
 

An NYEE-Mount Sinai Eye Stroke Protocol
Saves a Young Woman’s Sight

When Elodie Ontala entered the  
walk-in clinic at New York Eye and 
Ear Infirmary of Mount Sinai (NYEE) 
one morning last September and 
described a gray blurry cloud that 
was blocking her vision in her left eye, 
the ophthalmologists on duty were 
concerned. The 27-year-old woman 
had sickle cell anemia, and while an 
emergent fluorescein angiogram failed 
to show a suspected arterial occlusion, 
optical coherence tomography 
revealed the pattern of paracentral 
acute middle maculopathy, a rare form 
of retinal capillary ischemia. But another 
part of Ms. Ontala’s history threw the 
physicians into high alert: She had lost 
her other eye to an accident 13 years 
earlier. “When my sight didn’t improve 
after waking up that morning, I knew I 
needed to get help quickly,” she recalls. 
“This was my only eye.”

For years, ophthalmologists have 
struggled with how to effectively reverse 
arterial occlusion of the eye, an “eye 
stroke,” which is as critical a medical 
emergency as a stroke affecting other 
parts of the brain. A long list of therapies 
tried in the past—usually aimed at 
displacing the clot—were rarely 
effective, and patients typically suffered 
permanent, devastating vision loss, 
beyond the level of legal blindness. As 
Ms. Ontala was about to learn, however, 

she had come to the right place. NYEE 
offers a treatment available at only a 
handful of major medical centers around 
the country: the “Eye Attack Protocol” 
for treating acute stroke of the eye. 

“The key is getting patients on the 
operating table within the 12-hour 
window of safety and efficacy, so that the 
neuroradiologists can administer intra-
arterial tPA, which has worked 

Fig 2. Angiogram of a catheter being guided by an interventional radiologist into the distal 
cervical internal carotid artery to administer tPA (22 mg) into the ophthalmic artery. 

Ophthalmic artery Catheter in distal 
internal carotid 
artery
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2012 
The study of retinal microvascular disease took a leap forward with the 
introduction of adaptive optics. Richard Rosen, MD, and Yuen Ping Toco 
Chui, PhD (in collaboration with Alfredo Dubra and Joseph Carroll, PhD, at the 
Medical College of Wisconsin) merged fluorescein imaging with adaptive optics 
visualization to reveal the internal fluid dynamics of retinal microaneurysms. 

2014 
Dynamic Histopathology, introduced by Richard Rosen, MD, and Yuen 
Ping Toco Chui, PhD, using adaptive optics serial imaging allowed 
physicians for the first time to study the retinal capillary microvascular 
remodeling in live patients. 

2015 
Richard Rosen, 
MD, and Yuen 
Ping Toco Chui, 
PhD, introduced 
quantitative 
analysis of capillary 
density using 
adaptive optics 
scanning laser 

ophthalmoscopy with fluorescein angiography. 
This provided unprecedented clinical 
measurements of microvascularity in the retina.

“[Advanced imaging technologies are] opening up … a new world of research 

in terms of previously unexplored ocular tissue.”

—R. Theodore Smith, MD, PhD

We can still be involved, though, 
by providing the right antioxidant 
supplements and other treatments 
beneficial to macular health.”

Dr. Smith’s investigative work into 
macular degeneration has also benefited 
from sophisticated hyperspectral 
autofluorescence imaging. This 
technology, first used by scientists to 
examine the surface of the Earth from 
space and more recently adapted to 
the field of medicine, is enabling NYEE 
researchers to capture, measure, and 
analyze spectral emissions of light 
from the retinal pigment epithelium 
(RPE) to better understand that layer’s 
chemical composition and its possible 
role in macular health. NYEE is one of 
the leading research laboratories in 
the country to deploy hyperspectral 
autofluorescence imaging in the 
investigation of human eye tissue.

A major finding from the team’s 
hyperspectral imaging was that it 
detected underneath the RPE a very 
distinct spectral signature for drusen, 
and drusen precursors, in the macula. 
“This has potentially major diagnostic 
and prognostic import,” advises Dr. 
Smith, “because if we can identify early 
warning signs in patients who might be 
progressing to macular degeneration, 
we can start treatment sooner.” 

Fig 1. (A). High-resolution SD-OCT scan of macula in patient with coronary artery disease 
(CAD). Orange line, border of thin choroid. Arrows, abnormal subretinal deposits of 
macular degeneration.

Fig 1. (B). Abnormal electrocardiograms showing CAD. 

1997  
Thomas O. Muldoon, 

MD, becomes 
Chief of the Retina 
Service. He was 
an early proponent 

of fluorescein 
angiography, laser, 

and vitrectomy, and helped 
foster adoption of modern retinal 
diagnostic and surgical technologies.

2002 
20 years ahead of their time, Richard Rosen, MD, Patricia Garcia, MD, Mark 
Hathaway, PhD, and Rishard Weitz, BEng, (working with Adrian Podoleanu, 
PhD, and George Dobre, PhD) turned the en face OCT into a high-resolution 
clinical tool by combining it with ICG angiography. This project was done in 
collaboration with the University of Kent, which created the first en face OCT.  

2007 
Taking OCT to the next dimension, Richard Rosen, MD, Patricia Garcia, MD, 
Gennady Landa, MD, and Rishard Weitz, MD, integrated SLO microperimetry 
and OCT/SLO 3-D topography. For the first time, clinicians had one 
instrument that combined structural imaging with visual functional testing.

Imaging Is a  
Pivotal Part Of NYEE’s  

Rich History

Groundbreaking work 

by the Advanced Retinal 

Imaging Laboratory 

at New York Eye and 

Ear Infirmary of Mount 

Sinai (NYEE) into 

understanding the 

microstructure of the 

human retina rests on a 

rich historical foundation.  

From the very first 

photographs of a retina 

in a living organism (a 

rabbit), taken by Henry 

Noyes, MD, Executive 

Director of NYEE in 

the 1860s, to current 

efforts to unravel the 

molecular mystery of 

retinal disease through 

high-resolution imaging 

such as adaptive optics 

and swept source optical 

coherence tomography 

(OCT), New York Eye and 

Ear Infirmary has been in 

the forefront. 
  

Imaging Is a  
Pivotal Part of NYEE’s  
Rich History

Background: 
Image of macular 
deviation mapping of 
nonperfused areas 
overlaid with the 
superficial OCTA 
image.

 

miraculously in dissolving clots for 
patients with strokes and heart attacks,” 
says Richard Rosen, MD, Director 
of Retina Service and Ophthalmic 
Research at NYEE, who developed the 
protocol 10 years ago in collaboration 
with Mount Sinai Health System’s 
nationally recognized Department of 
Neurosurgery. “This protocol is the best 
option we now have for saving the sight 
of patients with central retinal artery 
occlusion.”

For Ms. Ontala, the procedure meant 
transporting her emergently to another 
Health System hospital, Mount Sinai 
West. Waiting for her in an operating 
room were members of the hospital’s 
neuroradiology team, who stand by 
24/7 to treat patients who present 

with various forms of stroke at any 
of Mount Sinai’s hospitals. After 
administering general anesthesia, 
the team began delivering 22 
mg of intra-arterial tPA (tissue 
plasminogen activator) through 
a catheter inserted in the femoral 
artery of the groin, up past the heart 
to the carotid artery in the neck, 
and finally to the entrance of the 
ophthalmic artery in the brain, where 
the medicine was released.

While treatment of eye stroke with 
tPA is still being actively studied, 
neuroradiologists have reported 
impressive results in patients who 
were identified and treated early.  
“In developing this protocol, we were 
aware of the growing numbers of 

success stories involving people with 
eye stroke who had tPA administered 
to the ophthalmic artery within the 
eye,” notes Christopher Kellner, 
MD, Director of the Intracerebral 
Hemorrhage Program at Mount 
Sinai and the neurosurgeon who 
operated on Ms. Ontala. “We know that 
minimizing the time the clot remains 
in the eye is critical. And when we use 
catheters that were recently developed 
specifically for stroke treatment, it 
actually becomes a very low-risk 
procedure.” 

When Ms. Ontala awakened from  
the late-afternoon surgery, her vision 
was still blurry, not uncommon in  
cases of this type given the retinal 
swelling from the ischemic injury. 
But it wasn’t long before her world of 
darkness took a decided turn for the 
brighter. At one week, vision in her 
left eye had improved from 20/200 
to 20/60. By one month she had 
progressed to 20/25, and a three-
month follow-up visit revealed a 
remarkable 20/20. 

With her new lease on life,  
Ms. Ontala moved to Milwaukee,  
where she has family, and has 
returned to full-time work with a 
nonprofit educational company 
there. “I’m fortunate to have had an 
experienced team of physicians that did 
everything they could to help me,” she 
acknowledges a year after her ordeal. 
“To say I’m happy with the results after 
suffering an eye stroke is an obvious 
understatement.”

Fig 3. Color fundus and OCT imaging 3-months post tPA shows improvement in vision (VA 
20/20) and mild paracentral scotoma.

Fig 1. Initial SLO and OCT image of left eye showing paracentral acute middle maculopathy 
and VA of 20/200.

2016 
With the introduction of OCT angiography, the 
clinical utility of en face OCT became widely 
recognized. By providing rapidly accessible 
noninvasive capillary imaging, OCT angiography 
opened the way for monitoring changes in patients 
with glaucoma , diabetic retinopathy, and macular 
degeneration at a resolution previously available 
only with adaptive optics. Richard Rosen, MD, 
and Yuen Ping Toco Chui, PhD, introduced a 
full spectrum of quantitative tools for precision 
assessment and follow-up of clinical microvascular 
disease, based upon their adaptive optics work. 

2018 
Building upon earlier work 
in adaptive optics, Richard 
Rosen, MD, Yuen Ping 
Toco Chui, PhD, and their 
collaborators in the Medical 
College of Wisconsin added 
the  normative data mapping 
to OCTA imaging to enable 
instantaneous quantification 
of abnormalities of blood flow 
to the retina. 

What Do Retinal 
Imaging and the 

Hubble Telescope 
Share? 

The Unique 
Technology of 

Adaptive  
Optics 

Technology called adaptive optics 
has allowed mighty telescopes like 
NASA’s Hubble to reach deep into time 
and space and send back astonishing 
images. Now, adaptive optics has been 
turned inward to allow researchers to 
investigate the human eye and diseases 
like glaucoma, diabetic retinopathy, and 
retinal vein occlusion. “We’ve reversed 
the direction. Instead of looking at outer 
space, we’re using adaptive optics to 
peer into the retina,” explains Yuen Ping 
Toco Chui, PhD, Assistant Professor 
of Ophthalmology at the Icahn School 
of Medicine at Mount Sinai, who is 
helping this effort through software 
enhancements that she has developed 
in the David E. Marrus Adaptive Optics 
Imaging Laboratory at The Shelley 
and Steven Einhorn Clinical Research 
Center of New York Eye and Ear 
Infirmary of Mount Sinai (NYEE).

NYEE is one of a handful of sites in the 
country with adaptive optics scanning 
laser ophthalmoscopy (AOSLO). This 
sophisticated imaging technique—
part of a translational research 
collaboration with Medical College of 
Wisconsin and Stanford University—is 
allowing researchers and clinicians 
an unprecedented view of the retinal 
microvascular structure and blood flow. 

Adaptive optics, which produces 
images that are high resolution and 
noninvasive, is particularly well suited 
for retinal imaging. The technology was 
built into astronomical telescopes by 
U.S. government scientists nearly 30 
years ago to improve image resolution 

by compensating for distortions caused 
by atmospheric turbulence. In the case 
of ocular applications, adaptive optics 
helps achieve cellular-level imaging 
by overcoming optical aberrations. 
This is accomplished by measuring 
the distortions of the wavefront of 
the light reflected from the eye and 
compensating for them by using a 
special mirror that corrects or “adapts” 
to those distortions, essentially 
eliminating them. Adaptive optics 
improves the optical transmission of 

light to allow for resolutions of around 
2 microns, 10 times the resolution 
of optical coherence tomography 
(OCT) imaging and sufficient to detect 
and count the individual rods in the 
photoreceptor mosaic, which are 
approximately 2.5 microns in diameter.

Dr. Chui, for her part, has made adaptive 
optics an even more powerful tool 
by developing software that enables 
users to quantify the high-resolution 
images they receive. What motivated 
her efforts, she explains, was the fact 
that AO, for all its strengths, does not 
have a user-friendly interface to help 
clinicians interpret the reams of data 
they receive from its images. “The 
software we’ve developed provides an 
algorithmic analysis of the image data to 
help clinicians determine if a patient is 
likely to have early diabetic retinopathy, 
say, or glaucoma.”

In a study reported in Investigative 
Ophthalmology & Visual Science in 
June 2015, Dr. Chui and other NYEE 
researchers found that microscopic, 
noninvasive imaging of the fine retinal 
vasculature using split-detection 
AOSLO allowed for quantification of 
lumen and wall thickness. Significantly, 
they learned that this technique 
has potential for early detection 
of diabetic retinopathy, as well as 
accurate monitoring of progression and 
treatment response. 

Dr. Chui’s work with adaptive optics has 
produced improvements to another 
mainstay of NYEE’s advanced imaging 

“For eye diseases where we really don’t understand the 
underlying mechanism, imaging is a huge asset because it 
gives us a constructive pathway forward. And consistent 
with our practice over the years, we continue to develop and 
refine our imaging tools to complement the progress our 
researchers and clinicians are making in critical areas like 
gene therapy and breaking down ocular disease to its  
cellular components.” 
 

—  Richard Rosen, MD, Director of Retina Service and  

Ophthalmic Research, NYEE

NYEE Diagnostic 

Imaging Advances: 

198 Years of 
Innovation 
 1862 

Henry D. Noyes, MD, 
Executive Director of 
NYEE takes the first 
photographic image 
of the retina in a live 
subject, a rabbit.

toolkit: optical coherence tomography 
angiography (OCTA). Like AOSLO, 
the basic OCTA machine lacks the 
quantitative and qualitative software to 
enable physicians to know if the images 
they’re viewing substantially deviate 
from the norm and, if so, by how much. 
Dr. Chui addressed that deficiency with 
software enhancements that allow for 
precise mapping of the progression 
of diabetic retinopathy, glaucoma, and 
other vascular-related diseases. “We 
have preliminary data showing our 
software is able to diagnose preclinical 
diabetic retinopathy, which is a huge 
development,” says Dr. Chui. “For the 
patient, this means avoiding injection 
of fluorescein dye, using noninvasive 
imaging that provides a 3-D view of the 
retinal capillaries.”

OCTA software enhancements from  
Dr. Chui and her team are also helping to 
transform the early detection of primary 
open-angle glaucoma and normal- 
tension glaucoma. To that end, they are 
helping physicians identify changes in 
the retinal nerve fiber layer and its blood 
supply, the radial peripapillary capillary 
network, much earlier using motion 
contrast analysis for red blood cell 
movement.

“We intend to make the software  
we’ve developed at NYEE a new  
addition to our clinical care,” emphasizes 
Dr. Chui. “And that will help us to better 
monitor the progress of eye disease,  
and allow clinicians to intercede at the  
earliest possible stage to benefit 
the patient.”

An Unprecedented Look at Acute 
Solar Retinopathy 
Clinicians at New York Eye and Ear 
Infirmary of Mount Sinai (NYEE) were 
on high alert when a 26-year-old 
woman walked through their doors just 
days after viewing the solar eclipse of 
August 2017, complaining of blurred 
vision and color distortion. Their 
suspicions were soon confirmed: a 
case of acute solar retinopathy and 
photochemical burns, reinforced by 
images that were unlike any they had 
ever seen before. Through the use 
of adaptive optics scanning laser 
ophthalmoscopy (AOSLO), they were 
rewarded with a high-resolution, 
cellular-level view of damage to the 
patient’s photoreceptor layer.

“We were able to literally see the 
crescent-shaped spatial damage to a 
very specific part of her retina,” recalls 
Avnish Deobhakta, MD, Assistant 
Professor of Ophthalmology at the 
Icahn School of Medicine at Mount 
Sinai and a member of the NYEE 
clinical team that examined the patient. 
“We had never been able to see that 
level of precision before, because 
imaging modalities like adaptive optics 
weren’t even available until recently 
to examine solar retinopathy. We’re 
hopeful this kind of information will not 
only help us to better understand the 
condition, but lead to new therapies for 
solar retinopathy and other forms of 
photic injury to the retina.”

Solar retinopathy is a rare form of 
retinal injury that results from directly 
gazing into the sun. In the case of 
the NYEE patient, damage occurred 
when the young woman stared at the 
sun during last year’s eclipse for 21 
seconds without proper protective 
eyewear. Four hours later, she noticed 
blurred vision, color distortion, and 
metamorphopsia, which were worse 
in the left eye, her dominant eye. She 
also reported seeing a black spot in the 
center of her left eye. Three days later, 
retinal scanning began at NYEE’s David 
E. Marrus Adaptive Optics Imaging 
Laboratory, using a combination 
of optical coherence tomography 

Fig 1. Confocal AOSLO image of a 
large area of abnormal and non-
wave guiding photoreceptors in the 
shape of a moon crescent.

1888 
Edward G. Loring, 
MD, enhances 
the Helmholtz 
Ophthalmoscope 
with design 
features to  
improve 
ergonomics  
for the clinician.

1957 
New York City’s first Retina 
Service is formally established 
by Morton L. Rosenthal, MD.  
Dr. Rosenthal introduced at 
NYEE techniques of indirect 
ophthalmoscopy and fundus 
drawing for visualizing the 
retinal periphery, ushering 
in a new era in 
modern retinal 
surgery. 

1961 
Early studies 
of laser 
photocoagulation 
in rabbit retina 
were conducted 
at Bell Labs 
by Seymour 

Fradin, MD, and Morton L. Rosenthal, MD, 
(along with Charles Townes, MD, and Arthur 
Leonard Schawlow). This would eventually 
become the mainstay treatment for diabetic 
retinopathy. 

1966 
A seminal article, “The 
Technique of Binocular Indirect 
Ophthalmoscopy,” is published 
by Morton L. Rosenthal, MD, and 
Seymour Fradin, MD. Illustrated 
by Dr. Fradin, the methodology 

described for a 
retinal exam is 
still used  
today. 

angiography (OCTA), en face OCT, and 
AOSLO. While OCTA was normal in both 
eyes and en face OCT showed reflectivity 
changes, adaptive optics scanning was 
able to produce high-definition images 
of foveal cone photoreceptor mosaic 
disturbance.

“New York Eye and Ear Infirmary is one 
of a few imaging centers in the country 
able to marry AO with other advanced 
technologies like OCT angiography and 
en face OCT,” Dr. Deobhakta says. “That 
unique capability opens the door to 
further research and investigations into 
diseases we weren’t able to characterize 
before.”

Nowhere is that more evident than with 
solar retinopathy. While past studies 
conducted after solar eclipses have 
traced the mechanism of injury to 
photochemical toxicity, and localized 

it to the foveal photoreceptor outer 
segments and the retinal pigment 
epithelium, researchers at NYEE were 
able to drill down even deeper this time, 
as described in the December 7, 2017, 
online edition of JAMA Ophthalmology. 
Specifically, they used a custom-made 
AOSLO device with both confocal 
and split-detector optics to image the 
cone photoreceptor mosaic at the 
fovea. What they discovered in the 
patient’s right eye was a small region 
of hyporeflectivity, indicating the 
presence of non-wavelength guiding 
photoreceptors, and disruption of the 
photoreceptor structure with a few 
enlarged inner segments. In the left eye, 
the advanced imaging showed a large 
area with ambiguous reflectivity due to 
abnormal and non-wavelength guiding 
photoreceptors, as well as sparse, 
intact inner segments within the area of 
photoreceptor disruption.

These findings, Dr. Deobhakta  
notes, could provide the scientific 
community with fresh insights on 
how photoreceptors die in a host 
of diseases involving the central 
part of the retina, including macular 
degeneration. And that knowledge,  
in turn, could provide valuable  
clues about how to effectively  
treat them.

For NYEE’s latest solar retinopathy 
patient, a medical breakthrough 
able to reverse the permanent blind 
spot etched on the retina of her left 
eye—making everyday activities 
like reading and TV-watching a 
challenge—couldn’t come soon 
enough. “At least we now have a much 
better understanding of the reason 
behind her injury,” acknowledges Dr. 
Deobhakta, “and that represents a 
huge step forward for patients.”

(A) Fundus (B) Microperimetry (C) Optical coherence 
tomography

Fig 2. (A) Fundus image of fovea of the left eye revealed a yellow-white spot; (B) Microperimetry 
(CenterVue) showed multiple areas of decreased sensitivity paracentrally with a central absolute 
scotoma in the left eye; (C) Spectral domain OCT (Heidelberg Engineering) showed abnormal 
near full-thickness hyperreflectivity at the center of the fovea, with hyporeflectivity of the outer 
segment and interdigitation zone. 

“New York Eye and Ear  

Infirmary is one of a few 
imaging centers in  

the country able to marry 
AO with other advanced 
technologies like  

OCT angiography and en  

face OCT.”

—Avnish Deobhakta, MD

1970 
As a NYEE resident, Aran 
Safir, MD, invented the first 
automated refractometer for 
prescribing spectacles. 

1971 
NYEE’s Retina Diagnostic 
Center for retinal photography 
and fluorescein angiography, 
is established under the 
leadership of Thomas O. 
Muldoon, MD.

1982 
A team of clinician-scientists 
at NYEE, Virginia Lubkin, MD, 
Mort Gersten, Richard Koplin, 
MD, and Dennis Gormley, MD, 
invented corneal topography, 
and built the first corneal 
mapper, leading the way 
to precision corneal vision 
correction. 

1987 
Aran Safir, MD, (and 
Leonard Flom, MD,) 
invented iris recognition 
biometrics for unique 
identification.

1983  
Robert Ritch, MD, joins 
NYEE and expands 
glaucoma research,  
popularizing use of high- 
resolution ultrasound 

biomicroscopy (1994) as a clinical tool 
for diagnosis of complex glaucomas, 
and clinical use of OCT (1995), paving 
the way to some of the most significant 
advances in the understanding and 
management of glaucoma.

Targeting Macular 
Degeneration 

Through  
State-of-the-Art 

Imaging

Advanced imaging modalities are 
enabling researchers at New York 
Eye and Ear Infirmary of Mount Sinai 
(NYEE) to peer into the retina in ways 
they never could before, pinpointing 
vascular defects and blood flow 
abnormalities that could provide 
clues to the biologic footprint of 
macular degeneration. “With their 
higher and higher resolutions, these 
technologies are allowing us to more 
accurately measure the circulation 
and the thickness of the layers of the 
retina,” explains R. Theodore Smith, 
MD, PhD, Director of Biomolecular 
Retinal Imaging at NYEE and Professor 
of Ophthalmology and Neuroscience 
at the Icahn School of Medicine at 
Mount Sinai. “And that’s opening up to 
us a new world of research in terms of 
previously unexplored ocular tissue.”

One study examined choroidal 
thickness in patients with coronary 
artery disease (CAD). Despite the 
critical role of the choroid in supplying 
blood to the outer third of the 
neuroretina and the retinal pigment 
epithelium, details about choroidal 
circulation have remained largely 
unknown due to poor resolution and 
reproducibility of previous imaging 
techniques, including indocyanine 
green angiography and ultrasound. 
Imaging of the choroid has improved 
dramatically, however, with the 
advent of spectral domain optical 
coherence tomography (SD-OCT) 
and enhanced depth imaging SD-
OCT (EDI SD-OCT), according to Dr. 
Smith. Further improvements are being 

made through swept source optical 
coherence tomography (SS-OCT) and 
OCT angiography. Thanks to these 
state-of-the-art techniques, Dr. Smith’s 
lab has visualized (Fig 1) segments 
of the choroid down to the capillary 
level, and found that individuals with 
coronary artery disease have a thinner 
macular choroid, something that could 
be a biomarker for CAD, as well as for 
identifying patients with increased risk 
of outer retinal disease.

Multimodal advanced imaging, 
including autofluorescence imaging, 
also figured heavily in another study 
designed to show the association 

between geographic atrophy, the 
advanced dry form of age-related 
macular degeneration (AMD), and 
renal impairment in people with 
AMD. While the link between AMD 
and chronic kidney disease is well 
known, Dr. Smith and his team were 
the first to investigate its biological 
pathogenesis by looking at blood 
supply to the outer portion of the 
retina—the choroidal circulation, 
which can be impacted by the same 
type of vascular dysfunction as the 
kidneys, both being end-arterial 
organs. The researchers found that 
individuals with AMD and decreased 
renal function are more likely to 
present with geographic atrophy at 
some point during their disease  
(Fig 2).

“What we have to recognize is that 
this part of macular degeneration 
is a systemic vascular disease, and 
that patients are going to have to be 
treated accordingly,” says Dr. Smith, 
who joined NYEE in September 
2017 from NYU Langone Medical 
Center. “This means they should 
be controlled with regard to their 
cholesterol levels, blood pressure, 
and cardiac status, which to some 
extent takes it out of the eye clinic. 

Fig 2.  Quantitative autofluorescence 
image of a patient with kidney disease 
and advanced macular degeneration 
with geographic atrophy, seen as dark 
lobes in the center of the measurement 
grid. The autofluorescence levels are 
much lower here. 

1992 
Richard Rosen, MD, Thomas O. 
Muldoon, MD, and David Buzawa, 
MEng (in partnership with Iris 
Medical) developed the first clinical 
application of transscleral viewing 
and laser therapy for treatment of 
retinal tears and detachments.

1990 
First photo 
of cultured 
purified human  
iris pigment 
epithelial (IPE) 
cells was 
taken at NYEE’s Ocular Cell Culture 
Lab, thanks to Dan Ning Hu, MD, Robert 
Ritch, MD, and Sheree A. McCormick, 
PhD, who were the first to develop the 
methodology for isolation and culture of 
human IPE.

1992 
Dan Ning Hu, MD, Sheree A. 
McCormick, PhD, and Robert 
Ritch, MD, developed the 
methodology for isolation 
and culture of human uveal 
melanocytes (UM). The first 
photo of cultured human 
uveal melanocytes (UM) 
was taken 12 days after the 
seeding of a UM isolated 
from the choroid of  
a donor eye.




