the 
probe through a microincision made in the cornea of the anesthetized eye, Fried-
man targets the instrument at the 300-micron (roughly one-third of a millimeter) 
trabecular meshwork to remove this blockage to fluid outflow, much as cleaning a 
home’s gutters of debris allows rain to get into the downspout.  A single stitch at 
the entry point seals the deal. 

“It all comes down to plumbing,” 
explains Friedman. “To lower the eye 
pressure we just need to make sure that 
either more fluid is leaving the eye or 
less is coming in.” 

Friedman, who’s performed the pro-
cedure on dozens of patients, estimates 
that some 70 percent won’t need additional surgery for their glaucoma and that 
as many as 500,000 of the nation’s 2.5 million glaucoma patients could be viable 
candidates.

Still, he says, “you can’t perform the procedure on everybody.” It isn’t an op-
tion for patients with angle closure glaucoma or those who need very low intraoc-
ular pressures, but many still can benefit.

For John Haddick, the trabectome procedure lowered his eye pressure, and his 
glaucoma is under control in both eyes.  n

Info: 410-955-5080; hopkinsmedicine.org/wilmer
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Taking the 
Pressure Off 
Glaucoma

David Friedman offers an alternative to 
the traditional trabeculectomy.

Unlike trabeculectomy, 
the trabectome leaves 
the eye intact.

To refer a patient: 410-955-5080
For urgent referrals and consultations: 
1-800-765-5447 (Hopkins Access Line).

Ultrasound ‘Sees’ What Other Imaging Can’t


