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To meet the critical need for ophthalmic 
pathology services within our own hospital, 
as well as other institutions, New York Eye 
and Ear Infirmary of Mount Sinai (NYEE) 
is responding with a fully equipped and 
staffed Ophthalmic Pathology Referral 
Service, part of the Pathology and Laboratory 
Medicine Department. A team of three 
ocular pathologists skilled in diseases of the 
eye and neighboring tissues is examining 
and processing biopsies and providing 
ophthalmologists at hospitals, surgical 
centers, and ophthalmology practices 
with vital information about the cause, 
pathogenesis, and prognosis of specific 
disorders. 

“We’re prepared to deliver these results 
quickly and accurately to physicians to help 
them determine the most appropriate course 
of treatment for their patients,” says Jodi 
Sassoon, MD, Director of the Pathology and 
Laboratory Medicine Department at NYEE. 
“Between the laboratories of NYEE and 
Mount Sinai, we have access to a breadth 
of resources few other facilities can match, 
including flow cytometry for lymphoma 
studies, immunohistochemistry, special 
stains, and direct immunofluorescence. 
Thanks to these capabilities, we can handle 
everything from simple biopsies to very 
intricate ophthalmic pathology.”

Given the existence of no more than a 
handful of comprehensive ophthalmic 

pathology labs in the country, NYEE is set 
to expand its services on a national scale. 
Dr. Sassoon, who previously built a private 
eye pathology practice that processed over 
12,000 specimens a year, is now relying on a 
team of veteran hospital-based pathologists 
to exponentially grow the referral business. 
“We’re providing both consultancy and primary 
diagnosis to our clinical customers as we look 
to develop the most comprehensive menu of 
pathology services anywhere,” asserts Dr. 
Sassoon. Results are already being seen, as 
increasing numbers of small hospitals along 
with ambulatory surgical centers, and private 
practices are sending their eye specimens to 
NYEE for evaluation.

“We are diagnosticians first and foremost,” 
says Dr. Sassoon, who brings more than 32 
years of experience in the field of clinical, 
anatomic, and ophthalmic pathology to her 
position. “We work closely with clinicians to 
figure out what is wrong with their patients, and 
this typically requires us to draw on our skills 
and training in microbiology, histopathology, 
and polymerase chain reaction.” The “orbital 
glial heterotopia” case described in this 
Specialty Report on page 18 underscores 
the value of close collaboration and the 
importance of ophthalmic pathology in treating 
complex cases. 

Customer service will be an important feature 
of the service, with 24- to 48-hour turnaround 
on most specimens, though special stains 

for infection or comparable tests may require 
an extra day. And easy-to-read pathology 
reports, turnkey specimen collection, and 
direct access to Dr. Sassoon and her team—
which includes pathologists Codrin Iacob, MD, 
FCAP, and Nada Farhat, MD—are other ways 
in which NYEE’s Pathology and Laboratory 
Medicine Department is responding to the 
needs of clinicians. The recent addition of 
immunohistochemical stains to the laboratory 
repertoire has helped enhance processing 
times, so that they meet or exceed industry 
standards. Formalin fixation to preserve 
histology specimens of the conjunctiva, 
cornea, eyelid and surrounding skin, iris, optic 
nerve, orbital tissue, pterygium, and trabecular 
meshwork is also part of our guideline-driven 
process for gross examination and slide 
preparation. 

As NYEE begins its third century of operation, 
ophthalmic pathology will clearly play a key 
role in its forward-looking clinical and research 
agenda. Beyond the enhanced diagnoses, 
national recognition, and added revenues, 
such a specialized service promises to bring, 
it will help to complement our residents  and 
fellows education programs. “We’re part 
of a large academic center,” points out Dr. 
Sassoon, “which means our pathologists 
are ready to contribute their considerable 
knowledge about tumors, inflammation, 
infection, and much more to train the next 
generation of talented ophthalmologists.”
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In an unfolding age of preventive medicine, 
nothing is more critical to clinicians than 
being able to detect disease at its earliest 
stage and then track its progression. Optical 
coherence tomography angiography (OCTA) 
is bringing that diagnostic approach to life 
in the ophthalmology imaging lab, and New 
York Eye and Ear Infirmary of Mount Sinai 
(NYEE) researchers have taken a significant 
next step by developing a simple and intuitive 
way to assess the status of parafoveal capillary 
density that might suggest future pathology. 
The technique, reported in Translational Vision 
Science and Technology (May 2019), describes 
a novel capillary deviation mapping technique 
that performs qualitative and quantitative 
assessment of capillary density in an individual 
patient’s central macula, and compares it to  
the normative distribution of control subjects.

“Instead of just looking at a map of capillary 
density, this technique enables clinicians 
to pinpoint just the significant regions of 
subnormal capillary density, taking into 
account the normal variability of a population of 
control subjects,” explains Richard Rosen, MD, 
Deputy Chair of Clinical Affairs and Director 
of Ophthalmic Research at NYEE, and co-
author of the study. “This is particularly useful 
in the early stages of a disease like diabetic 
retinopathy when it’s not clear whether gaps 
between capillaries are acceptable variants, 
or outside the expected range of normalcy.” 
Just as significantly, Dr. Rosen adds, “This is 
the next step in making quantitative analysis of 
vascular disease useful for clinicians at every 
level of expertise.”

NYEE has become a global leader in the 
development of state-of-the-art analysis with 
the recently introduced technology of OCTA 
imaging, creating software tools to help predict 
onset of ocular disease. Dr. Rosen and Yuen 
Ping Toco Chui, PhD, Director of the David E. 
Marrus Adaptive Optics Imaging Laboratory 
and Associate Professor of Ophthalmology at 
the Icahn School of Medicine at Mount Sinai, 
have leveraged their experience in adaptive 
optics vascular analysis software to turn 

OCTA imaging into a practical tool for judging 
progression of vascular disease. “By creating 
color-indexed maps which highlight subnormal 
areas of capillary density, we’ve tried to make 
it easier for clinicians who are typically busy 
seeing patients and don’t have a lot of time to 
interpret the raw image data,” explains Dr. Chui. 
“Our mapping technique gives them an intuitive 
assessment of retinal regions with abnormal 
capillary density.”

Central to the parafoveal capillary density 
deviation mapping approach is a normative 
database, developed in collaboration with 
Joseph Carroll, PhD, and colleagues at the 
Medical College of Wisconsin, that provides 
clinicians with a benchmark to differentiate 
normal, age-related changes from early 
subclinical disease. “It’s always been 
challenging, early in the course of a disease, to 
predict how rapidly the pathology is progressing 
and how aggressive you need to be, to address 
it appropriately,” observes Dr. Rosen, who 
is also System Chief of Retina Service at 
Mount Sinai Health System and Professor of 
Ophthalmology at the Icahn School of Medicine. 

As a critical part of its study, the NYEE-
led team also examined the influence 

of age and image signal strength 
index (SSI) on parafoveal capillary 
density values—vital factors in 
the accurate interpretation of 
OCTA data. Indeed, prior OCTA 

studies had suggested a decrease 
in parafoveal vessel density with 

age in otherwise healthy individuals. 
Researchers at NYEE and Medical 

College of Wisconsin found, however, 
that the effects of age on parafoveal density 
may have been skewed in past studies by 
failure to control for SSI variability. “Reduced 
clarity of the ocular media in older patients 
due to cataracts, corneal disease, or other 
age-related ocular degradations can result 
in lower SSI, leading to reduced measures of 
parafoveal capillary density,” notes Dr. Chui. 
“This is a confounding factor that can cause 
misinterpretations of the real vascular density 
in older patients.” The new deviation mapping 
approach accounts for both aging and the 
impact of SSI in determining retinal regions 
with abnormal density. 

The next step for our imaging group is to 
create a stand-alone version of this  
software, which will enable us to share our 
analysis with other groups interested in 
identifying subnormal capillary density in 
their own patients. “Our overarching goal,” 
emphasizes Dr. Rosen, “is to translate the 
many quantitative methods we’ve developed 
into practical clinical tools that will help 
clinicians to make important everyday 
decisions, critical to the quality of care of  
their patients.”

New Retinal Capillary Density 
Mapping Technique Could Provide an 
Advanced Window on Disease

Fig. 1: Fundus image of diabetic retina  
not showing any visible sign of retinal 
disease.

Fig. 2: OCT angiography perfusion 
deviation mapping of same eye reveals 
early significant capillary loss.

Deviation Map, % of Distribution
Yellow - 5%
Red - 1%

Fig. 1

Fig. 2




